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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions, and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

In 2004, AHRQ launched a collection of evidence reports, Closing the Quality Gap: A 
Critical Analysis of Quality Improvement Strategies, to bring data to bear on quality 
improvement opportunities. These reports summarized the evidence on quality improvement 
strategies related to chronic conditions, practice areas, and cross-cutting priorities.  

This evidence report is part of a new series, Closing the Quality Gap: Revisiting the State of 
the Science. This series broadens the scope of settings, interventions, and clinical conditions, 
while continuing the focus on improving the quality of health care through critical assessment of 
relevant evidence. Targeting multiple audiences and uses, this series assembles evidence about 
strategies aimed at closing the “quality gap,” the difference between what is expected to work 
well for patients based on known evidence and what actually happens in day-to-day clinical 
practice across populations of patients. All readers of these reports may expect a deeper 
understanding of the nature and extent of selected high-priority quality gaps, as well as the 
systemic changes and scientific advances necessary to close them.  

AHRQ expects that the EPC evidence reports will inform consumers, health plans, other 
purchasers, providers, and policymakers, as well as the health care system as a whole, by 
providing important information to help improve health care quality.  

We welcome comments on this evidence report or the series as a whole. Comments may be 
sent by mail to Carmen Y. Kelly, Pharm.D., M.P.H., R.Ph., Agency for Healthcare Research and 
Quality, 540 Gaither Road, Rockville, MD 20850, or by email to epc@ahrq.hhs.gov.  
 
Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H. 
Director Director, Center for Outcomes and Evidence 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
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Director Task Order Officer, 
Evidence-based Practice Program Closing the Quality Gap Series 
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Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
 
Kathryn McDonald, M.M. Deborah Perfetto, Pharm.D. 
Lead EPC Investigator and Associate Editor, Center for Quality Improvement 
Closing the Quality Gap Series and Patient Safety 
Stanford University Agency for Healthcare Research and Quality 
Carmen Y. Kelly, Pharm.D., M.P.H, R.Ph. 
Task Order Officer 
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Agency for Healthcare Research and Quality 
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Medication Adherence Interventions: Comparative 
Effectiveness 
Closing the Quality Gap: Revisiting the State of the Science 

Structured Abstract 
Objectives. To assess the effectiveness of patient, provider, and systems interventions (Key 
Question [KQ] 1) or policy interventions (KQ 2) in improving medication adherence for an array 
of chronic health conditions. For interventions that are effective in improving adherence, we then 
assessed their effectiveness in improving health, health care utilization, and adverse events.  
 
Data Sources. MEDLINE®, the Cochrane Library. Additional studies were identified from 
reference lists and technical experts. 
 
Review Methods. Two people independently selected, extracted data from, and rated the risk of 
bias of relevant trials and systematic reviews. We synthesized the evidence for effectiveness 
separately for each clinical condition, and within each condition, by type of intervention. We 
also evaluated the prevalence of intervention components across clinical conditions and the 
effectiveness of interventions for a range of vulnerable populations. Two reviewers graded the 
strength of evidence using established criteria.  
 
Results. We found a total of 62 eligible studies (58 trials and 4 observational studies) from our 
review of 3,979 abstracts. These studies included patients with diabetes, hyperlipidemia, 
hypertension, heart failure, myocardial infarction, asthma, depression, glaucoma, multiple 
sclerosis, musculoskeletal diseases, and multiple chronic conditions. Fifty-seven trials of patient, 
provider, or systems interventions (KQ 1) evaluated 20 different types of interventions; 4 
observational studies and one trial of policy interventions (KQ 2) evaluated the effect of reduced 
out-of-pocket expenses or improved prescription drug coverage. We found the most consistent 
evidence of improvement in medication adherence for interventions to reduce out-of-pocket 
expenses or improve prescription drug coverage, case management, and educational 
interventions across clinical conditions. Within clinical conditions, we found the strongest 
support for self-management of medications for short-term improvement in adherence for asthma 
patients; collaborative care or case management programs for short-term improvement of 
adherence and to improve symptoms for patients taking depression medications; and pharmacist-
led approaches for hypertensive patients to improve systolic blood pressure.  
 
Conclusions. Diverse interventions offer promising approaches to improving medication 
adherence for chronic conditions, particularly for the short term. Evidence on whether these 
approaches have broad applicability for clinical conditions and populations is limited, as is 
evidence regarding long-term medication adherence or health outcomes.  
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Executive Summary 
Background 

Achieving the goal of quantitatively improving the quality and effectiveness of health care 
for all Americans requires both knowledge and tools. Although medical researchers have 
demonstrated many efficacious medical treatments to improve health outcomes, a recent Institute 
of Medicine report identified a disquieting discrepancy between present treatment success rates 
and those thought to be achievable.1 This gap has been attributed partly to barriers that providers 
face in implementing best practice guidelines.1,2 Patients’ adherence to treatment, however, 
provides an additional explanation for the incongruity between recommended treatment and 
actual treatment outcomes. 

Poor medication adherence is relatively common.3,4 Studies have shown consistently that 20 
to 30 percent of medication prescriptions are never filled and that, on average, 50 percent of 
medications for chronic disease are not taken as prescribed.5,6 

This lack of adherence to medications is not only prevalent, but also has dramatic effects on 
individual and population-level health.5,7-16 Nonadherence has been estimated to cost the U.S. 
health care system between $100 billion and $289 billion annually in direct costs.3,5,17-20 Strong 
evidence suggests that benefits attributable to improved self-management of chronic diseases 
could result in a cost-to-savings ratio of approximately 1:10.21-27 

Scope and Key Questions 
This review seeks to synthesize evidence regarding the efficacy and effectiveness of 

interventions to improve medication adherence among adults across a broad array of chronic 
conditions. This report is part of a larger initiative, the Closing the Quality Gap: Revisiting the 
State of the Science series. This series builds on the Agency for Healthcare Research and Quality 
(AHRQ) 2004–07 collection of publications, Closing the Quality Gap: A Critical Analysis of 
Quality Improvement Strategies, which summarized the evidence on quality improvement 
strategies for chronic conditions.28 This new series continues to summarize evidence on means to 
improve quality of care, but it focuses on selected settings, interventions, and clinical conditions. 
Our report addresses the comparative effectiveness of adherence intervention strategies, one 
keystone to improving the gap between potential and realized quality health care. The five Key 
Questions (KQs) that are the focus of this review are: 

KQ 1: 
a. Among patients with chronic diseases with self-administered medication prescribed by 

a provider, what is the comparative effectiveness of interventions aimed at patients, 
providers, systems, and combinations of audiences in improving medication 
adherence? 

b. Is improved medication adherence associated with improvement in patient outcomes? 
KQ 2: 

a. Among patients with chronic diseases with self-administered medication prescribed by 
a provider, what is the comparative effectiveness of policy interventions in improving 
medication adherence?  

b. Is improved medication adherence associated with improvement in patient outcomes? 
KQ 3: 



 

ES-2 

a. How do medication-adherence intervention characteristics (e.g., mode of delivery, 
intervention target, intensity) vary?  

b. To what extent do the effects of adherence interventions vary based upon their 
characteristics? 

KQ 4: 
To what extent do the effects of adherence interventions vary based on differences in 

vulnerable populations? 
KQ 5: 

What unintended consequences are associated with interventions to improve medication 
adherence? 

 
The analytic framework we developed to guide the systematic review process is shown in 

Figure A.  

Methods 

Topic Refinement 
Topics for the Closing the Quality Gap: Revisiting the State of the Science series were 

solicited from the leads of AHRQ portfolios (areas of research). Subsequently, the Evidence-
based Practice Center (EPC) worked on clarifying the scope of the project. After we generated an 
analytic framework, preliminary KQs, and preliminary inclusion/exclusion criteria in the form of 
PICOTS (populations, interventions, comparators, outcomes, timing, settings), our KQs were 
posted for public comment on AHRQ’s Effective Health Care Web site from March 11, 2011, to 
April 8, 2011. We revised the KQs as needed based on review of the comments and discussion 
with a five-member Technical Expert Panel (TEP), primarily for readability and greater 
comprehensiveness.  

Literature Search and Review Strategy 
To identify articles relevant to each KQ, we conducted targeted searches using MEDLINE®, 

Cochrane Library, and the Cochrane Central Trials Registry. (Appendix A of the main report 
lists search terms.) We reviewed our search strategy with TEP members and supplemented it as 
needed according to their recommendations. In addition, to avoid retrieval bias, we manually 
searched the reference lists of pertinent reviews on this topic to look for any relevant citations 
that might have been missed by our searches.  

Two trained members of the research team independently reviewed each of the titles and 
abstracts. For each article that either or both reviewers chose to include based on the abstract 
review, two reviewers performed a full-text review for eligibility against our inclusion/exclusion 
criteria (Table A). During full-text review, if both reviewers agreed that a study did not meet the 
eligibility criteria, the study was excluded. Reviewers resolved conflicts by discussion and 
consensus or by consulting a third member of the review team.  

For studies that met our inclusion criteria, a trained reviewer abstracted information into 
structured evidence tables; a second senior member of the team reviewed all data abstractions for 
completeness and accuracy.  
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Figure A. Analytic framework 

 
Abbreviations: KQ = Key Question. 
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Table A. Inclusion and exclusion criteria 
Category Inclusion Criteria  Exclusion Criteria 
Population • Adults prescribed self-administered 

medication for secondary or tertiary 
prevention of chronic diseases 

• Children under age 18 (no adults in the study 
or outcome of interest not stratified by 
child/adult) 

• Patients administered medications in hospitals 
or in offices 

• Patients undergoing primary prevention 
• Patients taking over-the-counter medicines not 

prescribed by a provider 
• Patients with infectious conditions (e.g., 

HIV/AIDS, tuberculosis, pelvic inflammatory 
disease) 

• Patients with mental illness involving 
psychosis, mania, or bipolar disorder 

• Patients on medication to treat substance 
abuse 

Geography • United States • Outside United States 
Time period • 1994 to present • Pre-1994 
Length of followup • No limit  
Settings • Outpatient primary and specialty care 

settings  
• Community-based settings 
• Home-based settings 

• Institutional settings (e.g., inpatient care, 
nursing homes, prisons) 

Interventions • Any intervention for included clinical 
conditions intended to improve 
adherence with prescribed self-
administered medications 

• Interventions intended to improve compliance 
with primary prevention measures (e.g., 
screening, diet, exercise, lifestyle changes) 

Outcomes • Medication adherence 
• Biomarkers, mortality, morbidity, 

quality of life, patient satisfaction, 
health utilization (and associated 
costs), quality of care for studies with 
a statistically significant improvement 
in medication adherence 

• Adverse events 

• All other outcomes when interventions did not 
yield a statistically significant improvement in 
medication adherence 

Publication 
language 

• English  • All other languages  

Admissible 
evidence for Key 
Question 1 on 
patient-level, 
provider-level, or 
systems-level 
interventions (study 
design and other 
criteria)  

• Original research; eligible study 
designs include: 

• Randomized controlled trials  
• Systematic reviews with or without 

meta-analyses 

• Nonrandomized controlled trials  
• Observational study designs 
• Case series 
• Case reports 
• Nonsystematic reviews 
• Editorials 
• Letters to the editor 
• Articles rated as having high risk of bias 
• Studies with historical rather than concurrent 

control groups 
• N <40 
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Table A. Inclusion and exclusion criteria (continued) 
Category Inclusion Criteria Exclusion Criteria 
Admissible 
evidence for policy-
level interventions 
(study design and 
other criteria) 

• Original research; eligible study 
designs include: 

• Randomized controlled trials 
• Systematic reviews with or without 

meta-analyses  
• Nonrandomized controlled trials  
• Cohort studies 
• Case-control studies 
• Time series 
• Before-after studies 

• Cross-sectional studies 
• Case series 
• Case reports 
• Nonsystematic reviews 
• Editorials 
• Letters to the editor 
• Articles rated as having high risk of bias 
• N <40 

 

Risk-of-Bias Assessment 
Two independent reviewers assessed risk of bias (internal validity) for each study using 

predefined criteria based on those developed by AHRQ29 and specified in the RTI Item Bank.30 
We resolved disagreements between the two reviewers by consulting an experienced member of 
the team.  

Data Synthesis 
For KQ 1, results are categorized by clinical condition. For KQs 2 and 3, results are 

categorized by intervention characteristics. We specified all nonmorbidity data a priori and 
elected, based on feedback from our TEP, to collect a comprehensive set of biomarkers and 
morbidity outcomes rather than make a priori judgments about which specific morbidity 
outcomes to include. For KQ 3, when appropriate data were available, we reported results from 
direct comparisons of different interventions. We did not attempt indirect comparisons, given the 
heterogeneity of usual-care comparators. We evaluated whether the collected data could be 
pooled by considering similarity of PICOTS. If three or more studies were similar (population, 
intervention, comparator, outcome), we considered conducting quantitative analyses (i.e., meta-
analysis) of the data from those studies. Because quantitative analysis was not appropriate (due, 
for example, to heterogeneity, insufficient numbers of similar studies, or insufficiency or 
variation in outcome reporting), we synthesized the data qualitatively. For KQ 4, we intended to 
stratify our analyses and perform subgroup analyses when possible and appropriate. Planned 
stratifications or categories for subgroup analyses included disease type, intervention 
characteristics, racial and ethnic minorities, low-health-literacy groups, and the elderly. 

Strength-of-Evidence Grading 
We graded the strength of evidence for medication adherence, morbidity, mortality, and other 

long-term health outcomes for KQ 1 and KQ 2, for vulnerable subpopulations (KQ 4), and for 
harms (KQ 5) based on the guidance established for the EPC program.31 This approach 
incorporates four key domains: risk of bias (including study design and aggregate quality), 
consistency, directness, and precision of the evidence.  

Definitions of the grades of overall strength of evidence31 are as follows: 
• High: High confidence that the evidence reflects the true effect. Further research is very 

unlikely to change our confidence in the estimate of effect. 
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• Moderate: Moderate confidence that the evidence reflects the true effect. Further research 
may change our confidence in the estimate of the effect and may change the estimate. 

• Low: Low confidence that the evidence reflects the true effect. Further research is likely 
to change our confidence in the estimate of the effect and is likely to change the estimate. 

• Insufficient: Evidence either is unavailable or does not permit estimation of an effect. 

Applicability 
We assessed the applicability of the evidence following guidance from Atkins and 

colleagues.32 We used the PICOTS framework to explore factors that affect or limit applicability.  

Results 
We provide a summary of results by KQ. For KQs 1 and 2, we synthesized the evidence by 

clinical condition and type of intervention. For KQs 3, 4, and 5, we synthesized the evidence for 
all studies relevant to KQs 1 and 2. Detailed descriptions of included studies, key points, detailed 
synthesis, summary tables, and expanded strength-of-evidence tables that include the magnitude 
of effect can be found in the full report. Our summary of results, below, presents the strength-of-
evidence grades.  

Results of Literature Searches 
Figure B presents our literature search results. Literature searches through December 8, 2011, 

for the current report identified 3,855 unduplicated citations. Hand searches of systematic 
reviews and other sources added a total of 124 citations. All these sources produced a total of 
3,979 references. 

After applying our eligibility and exclusion criteria to titles and abstracts of all identified 
citations, we obtained full-text copies of 729 published articles. We reapplied our inclusion 
criteria and excluded 661 articles. 

The 68 articles included in this review for all KQs represent 62 studies. The full report 
provides appendixes that detail reasons for exclusion at the full-text stage, evidence tables, risk-
of-bias assessments, a list of scales and measures, and detailed strength-of-evidence tables. Of 
the 68 included articles, 64 were randomized controlled trials (RCTs) and 4 were observational 
studies. Among the trials, 51 used a parallel randomization scheme, 12 used cluster 
randomization, and 1 used stratified randomization. Among the observational studies, 2 used a 
before-after design, 1 used an interrupted time series design with a concurrent control group, and 
1 used a retrospective quasi-experimental design. We assessed 57 included articles as having 
medium risk of bias and 11 as having low risk of bias. 
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Figure B. Disposition of articles (PRISMA figure) 

 
Abbreviations: NA = not applicable; PICOTS = populations, interventions, comparators, outcomes, timing, and settings; 
PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SR = systematic review. 

Key Findings and Strength of Evidence 

KQ 1: Effect of Patient, Provider, or Systems Interventions on 
Medication Adherence and Other Outcomes 

Overview 
Overall, the evidence from 57 trials in 63 articles included in this comparative effectiveness 

review suggests that numerous pathways provide opportunities to improve medication adherence 
across clinical conditions. These approaches include relatively low-cost, low-intensity telephone 
and mail interventions. They also include some relatively intense interventions, such as care 
coordination and case management (requiring close and ongoing monitoring of patients) and 
collaborative care; such interventions often require some, or even a good deal of, restructuring of 
typical approaches to health care delivery in the United States.  

Despite such evidence about promising approaches to improving medication adherence, only 
a subset of these effective interventions relates better adherence with better health outcomes or 
other important end results. We found relatively little evidence linking improved adherence to 
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improvements in other outcomes, such as biomarkers, morbidity, mortality, quality of life, 
quality of care, patient satisfaction, health care utilization, and costs.  

Findings Specific to Clinical Conditions 
The volume of evidence regarding improving medication adherence differs sharply by 

clinical condition. We found the greatest amount of evidence, in terms of numbers of trials or 
studies, numbers of subjects, or both, for hypertension and depression, followed by 
hyperlipidemia, asthma, and diabetes. The clinical conditions for which results are summarized 
in Table B are diabetes,33-37 hyperlipidemia,35,38-46 hypertension,35,36,43,46-61 heart failure,62-65 
myocardial infarction,66 asthma/chronic obstructive pulmonary disease,67-74 depression,33,48,75-86 
glaucoma,87 multiple sclerosis,88 musculoskeletal diseases,89-91 and multiple or unspecified 
conditions.92-95 We did not find a substantial body of evidence testing varied approaches for 
several other clinical conditions. For musculoskeletal diseases, we found three trials that used 
interventions with no common features. Myocardial infarction, glaucoma, and multiple sclerosis 
had just one trial each. We found no eligible studies for cancer; likely reasons include the 
restrictions specified for this review to patient-administered medications and to outpatient 
settings. We found no eligible studies that explicitly focused on patients with adherence 
problems related to polypharmacy, although a few studies included patients with two or more 
conditions and assessed adherence to more than one medication. 

Collectively, the most consistent evidence was that various types of interventions improved 
medication adherence outcomes for hypertension, heart failure, depression, and asthma. These 
improvements were accompanied by improvements in systolic and diastolic blood pressure for 
case management and face-to-face education with pharmacists for hypertension; reduced 
emergency department visits and improved patient satisfaction for pharmacist-led 
multicomponent interventions for heart failure; improved symptoms, pulmonary function, health 
care utilization, and quality of life for shared decisionmaking for asthma patients; improved 
symptoms for case management for depression; and improved symptoms and patient satisfaction 
with medications and quality of care for collaborative care for depression 

We generally graded these interventions as beneficial with low to moderate strength of 
evidence, depending on the specific type of intervention. Of note, three clinical conditions 
(hypertension, heart failure, and depression) included some interventions for which evidence was 
insufficient due to lack of consistency or precision in the evidence (Table C). 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Diabetes 

Case 
management/ 
collaborative 
care33-35 

Low SOE of benefit 
for medication 
adherence  

3; 507 (507) 
 
Varied measures and magnitude 

Low SOE of benefit 
for HbA1C 

1; 58 (58) 
 
1.2 percentage points difference 

Education with 
social support36 

Insufficient for 
medication 
adherence  

1; 199 (189) 
 
No stat sig difference 

NA NA 

Health coaching37 Insufficient for 
medication 
adherence  

1; 56 (49) 
 
No stat sig difference 

NA NA 

Hyperlipidemia 

Collaborative 
care35 

Insufficient for 
medication 
adherence 

1; 329 (117 on lipid-lowering meds) 
 
No stat sig difference 

NA NA 

Decision aids38-40 Insufficient for 
medication 
adherence  

2; 248 (98 + NR in 1 trial) 
 
Variable self-report measures with 
variable outcomes 

Low SOE of benefit 
for patient 
satisfaction 

1; 98 (98) 
 
Variable self-report measures, some 
improvements for intervention group in 
specific areas 

Education and 
behavioral 
support 
(telephone or 
mail)41-45 

Low SOE of benefit 
for medication 
adherence 

5; 18,492 (9,411 + NR in 1 trial) 
 
Variable measures (self-report, 
pharmacy refill) with variable outcomes 

NA NA 

Multicomponent 
(education face-
to-face with 
pharmacist + 
blister 
packaging)46 

Insufficient for 
medication 
adherence 

1; 159 (159) 
 
Improved in intervention group over 6 
months; outcome at risk of bias due to 
differing measurement frequency:  
(1) Percentage adherence (95.5% vs. 
69.1%)  
(2) Percentage with >80% adherence 
(97.4 vs. 21.7) 

Insufficient for LDL-
C 

1; 159 (135) 
 
No stat sig difference between groups 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Hypertension 

Blister 
packaging47 

Low SOE of benefit 
for medication 
adherence and 
persistence 

1; 93 (85) 
 
MPR: 6 percentage points difference 
between groups 
 
Percentage of patients who had 
prescriptions refilled on time: 14.3 
percentage points difference between 
groups  

Insufficient for SBP 
+ DBP; angina, MI, 
or stroke 
 

1; 93 (85) 
 
No stat sig difference in change in SBP or 
DBP or in percentage of patients with 
reduced SBP, angina, MI, or stroke 
 
29.8 percentage points difference in 
patients with reduced DBP at 12 months 
in intervention group  

Insufficient for 
health care 
utilization: ED visits 
+ hospitalizations 

1; 93 (85) 
 
No stat sig difference between groups for 
either outcome 

Case 
management48-50 
 

Low SOE of benefit 
for medication 
adherence 

3; 516 (64 + NR in 2 studies) 
 
Two of 3 RCTs with stat sig difference 
in adherence: 
(1) MEMS >80% adherence: 46.8 
percentage points more in experimental 
than control group 
(2) MEMS adherence, mean: 11.3 
percentage points higher in 
experimental group 

Low SOE of benefit 
for SBP + DBP  

2; 214 (64 + NR in 1 study) 
 
Difference in SBP: - 8.5 to  
-14 mm Hg (range across studies) 
 
Difference in DBP: -3.1 to -9.2 mm Hg 
(range across studies) 

Collaborative 
care35,51,52 

Low SOE of no 
benefit for 
medication 
adherence 

3; 1,194 (785) 
 
No stat sig differences between groups 

NA NA 

Education (face-
to-face with 
pharmacist)46,53-55 

Low SOE of benefit 
for medication 
adherence; 
insufficient for 
persistence 

3; 348 (344) for adherence 
 
Variable outcomes for adherence, 
some stat sig differences favoring 
intervention 
 
1; 56 (53) for refilling meds on time 
 
No stat sig difference between groups 
refilling meds on time  

Moderate SOE of 
benefit for SBP 

2; 292 (268) 
-6.4 or -8.9 mm Hg mean SBP difference 

Insufficient 2; 292 (268) 
1.1 or -4.4 mm Hg mean DBP difference 

Insufficient for 
quality of life 

1, 133 (NR) 
No stat sig differences for sexual 
dysfunction, dizziness, and headaches 

Low SOE of benefit 
for patient 
satisfaction 

1; 133 (130) 
Stat sig improvement in 4 of 5 questions 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Hypertension 
(continued) 

   Low SOE of benefit 
for hospital visits 

1; 133 (124) 
 
0.08 fewer hospital visits in intervention 
group 

Low SOE of benefit 
for contact 
withother health 
care providers 

1; 133 (124) 
 
0.41 fewer visits in intervention group 

Insufficient for ED 
visits 

1; 133 (124) 
 
No stat sig difference 

Education and 
behavioral 
support 
(telephone, mail, 
and/or video)43,56-

60 

Low SOE of benefit 
for medication 
adherence 

5; 6,996 (5,149 + NR in 2 studies) 
 
Multiple variable outcomes  
Two RCTs with stat sig difference in 
adherence showing 6 percentage 
points higher in intervention group from 
baseline to 6 months and greater 
adherence at 12 and 18 months; no 
numbers reported 

Insufficient for SBP 
or DBP 

1; 299 (267) 
 
No stat sig difference between groups in 
change from baseline to 6 months  

Education with 
social support36 

Insufficient for 
medication 
adherence 

1; 199 (199) 
 
No stat sig differences between groups 
at 12 months 

NA NA 

Risk 
communication61 

Insufficient for 
medication 
adherence 

1; 89 (89) 
 
No stat sig difference between groups 
at 3 months 

NA NA 

Heart Failure Patient access to 
medical records62 

Insufficient for 
medication 
adherence 

1; 107 (NR) 
 
No stat sig difference at 6 or 12 months 

NA NA 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Heart Failure 

Case 
management63 

Low SOE of benefit 
for medication 
adherence  

1; 156 (156) 
 
Difference in percentage points for med 
adherence: 6.6 to 6.8 (range) 
 
Difference in percentage points for 
proportion with >80% adherence 
between groups: 15.7 to 16.3 

Insufficient for all-
cause hospital 
admission 

1; 156 (156) 
 
No significant difference in multiple 
measures of all-cause readmission 

Multicomponent 
pharmacist led64 

Low SOE of benefit 
for medication 
adherence  

1; 314 (314 for MEMS NR for MPR or 
self-report) 
 
Difference in percentage points for 
taking medication (MEMS) at 9 months: 
10.9  
Difference in percentage points for 
adherence to timing (MEMS) at 9 
months: 5.9 
Difference in percentage points for 
MPR over 12 months: 4.2 
No stat sig difference for self-report 

Insufficient for 
quality of life 

1; 314 (NR) 
 
No stat sig difference  

Low SOE of benefit 
for patient 
satisfaction 

1; 314 (NR) 
 
Difference of 0.3 on 12-point validated 
questionnaire 

Low SOE of benefit 
for all-cause ED 
visits and all-cause 
ED + hosp 

1; 314 (314) 
 
Difference of 0.52 mean all-cause ED 
visits and 0.69 mean all-cause ED + hosp 
between groups 

Insufficient for 
health care 
utilization, including 
all-cause 
hospitalization, CV-
related and HF-
related events, 
costs 

1; 314 (314) 
 
No stat sig difference 

Reminder video 
and telephone 
calls65 

Low SOE of benefit 
for medication 
adherence 

1; 60 (50) 
 
Difference of 17% to 27% comparing 
video and telephone to control in 
MEMS adherence over 8 weeks 

Insufficient for 
quality of life 

1; 60 (42) 
 
No stat sig difference 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Myocardial Infarction Education and 
behavioral 
support66 

Low SOE of benefit 
for medication 
adherence; 
insufficient for 
persistence 

1; 907 (836) 
 
Percentage points mean increase in 
adherence over 9 months: 4.3 
Percentage points difference with >80% 
adherence: 6  
 
No stat sig difference for persistence 

NA NA 

Asthma 

Self-
management67-71 

Moderate SOE of 
short-term benefit 
in medication 
adherence 

Difference in percentage points for 
adherence: 14 to 31 

Insufficient for 
pulmonary function 
and inflammation 
markers 

2; 152 (149) 
No stat sig difference 

Insufficient for 
symptom 
improvement 

5; 303 (300) 
Varied measures and magnitude 
(inconsistent) 

Low SOE of no 
benefit for quality 
of life 

4; 248 (245) 
Varied measures and magnitude 
(consistent) 

Shared or clinical 
decisionmaking72 

Low SOE of benefit 
for medication 
adherence 

1; 612 (612) 
 
Difference in medication acquisition 
ratio for all asthma medications: 0.13 to 
0.21 

Low SOE of benefit 
for pulmonary 
function 

1; 612 (612) 
Difference in FEV1 percentage points: 2.7 
to 3.4 

Low SOE of benefit 
for symptom 
improvement 

1; 612 (612) 
Difference in mean equivalents of SABA 
canister equivalents acquired at 2 years 
between shared decisionmaking and 
usual care: 1.6 

Low SOE of benefit 
for quality of life 

1; 612 (612) 
Difference in subscale scores on 5-item 
Mini Asthma Quality of Life Questionnaire: 
0.3-0.4 

Low SOE of benefit 
for health care 
utilization 

1; 612 (612) 
Difference of 0.3 to 0.4 fewer asthma-
related visits per year 
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Asthma or COPD Pharmacist or 
physician access 
to patient 
adherence 
information73,74 

Low SOE of no 
benefit for 
medication 
adherence 

2; 3,811 (3,596) 
 
No stat sig difference 

NA NA 

Depression 

Case 
management33,48,75

-77 

Moderate SOE of 
benefit for 
medication 
adherence 

3; 508 (437) 
 
Difference in percentage points for 
adherence or filling prescriptions over 
time: 9 to 15 (range across studies) 

Moderate SOE of 
benefit for 
symptom 
improvement 

3; 508 (437) 
 
Difference in CES-D scale: 7.0 to 9.4 
(range across studies) 
Mean difference in SCL-20 (0 to 4 range) 
scores between groups across 12 
months: 0.08  

Insufficient for self-
reported disability 

1; 386 (315) 
 
Varied measures, outcomes, time periods 

Collaborative 
care78-83 
 

Moderate SOE of 
benefit for 
medication 
adherence for 
telephone + in 
person; insufficient 
for telephone only; 
insufficient for 
depression + HIV 
patients 

3 (telephone and in person); 598 (598) 
 
Difference in percentage points for 
adherence: 16.5 to 40.3 (range across 
studies) 
 
No stat sig difference for depression + 
HIV patients or telephone collaborative 
care only 

Low SOE of benefit 
for symptom 
improvement for 
major depression 
or moderate 
depression; 
insufficient for 
severe or minor 
depression 

Severe depression: 2; 214 (214) 
Minor depression: 1; 149 (149) 
Moderate depression: 2; 156 (156) 
Major depression: 1; 79 (79) 
 
Varied measures, outcomes, time periods 

Low SOE of benefit 
for patient 
satisfaction with 
antidepressants 

2; 370 (370) 
 
Difference in percentage points in those 
rating antidepressants as helping 
somewhat to a great deal: 6.0 to 24.8 
(range across studies) 

Insufficient for 
health care 
utilization 

3; 598 (598) 
 
Varied outcomes, time periods, and 
consistency 

Insufficient for 
costs 

1; 228 (228) 
 
No stat sig difference 

  



 

ES-15 

Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Depression 
(continued) 

   Moderate SOE of 
benefit for patient 
satisfaction with 
quality of care 

3; 598 (598) 
 
Difference in percentage points in those 
rating quality of care as good to excellent:  
5.1 to 32.5 (range across studies) at  
3 to 4 months, 16 at 6 months 

Medication 
telemonitoring or 
telephone care84,85 

Insufficient for 
medication 
adherence 

2; 270 (255) 
 
No stat sig difference 

NA NA 

Reminders to 
nonadherent 
patients and lists 
of nonadherent 
patients to 
providers86 

Low SOE of benefit 
for medication 
adherence  

1; 9,564 (9,564) 
 
Difference in percentage points for 
adherence: 1 to 3 (range across study) 

NA NA 

Glaucoma Multicomponent 
intervention87 

Low SOE of benefit 
for medication 
adherence 

1; 66 (66) 
 
Difference in adherence rate: 0.22 

Insufficient for 
intraocular 
pressure 

1; 66 (66) 
 
No stat sig difference 

Multiple Sclerosis Counseling 
(software-based 
telephone)88 

Low SOE of benefit 
for medication 
adherence 

1; 435 (367) 
Difference in percentage points of 
patients who discontinued use of 
multiple sclerosis therapy: 7.5 

NA NA 

Musculoskeletal 
Diseases 

Decision aid89 Insufficient for 
medication 
adherence, 
persistence, 
initiation of therapy 

1; 100 (100) 
 
Varied outcomes and measures 

Insufficient for 
patient satisfaction 

1; 100 (NR) 
 
No stat sig difference  

Case 
management90 

Insufficient for 
medication 
adherence 

1; 127 (127) 
 
No stat sig difference  

NA NA 

Virtual 
osteoporosis 
clinic91 

Low SOE of benefit 
for medication 
adherence 

1; 235 (211) 
 
Difference in percentage points of 
women using osteoporosis medication 
at 13 months: 23.7 

Insufficient for 
patient satisfaction 

1; 235 (211) 
 
No stat sig difference  
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Table B. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed); Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed); Results 

Multiple or 
Unspecified Chronic 
Conditions 

Case 
management 
intervention92-94 

Low SOE of no 
benefit for 
persistence 

3; 3,307 (3,269) 
 
No stat sig difference 

NA NA 

Outreach, 
education, and 
problem-solving 
(pharmacist led)95  

Insufficient for 
medication 
adherence 

1; 96 (75) 
 

No stat sig difference 

NA NA 

Abbreviations: CES-D scale = Center for Epidemiologic Studies-Depression scale; COPD = chronic obstructive pulmonary disease; CV = cardiovascular; DBP = diastolic blood 
pressure; ED = emergency department; FEV1 = forced expiratory volume at 1 minute; G = group; HF = heart failure; HbA1c = hemoglobin A1c; hosp = hospitalization; KQ = Key 
Question; LDL-C = low-density lipoprotein cholesterol; MEMS = medication event monitoring system; MI = myocardial infarction; MPR = medication possession ratio; NA = not 
applicable; NR = not reported; RCT = randomized controlled trial; SABA = short-acting beta agonists; SBP = systolic blood pressure; SCL-20 = Hopkins Symptom Checklist-20; 
SOE = strength of evidence; stat sig = statistically significant.  
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Table C. Summary of strength-of-evidence grades for medication adherence by type of intervention 

Type of Intervention Diabetes 
Hyper-
lipidemia 

Hyper-
tension 

Heart 
Failure 

Myocardial 
Infarction Asthma Depression 

Glau-
coma MS 

Musculo-
skeletal 
Diseases 

Multiple or 
Unspeci- 
fied 
Conditions 

Blister packaging   MA: L(+) 
Pers: L(+) 

        

Case management MA: L(+)   MA: L(+) MA: L(+)    MA: M(+)   MA: INS Pers: L(-) 
Collaborative care 
(telephone + in person) 

MA: L(+)  MA: INS MA: L(-)    MA: M(+)     

Collaborative care 
(telephone only) 

      MA: INS     

Counseling (software-
based telephone) 

        MA: L(+)   

Decision aids  MA: INS        MA, pers, 
init: INS 

 

Education (face-to-face 
with pharmacist) 

  MA: L(+) 
Pers: INS 

        

Education + behavioral 
support (telephone, 
mail, and/or video) 

 MA: L(+) MA: L(+)  MA: L(+) 
Pers: INS 

      

Education + social 
support 

MA: INS   MA: INS         

Health coaching MA: INS            
Multicomponent 
interventions 

 MA: INS  MA: L(+)     MA: L(+)    

Outreach, education, 
and problem-solving 

          MA: INS  
 

Patient access to 
medical records 

   MA: INS        

Pharmacist or physician 
access to patient 
adherence data  

     MA: L(-)      

Reminders    MA: L(+)   MA: L(+)      
Risk communication   MA: INS         
Self-management      MA: M(+)      
Shared or clinical 
decisionmaking 

     MA: L(+)      

Telemonitoring       MA: INS     
Virtual clinic          MA: L(+)  
Abbreviations: init = initiation of therapy; INS = insufficient; L(-) = low strength of evidence of no benefit; L(+) = low strength of evidence of benefit; M(+) = moderate strength 
of evidence of benefit; MA = medication adherence; MS = multiple sclerosis; pers = persistence. 
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For asthma and hypertension, because of several studies of low or moderate risk of bias that 
failed to find an effect, we judged that two interventions provided evidence of no benefit: these 
two interventions included collaborative care for hypertension and patient or provider access to 
patient adherence data for asthma.  

Trials in diabetes, hyperlipidemia, and musculoskeletal diseases found a single intervention 
indicating benefit for medication adherence. These trials focused on care coordination and 
collaborative care approaches for diabetes, education and behavioral support for hyperlipidemia, 
and a virtual clinic for osteoporosis. All other approaches failed to produce improvements and 
were judged to be insufficient for lack of consistency or lack of precision in the results. 

The least consistent evidence of improvement in medication adherence pertained to patients 
with multiple chronic conditions: three trials, using pharmacist-based outreach, education, and 
problem-solving approaches, provided evidence of no benefit for medication adherence, and 
findings from another trial, using case management, were insufficient. 

We found the least evidence for myocardial infarction, glaucoma, and multiple sclerosis. 
Single trials in each of these clinical areas suggested low strength of evidence of benefit for 
medication adherence. 

Findings Specific to Interventions 
We identified 20 intervention approaches (Table C) across the clinical conditions included in 

this comparative effectiveness review. Intervention approaches tested in patient populations with 
different clinical conditions (either single diagnoses of chronic illnesses or, in some cases, two or 
more such ailments) included case management, collaborative care, decision aids, education, 
reminders, and pharmacist-led multicomponent approaches. Our findings suggest that 
educational interventions and case management approaches offer the most consistent and 
voluminous evidence of improvements in medication adherence across varied clinical conditions. 
We found moderate strength of evidence for self-management interventions for asthma, which 
generally include strong educational components. Trials showing improvement with case 
management and educational interventions provided some evidence of improvement for other 
health outcomes. We found low strength of evidence of benefit from educational interventions 
for medication adherence for hypertension, hyperlipidemia, and myocardial infarction, and 
insufficient evidence for diabetes. We found low or moderate strength of evidence of benefit 
from case management for diabetes, hypertension, heart failure, and depression; insufficient 
evidence for musculoskeletal diseases; and low strength of evidence of no benefit for persistence 
for multiple chronic conditions. 

Other promising approaches tested and found to be effective in more than one clinical area 
include reminders and pharmacist-led multicomponent approaches. Interventions such as shared 
decisionmaking and blister packaging were tested in a single clinical area with a single trial; 
without additional evidence, their widespread applicability is difficult to judge but may well hold 
promise. Some interventions may be most effective for a particular clinical condition. 
Collaborative care appeared to be effective primarily for patients with depression or with 
depression and diabetes; for other clinical conditions (hyperlipidemia and hypertension), the 
evidence was insufficient.  

The categories noted above are shorthand for one or more key elements of very diverse 
interventions. As explained earlier, we opted not to try to impose any external taxonomy on these 
markedly different programs; none seemed suitable for capturing the underlying constructs or 
specific activities we encountered in this literature. For instance, of the two trials categorized as 
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interventions that gave health care providers access to patient adherence data, one included a 
substantial pharmaceutical care program, whereas the other did not. Thus, the inductive approach 
we used to identify types of interventions allowed us to group them in ways that seemed to 
reflect key similarities, but doing so limited our ability to draw firm conclusions about the 
effectiveness of specific intervention features. In addition, the trials that tested multicomponent 
efforts did not have multiple intervention arms that would have provided information about 
individual elements of the intervention effort. Nevertheless, we attempted to address this 
limitation through analyses for KQ 3, and those findings offer further insights on some common 
elements across these interventions.  

KQ 2: Effect of Policy Interventions on Medication Adherence and 
Other Outcomes 

Five studies96-100 evaluated the effects of policy-level interventions on medication adherence, 
specifically for cardiovascular disease, diabetes, and respiratory conditions (Table D). One study 
was an RCT. The other four studies used cohort designs. All of the studies assessed medication 
adherence using insurance claims data to measure either the medication possession ratio (MPR) 
or proportion of days covered (PDC). The use of similar adherence measures across the studies 
facilitates comparison of results.  

All five studies evaluated policy-level interventions that reduced patient out-of-pocket 
expenses for prescription medications, either through reduced medication copayments or 
improved prescription drug coverage. The study by Zhang and colleagues evaluated the impact 
of Medicare Part D on medication adherence among groups of older adults who had different 
levels of prescription drug coverage prior to implementation of Medicare Part D.96 This study 
found a large improvement in adherence among individuals who had had no prescription drug 
coverage before Medicare Part D and smaller improvements among individuals with some prior 
coverage but whose out-of-pocket expenses were reduced following Medicare Part D 
implementation.  

All five policy-level studies found statistically significant between-group differences in 
adherence to medications used to treat cardiovascular conditions favoring the group that had out-
of-pocket expenses reduced. However, we find these differences somewhat difficult to interpret 
because medication adherence decreased over time in all groups in two of the studies that used 
cohort designs. Nonetheless, the magnitude of effects observed in the cohort studies were similar 
to those reported in the RCT.97 Therefore, we concluded that evidence of moderate strength 
indicates that policy-level interventions that reduce patient out-of-pocket expenses can have a 
beneficial effect on adherence to medications used to treat cardiovascular conditions.  
Three policy-level studies found statistically significant between-group differences in adherence 
to medications used to treat diabetes favoring the group that had out-of-pocket expenses reduced. 
As above, we find these differences somewhat difficult to interpret because all of these studies 
used cohort designs and medication adherence decreased over time in all groups in two of the 
studies. Nonetheless, the magnitude of effects observed in these two studies were similar to those 
in the Medicare Part D study among individuals who had had some prescription drug coverage 
before Medicare Part D but whose out-of-pocket medication expenses following its 
implementation dropped.96 Therefore, we concluded that evidence of moderate strength indicates 
that policy-level interventions that reduce patient out-of-pocket expenses can have a beneficial 
effect on adherence to medications used to treat diabetes.  
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Table D. Summary of evidence for policy-level interventions (KQ 2) 
Clinical 
Condition Intervention Comparator 

Number of 
Studies 

Medication 
Adherence 

Other 
Outcomes 

Cardiovascular 
disease96-100 

Improved 
prescription drug 
coveragea 

Unchanged 
prescription drug 
coverage 

5 Benefit: 
moderate SOE 

Insufficient 
SOE 

Diabetes96,98,100 Improved 
prescription drug 
coveragea 

Unchanged 
prescription drug 
coverage 

3 Benefit: 
moderate SOE 

No evidence 
 

Inhaled 
corticosteroidsb,98 

Reduced 
medication copay 

Unchanged 
medication copay 

1 Insufficient 
SOE 

No evidence 

aIncludes all policy-level interventions that reduced patient out-of-pocket expenses for prescription drugs. 
bInhaled corticosteroids are usually used to treat reactive airway disease conditions such as asthma and chronic obstructive 
pulmonary disease.  
Abbreviations: KQ = Key Question; SOE = strength of evidence. 

One study found no effect of a policy-level intervention on adherence to inhaled 
corticosteroids, usually used to treat reactive airway disease conditions. Therefore, we concluded 
that evidence is insufficient to draw conclusions for the effectiveness of policy-level 
interventions in this clinical area.  

One study examined the effect of policy-level interventions on clinical outcomes.97 This 
study found a 14-percent reduction in the rate of first vascular events following hospital 
discharge for a myocardial infarction. The same study found a 26-percent reduction in total 
patient spending but no change in total insurer paying. We concluded that evidence is 
insufficient to draw conclusions regarding the effects of policy-level interventions on clinical and 
economic outcomes. 

KQ 3a: Characteristics of Medication Adherence  
Overall, the extreme heterogeneity of terminology used to describe medication adherence 

interventions in the studies reviewed hindered our ability to compare effects of different features 
of the interventions across studies and across diseases. The diversity of the interventions 
themselves made identification of “intervention type” clusters challenging.  

Most, but not all, studies provided information, although not in any standardized manner, 
about six key intervention characteristics: the target(s), the agent(s), and the mode(s) of the 
intervention, as well as their intensity, duration, and components. The characteristics provided a 
framework by which we could describe the interventions. For example, for the intervention 
target, a little more than 50 percent of the interventions aimed at various combinations of 
multiple targets, whereas nearly 40 percent targeted only patients. Similarly, for the agent of 
intervention delivery, a pharmacist, physician, or nurse delivered about half of interventions. 
About half of interventions involved at least some face-to-face delivery of the program.  

In addition to characterizing the interventions for each of these six key features, we identified 
some general patterns of combinations of the six features. For example, interventions varied in 
the number of contacts they entailed from 1 to 30, but those with more contacts tended to involve 
telephone contact. Similarly, certain intervention components, such as facilitation and 
knowledge-based components affecting the delivery of medical information, were commonly 
used across most interventions. In contrast, others, such as motivational interviewing and 
contingent rewards, were used less commonly. Similarly, we noted a greater frequency of 
combining awareness-raising activities with knowledge delivery among nurse-delivered 
programs than among either pharmacist- or physician-delivered interventions. The specific 
components of the interventions were the least well-characterized aspect of this literature, 
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although it was often these components that most meaningfully distinguished the interventions 
from one another. Some intervention types, such as decision aids, were not captured by existing 
taxonomies of adherence intervention components.  

KQ 3b: Direct Comparisons of Medication Adherence Intervention 
Components 

The vast majority of studies compared a multicomponent intervention to a usual-care control 
arm. Very few studies directly compared one feature of an intervention with another feature to 
determine which aspects of the intervention had the most effect on outcomes. A longstanding 
debate exists about the advantages and disadvantages of testing multicomponent interventions, 
which may increase the likelihood of having an impact, versus those of testing each component 
in isolation to understand its individual effects. Researchers may first combine approaches to 
document an effect and in later studies “peel away the layers of the onion” to isolate relative 
effects of separate components. The paucity of this second type of study design may reflect the 
state of the field. As studies increasingly demonstrate efficacious combination interventions, in 
the future we may see more studies that attempt to isolate effects of intervention features. Among 
the four studies that did conduct this kind of comparison, each compared different aspects of 
different interventions.   

As a result, we could not pool data across even these four studies. One demonstrated that 
shared decisionmaking (in which nonphysician clinicians and patients negotiated a treatment 
regimen that accommodated patient goals and preferences) had a greater effect on adherence to 
asthma medications than did a clinical decisionmaking approach (in which the physician 
prescribed the treatment without specifically eliciting patient goals or preferences). Both 
approaches were more efficacious than usual care. The effects of shared decisionmaking on 
adherence lasted up to 2 years, whereas those attributed to clinical decisionmaking had 
attenuated at that point. Another study, conducted among patients with heart failure, directly 
compared two different delivery modes of the same information (telephone vs. videophone). This 
study found no difference between the two delivery modes regarding improvement in adherence, 
but both were superior to usual care. Another study directly compared the agent of delivery 
(physician vs. research staff) using the same mode (face-to-face contact) to deliver a decision aid 
among patients with diabetes to try to help them decide whether to take statins to lower their risk 
of cardiovascular disease. Patients who were given the decision aid had better adherence than 
those receiving usual care, regardless of who delivered the aid.  

We conclude that mode of delivery was an important feature only in certain settings. 
However, incorporation of patient preferences through shared decisionmaking about treatment 
seems more efficacious at improving and sustaining improvement in asthma medication 
adherence than traditional clinical decisionmaking that does not take into account patient 
preferences in selecting a recommended treatment. Shared decisionmaking appeared to improve 
pulmonary function tests when compared with clinical decisionmaking, but this approach did not 
improve quality of life or health care utilization; we rated this evidence as having low strength 
(Table E). 
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Table E. Direct comparisons of medication adherence intervention components: strength of evidence summary table 

Clinical Condition Intervention Comparator Number 
Medication 
Adherence Mortality Biomarkers Morbidity Quality of Life 

Health Care 
Utilization 

Asthma72 Shared 
decisionmaking 

Clinician 
decisionmaking 

1 Benefit: low 
SOE 

No evidence Benefit: low 
SOE 

Insufficient No benefit: low 
SOE 

No benefit: low 
SOE 

Heart failure65 Telephone 
reminders 

Video reminders 1 Insufficient No evidence No evidence No evidence No evidence No evidence 

Diabetes39 Decision aids 
delivered by 
clinician 

Decision aids 
delivered by 
research staff 

1 Insufficient No evidence No evidence No evidence No evidence No evidence 

Multiple chronic 
conditions50  

Nurse case 
management 
with 
telemonitoring 
and high-
intensity 
education  

Nurse case 
management with 
telemonitoring and 
low-intensity 
education 

1 Insufficient No evidence Not applicable No evidence No evidence No evidence 

Abbreviation: SOE = strength of evidence. 
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KQ 4: Outcomes for Vulnerable Populations 
We searched for evidence on a broad set of vulnerable populations. For certain vulnerable 

subgroups—specifically for patients with major depression, severe depression, or depression and 
coexisting hypertension; Black patients with depression and coexisting diabetes; and elderly 
patients with diabetes, hyperlipidemia, heart failure, or hypertension—we determined that 
interventions with a positive impact on medication adherence had only low strength of evidence. 
Evidence was insufficient about benefit to adherence of interventions dealing with patients who 
had depression with coexisting HIV, patients who had diabetes and depression (except for Black 
patients with diabetes and depression), patients with diabetes and hypertension, and patients from 
rural communities. The low number of studies and limited sample size of included studies 
curtailed our confidence in the strength of evidence. For some vulnerable subgroups, including 
low-income patients and populations with low health literacy, we did not find any evidence.  

KQ 5: Adverse Effects 
Our review of studies that examined adverse events or harms associated with interventions 

aimed at improving adherence did not find any indication that these interventions resulted in any 
unintended negative consequences for patients. However, we found only three relevant studies, 
and the level of heterogeneity among these studies in terms of the intervention and outcomes was 
so great that we determined that the evidence was insufficient to reach definitive conclusions.  

Discussion 

Key Findings and Strength of Evidence 
We found evidence of effective interventions to improve medication adherence for many 

chronic conditions. These analyses suggest that patients’ adherence to chronic-disease 
medications can be improved through programs targeting patients, providers, health systems, or 
policy. They demonstrated that a broad range of approaches can work.  

Adherence is typically the result of a combination of patient, provider, and policy factors. 
Indeed, most of the interventions we identified were multifactorial; over half were aimed at 
multiple targets and most had multiple components, including several with multiple delivery 
modes. In other words, no single “silver bullet” exists for medication adherence.  

We found the strongest evidence for enhancing adherence with reduced copays across 
clinical conditions, self-management of asthma (for short-term outcomes), and collaborative care 
or case management for depression. Within clinical conditions, we found the strongest evidence 
for depression case management for depression symptom improvement and pharmacist-led 
hypertension approaches for systolic blood pressure improvement. We found consistent evidence 
or evidence from more than one clinical area supporting medication adherence interventions such 
as education, reminders, and pharmacist-led multicomponent interventions. 

Clinicians and policymakers should keep in mind that we found very little evidence of any 
relationship between medication adherence and adverse events, although what we found suggests 
that improving adherence did not increase the incidence of adverse events. However, many of the 
conditions studied did not involve medications typically associated with very severe common 
side effects. This review is the first we are aware of that systematically reviewed information on 
adverse events. It thus provides information that should be confirmed in future studies and 
reviews. 
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The lack of studies evaluating potential mechanisms that link improved adherence with other 
health-related or health services outcomes somewhat constrains policymakers’ and clinicians’ 
options. We did not find evidence of studies among patients with chronic illnesses that tend to 
have more intermittent disease trajectories, such as certain types of arthritis, diverticulitis, and 
other gastrointestinal conditions. In particular, decisionmakers should exercise caution in trying 
to use any a la carte approach to implementing components of complex interventions to enhance 
patients’ medication adherence. We do not think that sufficient information is yet available to 
guide choices among the considerable array of program components, especially to pick and 
choose only some parts of multicomponent approaches. Therefore, future studies must do a 
better job not only of clearly describing each component of their intervention but also of 
designing studies and conducting analyses that can identify which components are driving the 
effects of the intervention. Meanwhile, however, if studies have not been done in their specific 
clinical patient population, clinicians and health system administrators may want to give more 
thought to how they might be able to extrapolate existing results to their specific patient 
populations—that is, take apparently successful programs and apply them to groups with 
diagnoses and other characteristics similar to those in the successful program. For example, 
interventions similar to those that were successful at improving adherence to medication for 
hypertension and hyperlipidemia may help in other settings in which the illness is asymptomatic 
and medication is taken primarily to prevent long-term complications. 

Poor medication adherence is known to result in large downstream health care costs. An 
important finding for policymakers contemplating changes in health policy is our assessment of 
moderate-strength evidence from five consistent studies that reducing patients’ out-of-pocket 
costs or improving prescription drug coverage can improve their medication-taking behavior. 
Policies that enhance patient adherence by easing patient copayments or other patient-paid 
medication expenses may prove highly cost-effective. Cost-effectiveness studies that assess the 
long-term effects of such policies could be beneficial to policymakers. 

Applicability 
The interventions analyzed in this review were not highly selective; rather, they ranged from 

relatively minimalist to complex and intense, although evidence often came from small studies. 
Neither were these studies limited to narrow or unrepresentative disorders or disease severity; 
rather, they reflected studies done across a substantial variety of chronic conditions affecting 
adults. Thus, in one sense the evidence from this review might be regarded as relatively 
applicable across numerous different options for health care providers to pursue for their adult 
patients with major chronic diseases or multiple chronic conditions. Our findings are not 
generalizable to children or young adolescents because of our inclusion criteria. 

As noted, many of our findings came from single, often small or short-term, trials, some with 
important questions about risk of bias. Findings from this diversity of clinical conditions and 
interventions have not yet been replicated in trials in larger patient populations, in groups drawn 
from different settings and with different sociodemographic characteristics, or in investigations 
with longer observation and followup periods. These gaps in the evidence base constrain 
somewhat the applicability of our results.  

Another limitation to the applicability of this evidence comes from the complexity of 
multicomponent interventions. Studies did not generally provide information on how researchers 
identified the separate active components in their interventions or how they had operationalized 
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those components; generally, these complex programs lacked detailed instructions and users’ 
manuals by which other groups might try to replicate the original research.  

Finally, the degree to which these interventions require fidelity to protocol when being 
implemented in other settings or through different study designs (e.g., nonexperimental studies) 
is unclear. The need for fidelity to protocol or the allowable appropriate adjustments for other 
patient populations (e.g., different illnesses, different sociodemographic characteristics) are 
likely a matter of some debate. These questions place some limits on the wide applicability of the 
evidence reported here.  

Limitations 
The constraints for population and setting we imposed on the systematic review limit the 

applicability of this review, as discussed above. We did not review the evidence on populations 
with HIV/AIDS, mania, bipolar disorder, or substance abuse. We excluded studies among 
patients with HIV/AIDS because existing comprehensive reviews of these interventions had been 
conducted recently. We also excluded studies of acute conditions, severe mental illness, and 
substance abuse to improve our ability to potentially pool findings, since adherence for short-
term acute conditions and those involving addictions or cognitive limitations is different from 
adherence for chronic medications. However, interventions for these excluded clinical conditions 
may have applicability to the conditions that we included in our review. We limited this review 
to adults and cannot, therefore, address important adherence concerns for children and 
adolescents with chronic conditions such as type 2 diabetes. Another limitation is geographic 
location: we excluded non-English and non-U.S. studies. This criterion may well have decreased 
the pool of eligible studies we might have examined, but the applicability of those studies to the 
United States is unclear. Our approach to categorizing interventions for KQ 1 relied essentially 
on the short descriptions in published manuscripts; their similarities or differences were 
substituted for any overarching taxonomy, as none that we considered seemed to fit our purpose. 
Thus, we have introduced intervention labels that, admittedly, do not fully describe or account 
for heterogeneity within and across clinical conditions or patient populations. This approach 
limits our ability to make definitive statements about the effectiveness of interventions across 
clinical areas; we believe the clusters and categorizations we used are useful heuristics, but they 
may be regarded more as hypothesis generating than as reflecting settled principles of 
classification. Our pool of included interventions is limited to those that were designed 
specifically to address medication adherence as a primary or secondary outcome. Finally, we did 
not include clinical trials of drugs that considered adherence as a component of safety and 
efficacy; as a result, we do not address the effectiveness of specific drug formulations that may 
improve adherence by limiting adverse effects.  

Research Gaps 
Our review identified several gaps in the literature that may be filled by future research 

efforts. In many disease areas for KQ 1, interventions and adherence measures were 
heterogeneous, which limited our ability to pool results from studies. If investigators could use 
more standardized objective adherence outcomes in future research, their results might be more 
easily analyzed and interpreted in the context of other adherence studies. 

In addition, a lack of focus on mediating relationships through which the interventions acted 
on medication adherence limited the conclusions that we could safely draw about the efficacy of 
specific intervention features. Although some studies showed that interventions improved 
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adherence, only a few had large effects on adherence. Hence, future studies could be designed to 
identify how to enhance the effects of efficacious interventions, such as by using a factorial 
design that combines efficacious interventions and can assess both additive and multiplicative 
effects.  

Most trials were not placed in a larger context of improving the quality of health care 
delivered; only a minority examined issues such as quality of life and patient-reported outcomes 
or patient satisfaction. This limitation interacts with the issues noted above about understanding 
the effectiveness of these programs, not simply their efficacy, which is especially important for 
providing information suitable for broadly based clinical and policy decisionmaking. At a 
minimum, using guidelines from the Standards for Quality Improvement Reporting Excellence 
(SQUIRE) group (http://squire-statement.org/guidelines) will improve the quality of reporting so 
that future studies of complex interventions routinely clarify the mechanisms by which 
intervention components are expected to cause change, the course of the implementation, and the 
success of tests of the mechanism of action.101  

Finally, although many studies assessed some health outcomes, these often were not reported 
by patients themselves, and many were relatively short term (at least in the context of lifelong 
chronic ailments). Including long-term health outcomes and mounting efforts to solicit 
information directly from patients in future trials or observational studies of adherence would 
enhance the Nation’s capacity to assess the overall significance of adherence interventions. 
While the minimum length of followup indicated may vary by condition, for lifelong chronic 
ailments, medication adherence often decays over at least the first year. Hence, studies that 
follow patients longer than 1 year could provide information about adherence levels once they 
have reached a plateau. Collecting information about costs will be crucial, because no health 
systems or facilities can afford to try all approaches across the diverse patient populations they 
serve. Economic information is essential in and of itself, but it will also facilitate cost-
effectiveness analyses of such interventions.  

Conclusions 
Despite the heterogeneity of adherence measurement, interventions tested, and 

characterization of interventions, we found the most consistent evidence of improvement in 
medication adherence for policy-level interventions to reduce out-of-pocket expenses, case 
management, and educational interventions across clinical conditions. Within clinical conditions, 
we found the strongest support for self-management of medications for short-term improvement 
in adherence for asthma patients; collaborative care or case management programs for short-term 
improvement of adherence and symptom improvement for patients taking depression 
medications; and pharmacist-led approaches for hypertensive patients to improve systolic blood 
pressure. 
We found low strength of evidence for many other interventions; these diverse groups of 
approaches offer promise but require more research to establish their value (or lack of it). Far 
less evidence was available to show whether most of these interventions improved patients’ 
health outcomes, given better adherence to their medication regimens. Several reviews that 
researchers have conducted over the past two decades—now complemented by our review—
confirm that medication adherence can be improved via formal programs of various sorts. At this 
stage, new studies need to be asking, “What specific intervention element or elements work best 
for improving medication adherence?” and “How can we further enhance medication adherence 
interventions to improve health outcomes?” 
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Introduction 
Background 

Achieving the goals of quantitatively improving both the quality and the effectiveness of 
health care for all Americans requires both knowledge and tools. Although medical researchers 
have demonstrated that many efficacious medical treatments can improve health outcomes, a 
recent Institute of Medicine (IOM) report identified a disquieting discrepancy between present 
treatment success rates and those thought to be achievable.1 This gap has been attributed partly to 
barriers that providers face in implementing best practice guidelines.1,2 Patients’ adherence to 
treatment, however, provides an additional explanation for the discontinuity between 
recommended treatment and actual treatment outcomes. Of particular concern is adherence to 
recommendations about medications. 

Defining Medication Adherence 
Medication adherence is defined as “the extent to which patients take medication as 

prescribed by their health care providers.”3(p.487) The International Society for 
Pharmacoeconomics and Outcomes Research (ISPOR) Medication Compliance and Persistence 
Workgroup, as well as other medication adherence experts, recently recommended distinguishing 
two different types of nonadherence that may have distinctive causes and likely have different 
effects on health outcomes. Specifically, increasing emphasis has been placed on differentiating 
medication persistence from medication adherence.4-6  

Medication adherence refers to the patient’s conformance with the provider’s 
recommendation with respect to timing, dosage, and frequency of medication taking during the 
prescribed length of time.4,5 In contrast, persistence refers to the act of continuing the treatment 
for the prescribed duration and may be defined as the total length of time a patient takes a 
medication, demarcated by the time between first and last dose.5,6 Health outcomes may be 
improved by helping patients better adhere to and persist with recommended treatment, in much 
the same sense that such outcomes may be improved by enhancing provider implementation of 
best practice guidelines.7-9  

Linking Poor Medication Adherence and Health Outcomes 
Since 1950, pharmacological management of many acute and chronic health problems has 

advanced rapidly; among the conditions benefiting from this progress are diabetes, hypertension, 
hypercholesterolemia, asthma, and cardiovascular disease10-14 When left untreated or 
undertreated, these conditions often lead to complications (e.g., myocardial infarction, stroke, 
kidney failure, immune compromise) that decrease patients’ quality of life and increase their risk 
of death.15,16  

Despite the established capacity for many medications to reduce both mortality and 
morbidity, many patients do not use their medications as recommended by health care 
providers.3,8,16-18 Although the specific consequences of suboptimal adherence to medications 
vary greatly, depending on the condition treated and the prescribed treatment, poor adherence 
clearly poses a threat to the health of the U.S. population.18,19 To reduce the gap between 
potential and actual health care quality, this problem must be addressed directly.  
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Researchers have suggested that factors affecting adherence differ, depending on the 
chronicity of the illness.15,20,21 Glasgow and colleagues have proposed that, as a result, chronic 
illness cannot be addressed adequately with a traditional, directive acute-care model.15 Instead, 
they argue, supporting adherence to treatment of chronic illness requires active engagement of 
patients in their treatment over time. This view calls for using a newer chronic care model.  

Medication adherence is particularly salient for several vulnerable populations of interest to 
the Agency for Healthcare Research and Quality (AHRQ) and the IOM; these include racial and 
ethnic minorities, people with low literacy, and the elderly. The World Health Organization 
(WHO) has pointed out that economically disadvantaged groups not only have higher incidence 
and prevalence of many chronic illnesses than other populations, but also face greater barriers to 
medication taking than those who are more advantaged.22 Thus, understanding approaches to 
enhancing medication adherence may provide a way to reduce health disparities. Because 
medication adherence is becoming more recognized as an important issue in health care quality, 
treatment guidelines often include recommendations for providers to consider adherence. 

Linking Medication Adherence and Clinical Practice Guidelines 
Guidelines and recommendations released over the past 5 years (from 2006 onward) that 

address medication adherence-related issues are predominantly disease specific and focus on a 
particular condition, such as depression, asthma, overweight/obesity, and HIV/AIDS. 
Furthermore, adherence is not the focus of these guidelines; rather, it is one among several issues 
typically discussed in the area of disease treatment and management. Recent disease-specific 
recommendations include those published by the U.S. Department of Veterans Affairs and the 
New York State Department of Health. Guidelines from the National Collaborating Centre for 
Primary Care on behalf of the United Kingdom-based National Institute for Health and Clinical 
Excellence (NICE) provide recommendations pertaining to medication adherence that are not 
disease specific.23-27  

Burden of Medication Nonadherence and Prevalence of Medication 
Nonadherence 

Poor medication adherence is relatively common.3,18 Studies have shown consistently that 20 
to 30 percent of medication prescriptions are never filled and that, on average, 50 percent of 
medications for chronic disease are not taken as prescribed.19,28 A meta-analysis of studies 
examining the prevalence of medication nonadherence estimated that 21 percent of patients do 
not take their medications as recommended.16 Nonadherence tends to occur with greater 
frequency when patients use medications to treat asymptomatic chronic conditions such as 
hypertension and hypercholesterolemia. The literature suggests that 20 to 75 percent of patients 
who are prescribed medications for these conditions are not adhering to the regimen at their 1-
year followup.3,17  

Effects of Nonadherence on Health Outcomes and Health Care 
Costs 

This lack of adherence to medications is prevalent and has dramatic effects on individual and 
population-level health. The WHO identified medication adherence as a primary determinant of 
treatment effectiveness.22,29-31 In the United States, the lack of adherence to medications has been 
estimated to cause approximately 125,000 deaths, at least 10 percent of hospital admissions,19 
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and substantial worsening of morbidity and mortality.16,32 For example, poor adherence—
including but not limited to medication adherence—has been identified as the primary cause of 
inadequate blood pressure control33 and of complications of hypertension34-36 and poor treatment 
outcomes in depressed patients. 

Nonadherence has been estimated to cost the U.S. health care system between $100 billion 
and $289 billion annually in direct costs.3,19,37-40 In one study, the direct costs of complications 
attributable to poor control of diabetes in Europe were three to four times higher than the costs 
among patients with good control.41 Strong evidence suggests that benefits attributable to 
improved self-management of chronic diseases could result in a cost-to-savings ratio of 
approximately 1:10.42-48  

Causes of Medication Nonadherence  
Although experts agree that poor adherence to medications is a widespread phenomenon with 

far-reaching, costly individual and public health effects, the specific causes of and solutions to 
the problem are less clear. Observational studies focusing on the factors that cause medication 
nonadherence have shown that it is a complex behavior with multiple determinants. Factors at 
four levels can lead to medication nonadherence or foster better adherence: (1) health policies; 
(2) the health system;32 (3) health care provider; and (4) the patient. Many studies have 
examined the multiple factors associated with medication adherence.  

Health policies support health care systems and influence broader societal factors that affect 
the patient’s ability to adhere to medication recommendations; these include gaining access to 
health care and health insurance or paying for medical treatment.  

Health system factors that affect medication adherence include clinicians’ behaviors and 
broader infrastructural features of a health system, such as communication systems for 
interdisciplinary teams that may contribute to better medication adherence. At the systems level, 
lack of access to a provider who will monitor the response to medication and change the dosage 
or medication type accordingly may negatively affect long-term adherence to medication 
regimens.  

Assuming a patient has access to a health care provider who prescribes an appropriate 
medication, at the correct dose, and for the correct duration, the health system and health 
provider factors related to nonadherence include many potential problems. Examples include 
inadequate instructions given for taking the medication, insufficient labeling of the medication 
container to promote correct adherence, and inadequate information given about the benefits and 
risks of and alternatives to the prescribed medication. Many health care systems operate on an 
acute care model that fails to engage patients in their own care; this approach to clinical care is a 
barrier to promoting adherence to chronic illness treatment that requires such engagement.15 
Hence, understanding ways to overcome such barriers at the system level is particularly 
important in the setting of long-term treatment for chronic diseases. 

Many patient factors underlie nonadherence. Patients may lack the cognitive ability to 
understand the need for the medication or how to take it. Others may not feel motivated to take 
the medication or may lack the skills and resources that support adherence.49-51 Substance abuse, 
depression,8,49,52,53 lack of medical insurance, competing demands on time, and an erratic daily 
routine can all impede optimal medication use.18,49 The factors that most influence adherence 
differ across individuals.49 Therefore, interventions to improve adherence are often multipronged 
and tailored. The cognitive barriers that patients with psychosis, mania, or bipolar disorder face 
in taking medication likely differ from those associated with other chronic conditions; for 
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purposes of this review, we exclude studies involving patients with psychosis, mania, and bipolar 
disorder.  

Patients may be nonadherent in many ways. Some patients may omit doses of a medication, 
whereas others may take extra doses. They may take the wrong amount of the medication—
either too little or too much—or take the medication at the wrong time of day. Patients can be 
nonadherent simply by not following instructions on how to take the medication (e.g., with or 
without food). Other nonadherence examples include taking drug holidays (purposefully 
discontinuing the medication for a period of time) or even stopping the medication altogether.  

Health and Health Care Disparities 
Health and health care disparities exist for many common chronic diseases, including 

cardiovascular disease, diabetes mellitus, hypertension, HIV infection, and depression. However, 
the extent to which these differences can be attributed to medication adherence is unclear. Ethnic 
differences in medication-adherence rates may partly explain observed health disparities.51,54,55 
For example, multiple studies have documented that African-American patients are less 
adherent, particularly to antiretroviral treatment, than White patients and have postulated that this 
phenomenon may explain differences in clinical outcomes.50,51,54,55 Although the reasons for 
these differences in adherence are not fully understood, phenomena such as less trust in the 
health care system have been suggested. Similarly, poor adherence has been identified as 
particularly problematic for older adults, who often must take multiple medications in the face of 
physical and cognitive limitations.56  

Low health literacy may be linked to poor adherence and poor health outcomes and partly 
explain heath disparities. Health literacy is defined in Healthy People 2010 as the degree to 
which individuals can obtain, process, and understand the basic health information and services 
they need to make appropriate health decisions.57 In a systematic review of 44 studies that 
assessed the relationship between health literacy and health outcomes, 16 evaluated the 
association between health literacy and knowledge.58 Health literacy was associated with greater 
knowledge in 14 of the 16 studies reviewed, including studies that examined patient knowledge 
of diabetes, hypertension, and heart health.59,60 Low literacy has been associated with greater risk 
of hospitalization61,62 and poorer control of type 2 diabetes.59,63-65 Only a handful of studies have 
examined the association between health literacy and medication adherence, however, and the 
results of these studies have been conflicting. Whereas Kalichman and colleagues found low 
health literacy to be associated with poorer compliance with medication,66 other studies failed to 
replicate this finding.49,67 A recently updated systematic review of health literacy found 
insufficient evidence to identify a definitive link between low health literacy and medication 
adherence.68,69 This same review identified only two quasi-experimental trials of interventions to 
enhance adherence by addressing low health literacy.70,71 The investigators found no difference 
in the effect of their self-management interventions by health literacy level, although they 
reported insufficient information to determine overall or subgroup effect sizes.68 Nonetheless, 
other studies demonstrate that patients with low literacy skills have difficulty understanding 
prescription warning labels and identifying their medications correctly.72,73 Although patients 
with limited literacy skills may be at greater risk than others for medication misadministration, 
conclusive data about whether this is the case, and if so, how best to address the issue are not yet 
available. 
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Possible Improvement Strategies for Medication Nonadherence 
This review seeks to synthesize evidence regarding the efficacy and effectiveness of 

interventions to improve adherence to medication regimens used to treat an array of chronic 
illness among adults. Although intervention labels and components vary greatly, we list below 
some common characteristics of interventions. These common characteristics of interventions 
may be less applicable for interventions that target policy levels. 

• Intervention Target: The target refers to the person, people, health system, or policy to 
which intervention activities are directed. Although the ultimate goal of adherence 
interventions is to improve patient medication-taking behavior, interventions may do this 
by directly targeting providers, patients, aspects of a health system, health policies, or 
some combination of these four. 

• Intervention Agent: An intervention agent is the person, people, or technology used to 
deliver the intervention. Examples of possible intervention agents include physicians, 
nurses, pharmacists, case managers, multidisciplinary teams, or family members. Some 
interventions may have more than one agent delivering an intervention or a part of an 
intervention. 

• Mode of Delivery: The mode of delivery refers to the manner by which the agent 
delivers the intervention. For example, interventions may be delivered face-to-face, by 
telephone; with print materials, by computer, or by a DVD, video, or CD/audio. Like 
intervention target and agent, an intervention may have more than one mode of delivery.  

• Intensity of Intervention: Medication adherence interventions vary in their intensity or 
dose. Intensity refers to the total amount of time an intervention lasts, taking into account 
the duration and number of all individual sessions. 

• Duration of Intervention: In contrast to intensity, the duration of an intervention is a 
description of the total length of calendar time over which any series of individual 
sessions are delivered. Two interventions may have the same total intensity (e.g., five 30-
minute sessions) but be spread out over different total durations of time (e.g., one over 1 
month, another over 1 year).  

• Components of Intervention: De Bruin et al. developed a taxonomy of mutually 
exclusive medication adherence intervention components that may or may not be present 
in an adherence intervention.74 We have based our taxonomy of intervention 
characteristics or elements on the De Bruin approach (Table 1). An intervention may 
include one or more of these components or attributes.  
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Table 1. Components of medication adherence interventions  
Component Examples  
Knowledge-based General information about behavior-related health consequences, use of 

individualized information, increase in understanding/memory 
enhancement 

Awareness-based Risk communication, self-monitoring, reflective listening, behavioral 
feedback 

Social influence Information about peers or social influence of peers 
Attitudes Targets attitudes toward behavior 
Self-efficacy Modeling, practice, verbal persuasion, coping responses, graded tasks, 

reattribution of success/failure 
Self-monitoring skills Teaching skills in self-monitoring and self-management 
Intention formation General intention, medication schedule, goals, behavioral contract 
Action control Cues/reminders, self-persuasion, social support 
Maintenance Maintenance goals, relapse prevention 
Facilitation Ongoing professional support, dealing with adverse effects, 

individualizing/simplifying regimen (fewer pills, fewer medications, less 
frequent dosing, timing of dosing to fit individual schedule), reducing 
environmental barriers 

Contingent reward Payment or other reward for conducting behavior 
Motivational interviewing Client-centered yet directive counseling style that facilitates behavior 

change through helping clients resolve ambivalence 
Stress management Methods to reduce or manage stress, such as biofeedback  
Organizational learning 
strategies 

Use of implementation toolkits or learning collaboratives 

Systems change—clinical 
champion 

Use of clinician patient advocate 

Systems change--quality Continuous quality improvement system 
 

Practitioners developing and implementing medication adherence interventions can (and do) 
combine any of these key characteristics with various other characteristics. This approach 
generates very diverse sets of interventions; for that reason, any given intervention is most often 
compared only with a usual care program rather than with any other intervention.  

To deal with this heterogeneity, this report had two important goals: (1) to identify features 
of interventions that clustered together into broader categories of intervention types and (2) to 
determine whether such intervention types exist across diseases or tend to cluster within diseases. 
For example, integrated care models are often used in settings dealing with chronic mental 
illness and generally are delivered by multidisciplinary teams; they target the health system by 
creating new structures through which clinicians may interact with one another to care for the 
patient. Such models may have common components that could be combined to address 
adherence among patients with other chronic illnesses. 

The types and features of intervention studies may have important implications for the cost, 
feasibility, and scalability of the interventions tested. For example, face-to-face interventions 
may be more costly than other modes. As their intensity increases, and as the training level 
required of the delivery agent rises, their costs will likely rise and their feasibility will likely 
drop. Nonetheless, greater intensity may be needed to achieve efficacy in improving adherence. 
Because intensity and other features of an intervention often covary, isolating the effects of one 
over another in the absence of a direct comparison is not possible.  

Few harms are associated with the interventions being considered. Some studies have 
assessed patients’ satisfaction with their health care and/or with their health care practitioner to 
ensure that the intervention does not interfere with ongoing relationships with a clinic or doctor. 
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Interventions that improve patients’ medication taking might result in patients’ experiencing 
increased medication side effects if these patients were previously taking too little of their 
medication. Hence, some studies have assessed whether an adherence intervention led to any 
untoward medication side effects. Conversely, particularly for interventions that involve more 
interactions with health professionals, other benefits may occur that are not fully attributable to 
enhanced medication taking, such as improved quality of life or increases in perceived social 
support.  

Thus, the causal pathways among such factors, the intervention, levels of medication 
adherence, and the attendant benefits and harms are complex, difficult to tease apart, and 
potentially circular. For example, an intervention may directly enhance quality of life through 
increased social support, but this improved quality of life may also be a mechanism that 
enhances medication adherence, which in turn further enhances health and quality of life. Few 
studies of adherence interventions are designed to distinguish such causal pathways.  

Scope and Key Questions 

Scope of the Review 
This report is part of a larger initiative, the Closing the Quality Gap: Revisiting the State of 

the Science (CQG) series, which builds on the AHRQ 2004 to 2007 collection of publications—
Closing the Quality Gap: A Critical Analysis of Quality Improvement Strategies—that 
summarized the evidence on quality improvement strategies for chronic conditions.75 This new 
series continues to summarize evidence on means to improve quality of care, but it focuses on 
selected settings, interventions, and clinical conditions. Both series were launched in response to 
an IOM study, Priority Areas for National Action: Transforming Health Care Quality, that 
identified several gaps or discrepancies between medical treatment expected to be efficacious 
when optimal care is delivered based on known evidence and what actually happens across 
populations of patients.76 Our report, one of eight in the second series, addresses the comparative 
effectiveness of adherence intervention strategies, one keystone to improving the gap between 
potential and realized quality health care. 

As described above, to improve health care quality, interventions used to improve medication 
adherence have been developed that address health system, health care provider, or patient 
factors; some address factors on more than one level. In addition, a few studies have tried to 
assess the effect of broader policy-level changes on medication adherence of individuals. 
Previous reviews demonstrate considerable variability across interventions in terms of both 
approach and effectiveness.7,77 In a recently published meta-analysis of 61 trials of individual-
level programs to improve medication adherence,19 the effect size for improved adherence in the 
behavioral cohorts (the only ones meeting homogeneity criteria) was 7 percent (95% confidence 
interval [CI], 4 to 9); for educational interventions, it was 11 percent (95% CI, 6 to 15); and for 
combined interventions, it was 8 percent (95% CI, 4 to 12). Although most adherence-
intervention trials have demonstrated only modest improvement, a recent trial of a pharmacy care 
program reported substantial improvement in adherence, suggesting that assessing both 
individual and health systems-level interventions is important.78  

Questions about the types of programs most likely to be effective in various settings remain 
unanswered. For example, reviews of behavioral interventions have shown that those developed 
to address specific constructs based on a specific behavioral theory are more effective than those 
that were not;79 however, this feature has not been compared for medication adherence80 or 
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across diseases. The last comprehensive review on this topic was a 2008 update of a Cochrane 
review.28 It found that “several quite simple interventions increased adherence and improved 
patient outcomes, but the effects were inconsistent from study to study with less than half of 
studies showing benefits.”7(p.2) The authors, however, analyzed the results by clinical condition 
rather than by the type of intervention, vulnerable subpopulations, methods used to assess 
adherence, purpose of medication (primary, secondary, or tertiary prevention), or disease-
specific measures (severity/stage of disease), all of which would provide more guidance for 
strategies to improve health care quality.  

Patterns of adherence and factors influencing it have been shown to differ between acute 
disease and chronic disease,20 likely because of the longer duration of medication taking required 
with chronic disease. For this reason, and because their longer duration means that chronic 
diseases cause greater disease burden, our review focuses on adherence to medication for chronic 
illness; this permits us to maintain some comparability across intervention types.  

The earlier Cochrane review and update did not assess the impact of health system-level or 
policy-level interventions on adherence.7 In our review, we assess these types of interventions 
and those at the patient and provider levels. In contrast, several recent reviews and meta-analyses 
have assessed the impact of interventions to improve medication adherence in the context of HIV 
treatment,80-82 so we excluded antiretroviral adherence intervention studies from our review. 

To address the issues outlined above, the overarching goal of our systematic review is to 
maximize the quality of care processes that affect outcomes for adults with chronic disease. The 
means to this end are to identify patient-, provider-, health system-, and policy-level 
interventions that have been shown to improve medication adherence, to clarify key components 
of effective interventions, and to document how intervention effectiveness varies for vulnerable 
subpopulations (such as racial and ethnic minorities, low-health-literacy groups, the elderly, and 
so on). Because severe mental illness adds a layer of complexity to the cognitive features of 
medication adherence that make it less generalizable across other diseases, we did not include 
studies of medication adherence interventions for schizophrenia, bipolar disorder, or substance 
abuse; we did, however, include mild to moderate depression, which does not typically impair 
cognition in the same severe manner as the other mental health conditions  

We elected to focus our review on studies that sought specifically to assess intervention 
effects on medication adherence, regardless of whether they assessed additional health outcomes. 
In previous Cochrane reviews of adherence interventions,28 the authors included studies only if 
they assessed health outcomes beyond medication adherence, such as mortality or morbidity 
measures. Although we recognize that the ultimate goal of improving medication adherence is to 
improve health outcomes, to go beyond the previous review and to avoid missing studies of 
interventions that may have had an effect on adherence behavior that could suggest mechanisms 
by which such interventions work, we included all eligible studies that assessed intervention 
effects on medication adherence. For those that had an effect on adherence and measured other 
health outcomes, we assessed the effects on those outcomes as well. We reviewed the literature 
from 1994 onward to look at the evidence from the last search date for an early and 
comprehensive review.77 

Key Questions 
This report addresses five Key Questions (KQs), three of which have subquestions. 

Specifically, they are: 
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• KQ 1a: Among patients with chronic diseases with self-administered medication 
prescribed by a provider, what is the comparative effectiveness of interventions aimed at 
patients, providers, systems, and combinations of audiences in improving medication 
adherence? 

• KQ 1b: Is improved medication adherence associated with improvement in patient 
outcomes? 

• KQ 2a: Among patients with chronic diseases with self-administered medication 
prescribed by a provider, what is the comparative effectiveness of policy interventions in 
improving medication adherence?  

• KQ 2b: Is improved medication adherence associated with improvement in patient 
outcomes? 

• KQ 3a: How do medication-adherence intervention characteristics (e.g., mode of 
delivery, intervention target, intensity) vary?  

• KQ 3b: To what extent do the effects of adherence interventions vary based upon their 
characteristics? 

• KQ 4: To what extent do the effects of adherence interventions vary based on differences 
in vulnerable populations? 

• KQ 5: What unintended consequences are associated with interventions to improve 
medication adherence? 

Analytic Framework 
We developed an analytic framework to guide the systematic review process (Figure 1). Both 

KQ 1 and KQ 2 assess the comparative effectiveness of adherence interventions among our study 
populations. However, because researchers used unique study designs to test policy-level 
interventions studies, we elected to separate interventions aimed at nonpolicy targets (i.e., 
patient, provider, health system) (KQ 1) from those aimed at policy-level targets (KQ 2). 
Because we sought to go beyond other reviews by assessing all interventions targeting 
medication adherence (i.e., not limited to those that assessed health outcomes), we split these two 
questions into their effects on adherence (KQ 1a; KQ 2a) and on other health outcomes (KQ 1b; 
KQ 2b). Because of the broad diversity of interventions and the paucity of studies that directly 
compared or isolated the effects of specific intervention features, in KQ 3 we first sought to 
describe, characterize, and quantify the features of interventions tested (KQ 3a) and then to 
determine the relationship between such characteristics and their effects (KQ 3b). To gain an 
understanding of intervention effects among specific populations identified by AHRQ and IOM 
as vulnerable, priority populations, we asked KQ 4. Finally, KQ 5 focuses on identifying adverse 
effects of interventions on health outcomes.  
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Figure 1. Analytic framework 
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Population, Intervention, Comparator, Outcomes, Timing, and 
Setting  

We provide the following detailed description of relevant populations, interventions, 
comparators, outcomes, timing, and settings (PICOTS).  

Populations 
The primary populations of interest are community-dwelling adult patients who are 

prescribed self-administered medications for single or multiple chronic diseases. Vulnerable 
populations of interest may include (but are not limited to) racial and ethnic minorities; 
populations with special health care needs (such as low health literacy, comorbid disease, or 
severe illness); the elderly; and low-income, underinsured, uninsured, and inner-city or rural 
populations. Relevant medications include all prescribed medications, including over-the-counter 
drugs. The specific medications vary by clinical condition. 

Interventions 
As noted above, we have two main categories of interventions.  
1. Any intervention intended to improve adherence with prescribed, self-administered 

medications. Examples include: 
− Patient education 
− Face-to-face or telephone counseling or therapy (individual, couple, family, or group) 
− Behavioral interventions 
− Case management 
− Simplified dosing 
− Reminders 
− System changes 
− Changes to medication formulations (e.g., oral vs. subcutaneous) 
− Augmented pharmacy services 
− Shared decisionmaking 
− Dose-dispensing units of medication or medication charts 
− Rewards. 

2. Any intervention intended to address policy barriers. Examples include changes in 
insurance copay and refill practices (e.g., how long medications are prescribed for, how 
often patients have to order refills) and changes in formularies.  

Characteristics of the intervention that may influence effectiveness include but are not 
limited to the following:  

• Target of the intervention  
• Agent delivering the intervention (e.g., physician, nurse, or health educator) and his/her 

characteristics/level of training  
• Intensity (contact time)  
• Duration (number of sessions over a given time period)  
• Delivery mode (e.g., face-to-face, written material, text message, computer, phone) 
• Role of theory 
• Number of components  
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• Type of components74 (Table 1).  

Comparators 
These can be either (1) usual or routine care, defined as the absence of an intervention to 

improve medication adherence or (2) some type of active intervention intended to improve 
medication adherence. 

Outcome Measures 
We will examine three types of outcomes: 
1. Medication adherence 
2. Other outcomes 

a. Biomarkers of clinical outcomes 
b. Clinical outcomes (mortality, morbidity measures defined by the clinical condition) 
c. Quality of life 
d. Patient satisfaction 
e. Health care utilization (including associated costs), and  
f. Quality of care 

3. Adverse events. 

Timing 
We consider all possible lengths of interventions and followup periods. 

Setting 
Outpatient primary and specialty care settings are included. Institutional settings such as 

inpatient care, nursing homes, and prisons are excluded. Studies conducted outside the United 
States are excluded; studies conducted in other settings may be of limited applicability in the 
United States. 

Organization of This Report 
The remainder of this review describes our methods in detail, documents our results, and 

provides a discussion of our findings and recommendations for filling important research gaps. 
Appendixes provide details of the search strategy (Appendix A), forms used for review and 
abstraction (Appendix B), studies excluded at the full-text review stage (Appendix C), 
comprehensive evidence tables (Appendix D), risk of bias ratings (Appendix E), a list of scales 
and abbreviations used in included studies (Appendix F), summary tables for health and other 
outcomes for KQ 1 (Appendix G).  
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Methods 
The methods for this review follow the methods suggested in the Agency for Healthcare 

Research and Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness 
Reviews (available at www.effectivehealthcare.ahrq.gov/methodsguide.cfm). The main sections 
in this chapter reflect the elements of the protocol established for the review (and the Closing the 
Quality Gap series). All methods and analyses were determined a priori, unless otherwise 
specified. 

Topic Refinement and Review Protocol 
Topics for the Closing the Quality Gap series were solicited from the portfolio leads at 

AHRQ. The nominations included a brief background and context, the importance and/or 
rationale for the topic, the focus or population of interest, relevant outcomes, and references to 
recent or ongoing work. Among the topics that were nominated, the following considerations 
were made in selection for inclusion in the series: the ability to focus and clarify the topic area 
appropriately; relevance to quality improvement and a systems approach; applicability to the 
Evidence-based Practice Center (EPC) program; amenable to systematic review; the potential for 
duplication and/or overlap with other known or ongoing work; relevance and potential impact in 
improving care; and fit of the topics as a whole in reflecting the AHRQ portfolios.  

The EPC then clarified the scope of the project. A key consideration was ensuring that the 
report built upon and added to existing syntheses of this topic. Rather than replicate ongoing 
updates of a Cochrane review by Haynes and colleagues,28 we sought to address some of the 
areas outside its purview, and in doing so, pay attention to the themes of the Closing the Quality 
Gap series and AHRQ’s concerns regarding priority and vulnerable populations. The specific 
constraints of the Haynes review that we wanted to address included (1) the requirement that 
included studies had to report both adherence and health outcomes, (2) the focus on randomized 
controlled trials (RCTs) alone, (3) the absence of subanalyses on vulnerable subpopulations, and 
(4) the lack of focus on adverse events.  

As noted in the introduction, one reason for expanding the scope to include studies that report 
adherence alone rather than both health outcomes and adherence is that this approach allowed us 
to include a more representative range of interventions that might improve adherence. We note 
that interventions may be designed to alter moderators of medication adherence at the level of 
the patient, health care provider, health system, or policy. The reason for expanding the scope to 
include some observational studies (such as controlled clinical trials, cohort studies with 
comparators, and large database analyses) is that these studies allowed us to assess the 
effectiveness of policy innovation in practice settings that are not usually tested in trial settings.  

AHRQ staff generated the initial topics for this series and our review. We generated an 
analytic framework, preliminary Key Questions (KQs), and preliminary inclusion/exclusion 
criteria in the form of PICOTS (populations, interventions, comparators, outcomes, timing, 
settings). Our KQs were posted for public comment on AHRQ’s Effective Health Care Web site 
from March 11, 2011, to April 8, 2011. We revised the KQs as needed based on review of the 
comments and discussion with a five-member Technical Expert Panel (TEP), primarily for 
readability and greater comprehensiveness.  

TEP members represented several professions (medicine, nursing, and pharmacy) and 
research areas (health services, pharmacoepidemiology, patient education, self-management, and 
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health literacy). They provided high-level content and methodologic expertise throughout the 
development of the review. 

Literature Search Strategy 

Search Strategy 
To identify articles relevant to each KQ , we began with a focused MEDLINE® search for 

medication adherence interventions using a combination of Medical Subject Headings (MeSH) 
and title and abstract keywords (Appendix A). We searched Cochrane Library and the Cochrane 
Central Trials Registry using analogous search terms. To identify articles specifically relevant to 
KQ 2, we conducted a second, “policy-oriented” search (Appendix A) and added unique results 
to those references identified in the main search for medication adherence interventions. We 
reviewed our search strategy with TEP members and supplemented it as needed according to 
their recommendations. In addition, to avoid retrieval bias, we manually searched the reference 
lists of pertinent reviews on this topic to look for any relevant citations that might have been 
missed by our searches. We imported all citations into an EndNote® X4 (Thomson Reuters, New 
York, NY) electronic database. 

We conducted an updated literature search (of the same databases searched initially) 
concurrent with the peer review process. Literature suggested by peer reviewers or from the 
public were investigated and, if appropriate, incorporated into the final review. Appropriateness 
for inclusion in the review was determined by the same methods listed above. 

Inclusion and Exclusion Criteria 
Table 2 presents the inclusion/exclusion criteria for our review. Details about PICOTS 

related to inclusion/exclusion criteria can be found in the Introduction chapter. 

Table 2. Inclusion/exclusion criteria 
Category Inclusion Criteria Exclusion Criteria 
Population • Adults prescribed self-

administered medication for 
secondary or tertiary prevention 
of chronic diseases 

• Children under age 18 (no adults in the study or 
outcome of interest not stratified by child/adult) 

• Patients administered medications in hospitals or 
in offices 

• Patients undergoing primary prevention 
• Patients taking over-the-counter medicines not 

prescribed by a provider 
• Patients with infectious conditions (e.g., 

HIV/AIDS, tuberculosis, pelvic inflammatory 
disease) 

• Patients with mental illness involving psychosis, 
mania, or bipolar disorder 

• Patients on medication to treat substance abuse 
Geography • United States • Outside United States 
Time period • 1994 to present • Pre-1994 
Length of followup • No limit  
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Table 2. Inclusion/exclusion criteria (continued) 
Category Inclusion Criteria Exclusion Criteria 
Settings • Outpatient primary and 

specialty care settings  
• Community-based settings  
• Home-based settings  

• Institutional settings (e.g., inpatient care, nursing 
homes, prisons) 

Interventions • Any intervention for included 
clinical conditions intended to 
improve adherence with 
prescribed, self-administered 
medications 

• Interventions intended to improve compliance 
with primary prevention measures (e.g., 
screening, diet, exercise, lifestyle changes) 

Outcomes • Medication adherence 
• Biomarkers, mortality, 

morbidity, quality of life, patient 
satisfaction, health care 
utilization (and associated 
costs), quality of care for 
studies with a statistically 
significant improvement in 
medication adherence 

• Adverse events 

• All other outcomes when interventions did not 
yield a statistically significant improvement in 
medication adherence 

Publication language • English  • All other languages  
Admissible evidence 
for Key Question 1 on 
patient-level, provider-
level, or systems-level 
interventions (study 
design and other 
criteria)  

• Original research; eligible study 
designs include: 

• Randomized controlled trials  
• Systematic reviews with or 

without meta-analyses  

• Nonrandomized controlled trials  
• Observational study designs 
• Case series 
• Case reports 
• Nonsystematic reviews 
• Editorials 
• Letters to the editor 
• Articles rated as having high risk of bias 
• Studies with historical, rather than concurrent, 

control groups 
• N<40 

Admissible evidence 
for policy-level 
interventions (study 
design and other 
criteria) 

• Original research; eligible study 
designs include: 

• Randomized controlled trials 
• Systematic reviews with or 

without meta-analyses  
• Nonrandomized controlled trials  
• Cohort studies 
• Case-control studies 
• Time series 
• Before-after studies 

• Cross-sectional studies 
• Case series 
• Case reports 
• Nonsystematic reviews 
• Editorials 
• Letters to the editor 
• Articles rated as having high risk of bias 
• N<40 

 

Study Selection  
Two trained members of the research team independently reviewed all titles and abstracts 

(identified through searches) for eligibility against our inclusion/exclusion criteria. The abstract 
review form is shown in Appendix B. Studies marked for possible inclusion by either reviewer 
underwent a full-text review. For studies that lacked adequate information to determine inclusion 
or exclusion, we retrieved the full text and then made the determination. All results were tracked 
in an EndNote® database. 

We retrieved and reviewed the full text of all titles included during the title and abstract 
review phase. Two trained members of the team independently reviewed each full-text article for 
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inclusion or exclusion based on the eligibility criteria described above. The full-text review form 
is shown in Appendix B. If both reviewers agreed that a study did not meet the eligibility criteria, 
the study was excluded. If the reviewers disagreed, they resolved conflicts by discussion and 
consensus or by consulting a third member of the review team. All results were tracked in an 
EndNote database. We recorded the principal reason that each excluded full-text publication did 
not satisfy the eligibility criteria (Appendix C). 

Data Extraction 
For studies that met our inclusion criteria, a trained reviewer abstracted important 

information into evidence tables; a second senior member of the team reviewed all data 
abstractions for completeness and accuracy. We designed and used structured data abstraction 
forms to gather pertinent information from each article, including characteristics of study 
populations, interventions, comparators, settings, study designs, methods, and results. All data 
abstraction was performed using Microsoft Excel® software. Evidence tables containing all 
abstracted data from included studies are presented in Appendix D. Evidence tables are presented 
in alphabetical order by last name of first author.  

As specified above for KQ 1 and KQ 2, we abstracted data on other outcomes only for 
interventions that showed statistically significant improvement in at least one measure of 
medication adherence. We used thresholds for medication adherence as defined by each study; 
that is, we did not predefine standards for improvement in medication adherence for all clinical 
conditions. We recorded all morbidity and biomarker data for studies reporting any statistically 
significant improvement in medication adherence. We abstracted information on patient 
characteristics such as age, sex, race and ethnicity, special health care needs (such as low health 
literacy, comorbid disease, or severe disease), income, insurance status, and geographic location 
(inner city or rural), when available. We recorded intention-to-treat (ITT) results when available; 
ITT analysis treats all participants as if they have completed the study within their treatment 
assignment groups, even if they have stopped participating. This type of analysis can be done by 
carrying forward participants’ baseline observations or their last observations before study 
completion or attrition. We also abstracted intervention characteristics as described in KQ 3.  

Risk-of-Bias Assessment of Individual Studies 
To assess the risk of bias (internal validity) of studies, we used predefined criteria based 

on those developed by AHRQ83 and specified in the RTI Item Bank.84 In general terms, the 
results from a low-risk-of-bias study are considered to be valid. A study with moderate risk of 
bias is susceptible to some risk of bias but probably not enough to invalidate its results. A study 
assessed as high risk of bias has significant risk of bias (e.g., stemming from serious errors in 
design or analysis) that may invalidate its results.  

Specific concerns for our review include selection bias, information bias, and detection 
bias. For selection bias, we evaluated studies for their approaches to recruitment and accounting 
or controlling for variations in past nonadherent behavior. Selection bias occurs when 
comparison groups are systematically different because of nonequivalent sample recruitment 
methods.  

For information bias, we evaluated studies for their application of proper research design 
to reduce the possibility that factors other than the interventions affected outcomes of interest. 
Information bias refers to systematic error in the measurement of covariate and outcome data that 
leads to differences between comparison groups not caused by the intervention of interest. 
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Design elements that reduced the risk of information bias included the use of double blinding, 
allocation concealment, ITT analysis, nonselective outcome reporting, and strategies to prevent 
or reduce treatment contamination. When investigators did not use ITT analysis, we considered 
the risk of information bias to be elevated if treatment completers differed from noncompleters 
or if completers were not compared with noncompleters.  

For detection bias, we evaluated the method of recording adherence. In particular, we 
evaluated whether adherence measures relied solely on self-reported data. Detection bias is a 
type of information bias in which the measurement of outcomes is prone to error because of how 
they are measured.  

Two reviewers independently assigned risk of bias ratings for each study. Disagreements 
between the two reviewers were resolved by discussion and consensus or by consulting a third 
member of the team. We excluded studies that were dually assessed as having high risk of bias 
from further analysis. The evidence tables present consensus ratings for all studies with low, 
medium or high risk of bias (Appendix E). A list of scales used in included studies is presented 
in Appendix F. 

Data Synthesis 
We elected to stratify our results in KQ 1 by clinical condition. We based our choice of 

clinical condition (rather than, say intervention type) as our primary analytic lens because this 
approach allowed us to disentangle the possible confounding between clinical condition and type 
of intervention. Our analytic approach is useful for researchers working within a clinical 
condition. We present a brief synopsis of intervention effectiveness across clinical conditions in 
our discussion chapter for those clinical providers interested in the effectiveness of particular 
intervention approaches aimed at patients, providers, or the system.  

Given the wide variation of care in the “usual care” arms of included interventions, we did 
not attempt indirect comparisons across interventions for KQ 1. For trials that selected patients 
with two concurrent clinical conditions and evaluated medication adherence and other outcomes 
for both conditions, we sought to reduce repetition by focusing on the outcomes specific to the 
medication relevant to each clinical condition. We grouped trials that selected patients with more 
than two concurrent clinical conditions under a section entitled “multiple chronic conditions.” 

KQ 2, on policy interventions, summarizes information on interventions designed to address 
many or all clinical conditions. We present KQ 2 by intervention type first and then provide 
condition-specific details. KQ 3 presents results categorized by intervention characteristics. KQ 
4 presents outcomes by vulnerable subpopulation and KQ 5 presents a list of adverse events. 

We specified all outcomes other than morbidity and biomarkers a priori and listed them 
above in the PICOTS criteria (listed in the Introduction). Because of the breadth of the topic for 
our review, we elected, based on feedback from our TEP, to collect a comprehensive set of 
biomarkers and morbidity outcomes rather than make a priori judgments about which specific 
outcomes to include. When appropriate data were available, we described results from direct 
comparisons. We did not attempt indirect comparisons, given the heterogeneity of usual care 
comparators. 

We evaluated whether the collected data could be pooled by considering similarity of 
PICOTS. In instances with three or more similar studies (population, intervention, comparator, 
outcome), we considered conducting quantitative analyses (i.e., meta-analysis) of the data from 
those studies. When quantitative analyses were not appropriate (e.g., because of heterogeneity, 
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insufficient numbers of similar studies, or insufficiency or variation in outcome reporting), we 
synthesized the data qualitatively.  

Grading Strength of Evidence 
We graded the strength of evidence based on the guidance established for the EPC 

program.85 Developed to grade the overall strength of a body of evidence, this approach 
incorporates four key domains: risk of bias (including study design and aggregate quality), 
consistency, directness, and precision of the evidence. We reviewed and handsearched citations 
from relevant systematic reviews to ensure that we included all eligible studies. 

We graded the strength of evidence for medication adherence, morbidity, mortality, and other 
long-term health outcomes for KQ 1 and KQ 2, for vulnerable subpopulations (KQ 4), and for 
harms (KQ 5). Two reviewers independently scored each domain for each key outcome and 
resolved differences by consensus; when they could not reach consensus, a third senior reviewer 
arbitrated the decision. Table 3 defines the strength-of-evidence grades.  

Table 3. Definitions of the grades of overall strength of evidence 
Grade Definition 
High High confidence that the evidence reflects the true effect. Further research is very unlikely to 

change our confidence in the estimate of effect. 
Moderate Moderate confidence that the evidence reflects the true effect. Further research may 

change our confidence in the estimate of the effect and may change the estimate. 
Low Low confidence that the evidence reflects the true effect. Further research is likely to 

change our confidence in the estimate of the effect and is likely to change the estimate. 
Insufficient Evidence either is unavailable or does not permit estimation of an effect. 
Source: Owens et al.85 

Applicability Assessment 
We assessed the applicability of the evidence following guidance from Atkins and 

colleagues.86  
We used the PICOTS framework to explore factors that affect or limit applicability. They 

included the following: 
• Population 

− Narrow eligibility criteria or exclusion of patients with comorbidities. 
− Large differences between demographics of the study population and community 

patients. 
− Narrow or unrepresentative disease severity, stage of illness, or comorbidities. 

• Interventions 
− Intensity and delivery of behavioral interventions that may not be feasible for routine 

use. 
− Highly selected intervention team or level of training and proficiency not widely 

available. 
• Outcomes 

− Composite outcomes that mix outcomes of different clinical or policy significance. 
− Short-term or surrogate outcomes. 
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Peer Review and Public Commentary 
This report received external peer review. Peer Reviewers were charged with commenting on 

the content, structure, and format of the evidence report, providing additional relevant citations, 
and pointing out issues related to how we conceptualized the topic and analyzed the evidence. 
Our Peer Reviewers (listed in the front matter) gave us permission to acknowledge their review 
of the draft. In addition, the Scientific Resource Center placed the draft report on the AHRQ 
Web site (http://effectivehealthcare.ahrq.gov/) for public review. We compiled all peer review 
and public comments and addressed each one individually, revising the text as appropriate. 
AHRQ staff and an associate editor provided reviews. A disposition of comments from public 
commentary and peer review will posted on the AHRQ Effective Healthcare Web site 
(www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/) 3 months 
after the final report is posted.  
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Results 
Introduction 

This chapter presents the results of the literature searches, followed by results for each Key 
Question (KQ). KQ 1 presents evidence on medication adherence and other outcomes for patient, 
provider, and systems interventions. KQ 2 presents similar evidence for policy interventions. No 
overlap exists between these two bodies of evidence. KQ 3 (on intervention characteristics 
[KQ 3a] and direct comparisons of intervention components [KQ 3b]), KQ 4 (on vulnerable 
populations), and KQ 5 (on adverse effects) are cross-cutting questions that draw upon available 
evidence from KQ 1 and KQ 2.  

Results of Literature Searches 
Figure 2 presents our literature search results. Literature searches through December 8, 2011, 

for the current report identified 3,855 unduplicated citations. Handsearches of systematic reviews 
and other sources added 124 citations. All these sources produced a total of 3,979 references. 
Appendix A provides a list of all search terms used and the results of each literature search. 

After applying our eligibility and exclusion criteria to titles and abstracts of all identified 
citations, we obtained full-text copies of 729 published articles. We reapplied our inclusion 
criteria and excluded 637 of these articles from further review before risk of bias assessment; an 
additional 24 were rated as having high risk of bias. Appendix C provides a list of excluded 
studies and reasons for exclusion at the full-text stage. 

Of the 92 articles included after full-text review, we dropped 24 articles from further analysis 
because of their high risk of bias. Thus, we included a total of 68 articles for qualitative 
synthesis. Evidence tables for these 68 articles are in Appendix D; risk of bias assessments for all 
92 articles included after full-text review can be found in Appendix E. 

The 68 articles included in this review represent 62 studies. Of the 68 included articles, 64 
were randomized controlled trials (RCTs), and 4 were observational studies. Among the trials, 51 
used a parallel randomization scheme, 12 used cluster randomization, and 1 used stratified 
randomization. Among the observational studies, 2 used a before–after design, 1 used an 
interrupted time series design with a concurrent control group, and 1 used a retrospective quasi-
experimental design. We assessed 57 included articles as medium risk of bias and 11 as low risk 
of bias. 
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Figure 2. Disposition of articles (PRISMA figure) 

 
Abbreviations: NA = not applicable; PICOTS = population, intervention, comparator, outcomes, timing, setting and study 
duration; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SR = systematic reviews; 
US = United States. 

Key Question 1. Patient, Provider, and Systems Interventions 

Descriptions of Included Studies 
We found 57 studies (reported in 63 articles) that addressed patient, provider, systems, or 

combinations of these targets for medication adherence and other outcomes. As noted earlier, 
this KQ is organized by the clinical condition for which we found evidence: diabetes; 
hyperlipidemia; cardiovascular conditions, specifically hypertension, heart failure, and 
myocardial infarction; reactive airway disease, specifically asthma and chronic obstructive 
pulmonary disease (COPD); depression; glaucoma; multiple sclerosis; musculoskeletal disorders; 
and multiple or unknown chronic conditions. KQ 1 presents an integrated discussion of 
medication adherence (KQ 1a) and other outcomes (KQ 1b) for greater ease of interpreting the 
effect of each intervention within a clinical area. 

We elected to use descriptors of interventions based on common features and terminology 
specific to each clinical condition rather than impose any external taxonomy. The primary 
organizational principle for this KQ is clinical condition: using terminology specific to each 
clinical condition maintains and supports this organizational structure. We list the clinical 
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conditions and interventions clusters in Table 4. These intervention descriptors generally reflect 
the target of the intervention and/or the agent of the intervention. 

The remainder of this section describes the characteristics of studies, notes key points, and 
gives a detailed synthesis for each clinical condition in the order listed in Table 4. We support 
the analysis for each clinical condition with a summary table under key points showing overall 
findings. The detailed synthesis subsection for each clinical condition includes one table 
describing the characteristics of the trial and medication adherence outcomes for the clinical 
condition and separate strength-of-evidence tables for each intervention type. Entries in summary 
tables are presented by intervention type first, and then by the last name of the first author of the 
trial.  

For each subsection on characteristics of the trial, we present an overview, followed by 
details on population, intervention, comparator, outcome and timing, and setting (i.e., PICOTS) 
and applicability. The key points distinguish “insufficient” grades for (a) bodies of evidence in 
which some research exists on the outcomes but is insufficient to make a call on the strength and 
(b) bodies of evidence in which no research exists.  

As noted in the Introduction and Methods chapters, we synthesize evidence on other 
outcomes only for studies that had demonstrated a statistically significant difference in 
medication adherence outcomes or, occasionally, in outcomes related to either initiation or 
persistence of medication. As a result, strength-of-evidence grades of insufficient or low for any 
other outcomes reflect the paucity of the evidence on such outcomes, based on the subset of 
studies that demonstrate improvement in medication adherence. Strength-of-evidence grades for 
any other outcomes cannot be interpreted as evidence of effectiveness of intervention strategies 
that may alter health outcomes through mechanisms other than medication adherence. Appendix 
G includes summary tables for each health or other outcome. 
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Table 4. Number of included studies by clinical condition, intervention, comparator, and outcome 
Clinical Condition Intervention Comparator Number of Studies 
Diabetes Case management/collaborative 

care 
Usual care 3 

Bogner et al., 201087 
Grant et al., 200388 
Lin et al., 200689 

Diabetes Health coaching Usual care 1 
Wolever et al., 201090 

Diabetes Education with social support Education without 
social support 

1 
Pearce et al., 200591 

Hyperlipidemia Collaborative care Usual care 1 
Lin et al., 200689 

Hyperlipidemia Decision aids Educational 
materials, no decision 
aid 

2 
Mann et al., 201092 
Weymiller et al., 200793 
Jones et al., 200994 

Hyperlipidemia Education and behavioral support 
(phone or mail) 

Usual care or less 
intense intervention 

5 
Guthrie et al., 200195 
Johnson et al., 200696 
Powell et al., 199597 
Schectman et al., 199498 
Stacy et al., 200999 

Hyperlipidemia Multicomponent (education face-
to-face with pharmacist + blister 
packaging)  

Discontinuation of 
intervention 

1 
Lee et al., 200678 

Hypertension Blister packaging Usual care 1 
Schneider et al., 2008100 

Hypertension Case management Usual care 3 
Bogner et al., 2007101 
Rudd et al., 2004102 
Wakefield et al., 2011103 

Hypertension Collaborative care Usual care 3 
Carter et al., 2009104 
Hunt et al., 2008105 
Lin et al., 200689 

Hypertension Education and behavioral support 
(telephone, mail, and/or video) 

Usual care 5 
Bosworth et al., 2008106,107 
Bosworth et al., 2005108 
Friedman et al., 1996109 
Johnson et al., 2006110 
Powell et al., 199597 

Hypertension Education (face-to-face with 
pharmacist)  

Discontinuation of or 
less intense 
intervention 

3 
Lee et al., 200678 
Solomon et al., 1998111,112 
Vivian et al., 2002113 

Hypertension Education with social support Education without 
social support 

1 
Pearce et al., 200591 

Hypertension Risk communication Educational materials 1 
Powers et al., 2011114 

Heart failure Reminder video and telephone 
calls 

No reminder calls 1 
Fulmer et al., 1999115 

Heart failure Multicomponent pharmacist-led Usual care 1 
Murray et al., 2007116 

Heart failure Case management Usual care 1 
Rich et al., 1996117 

Heart failure Access to medical records Usual care (no 
access) 

1 
Ross et al., 2004118 
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Table 4. Number of included studies by clinical condition, intervention, comparator, and outcome 
(continued) 
Clinical Condition Intervention Comparator Number of Studies 
Myocardial infarction Education and behavioral support Usual care 1 

Smith et al., 2008119 
Reactive airway 
disease: Asthma 

Self-management Usual care 5 
Bender et al., 2010120 
Berg et al., 1997121 
Janson et al., 2003122 
Janson et al., 2009123 
Schaffer et al., 2004124 

Reactive airway 
disease: Asthma or 
COPD 

Pharmacist or physician access to 
patient adherence information  

Pharmacist training or 
usual care 

2 
Weinberger et al., 2002125 
Williams et al., 2010126 

Reactive airway 
disease: Asthma 

Shared or clinical decisionmaking Clinical 
decisionmaking or 
usual care 

1 
Wilson et al., 2010127 

Depression Medication telemonitoring or 
telephone care 

Usual care 2 
Rickles et al., 2005128 
Simon et al., 2006129 

Depression Case management Usual care 3 
Bogner et al., 2007101 
Bogner et al., 201087 
Katon et al., 2001;130  
Ludman et al., 2003;131 
Von Korff et al. 2003132 

Depression Collaborative care Usual care 5 
Capoccia et al., 2004133 
Katon et al., 1995134 
Katon et al., 1996135 
Katon et al., 1999;136  
Katon et al., 2002137 
Pyne et al., 2011138 

Depression Reminders to nonadherent 
patients and lists of nonadherent 
patients to providers 

Usual care 1 
Hoffman et al., 2003139 

Glaucoma Multicomponent intervention 
(educational video, discussion of 
barriers, reminder calls and 
dosing aid) 

Usual care 1 
Okeke et al. 2009140 

Multiple sclerosis Counseling (software-based 
telephone) 

Less intense 
intervention 

1 
Berger et al., 2005141 

Musculoskeletal 
diseases 

Case management Less intense 
intervention 

1 
Rudd et al. 2009142 

Musculoskeletal 
diseases 

Virtual osteoporosis clinic Usual care 1 
Waalen et al., 2009143 

Musculoskeletal 
diseases 

Decision aid Usual care 1 
Montori et al., 2011144 

Multiple or unspecified 
chronic conditions 

Outreach, education, and 
problem-solving (pharmacist-led) 

Usual care 3 
Nietert et al., 2009145 
Schnipper et al., 2006146 
Taylor et al., 2003147 

Multiple or unspecified 
chronic conditions 

Case management intervention Usual care 1 
Sledge et al., 2006148 
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Key Question 1. Diabetes: Medication Adherence Interventions 

Description of Included Studies  

Overview 
We found five RCTs (five articles) that assessed the effects of five different interventions 

aimed at improving medication adherence among adult patients with diabetes mellitus.87-91 Four 
trials had a medium risk of bias88-91 and one trial87 had a low risk of bias. 

Population 
Three trials reported limiting the sample to patients with type 2 diabetes or who were on oral 

hypoglycemic agents.88,90,91 Two required a codiagnosis of depression87,89 and one a codiagnosis 
of uncontrolled hypertension.91 

Interventions 
The interventions to improve adherence differed considerably, although all were directed at 

patients. Three trials additionally targeted the health system,87-89 and one targeted providers.88  
Two interventions used what the authors termed “integrative” approaches to disease 

management, each of which involved personalization of care:87,90 integrative health coaching in 
one and the an integrated care model delivered by a care manager in the other. The former helped 
individuals to integrate their values with their own health behaviors and targeted only patients,90 
whereas in the latter, the care manager integrated the care the person was receiving—hence 
targeted both the patient and the system.87 One trial focused on cardiovascular risk reduction 
provided education involving a social support person.91  

In a pharmacist-delivered intervention,88 pharmacists assessed patients’ adherence barriers, 
provided tailored verbal patient education, and communicated these to physicians and social 
service providers. Finally, one trial attempted to improve adherence to diabetes treatment by 
individualizing depression management using collaborative care,89 which required systems 
integration.  

Taken together, these five intervention trials fell into three clusters of intervention types. One 
cluster involved a “case management/collaborative care” model, in the sense that, regardless of 
the agent delivering it, the intervention was designed to enhance health care by integrating 
different aspects of the care with one another. Means of integrating care included enhancing 
communication between different provider types (e.g., between physicians and pharmacists88 or 
between different subspecialists of physicians89) or using a care manager as a liaison between 
patient and physician.87 Authors of the case manager trial pointed out that their intervention 
differed from other care manager trials by focusing on the care manager’s role as a liaison 
between the patient and the physician87 The trials in this cluster addressed factors resulting in 
nonadherence and used a tailored individualized approach in which participants work with the 
intervention agent to develop strategies to overcome barriers to medication adherence.  

In the two other trials (one cluster each), one involved a “health coaching”90 intervention and 
another implemented an intervention focused on education with a patient-designated “social 
support person.”91  
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Comparator 
Most trials compared an active arm with what was termed “standard of care” or “usual care.” 

The content of such care was often not specified; when it was, it varied among trials. In the trial 
seeking to enhance diabetes adherence by improving depression management, usual care was 
treatment of depression by the primary care physician.89 In the trial in which intervention 
participants received education via a social support person, the comparator was receipt of the 
same educational information without the involvement of a social support person.91 Similarly, for 
the pharmacist-delivered intervention that was tailored to assess patient adherence barriers, those 
in the comparison group answered the same pharmacist-delivered barrier assessment questions 
but received no tailored strategies.88 

Outcome and Timing 
Adherence to diabetes medications was defined and assessed in a wide variety of ways. Two 

of these five trials used a nonself-reported measure. The trial that used medication event 
monitoring system (MEMS) defined adherence as the percentage of participants taking more 
than 80 percent of their prescribed doses. The trial using pharmacy refill data defined adherence 
as the percentage of time that prescriptions were filled on time.  

Among the three trials with only self-reported adherence, two used the Morisky Adherence 
Scale although each defined adherence differently.90,91 One trial using a single item to ask about 
patients’ medication taking, with a 7-day recall period,88,90 defined adherence as the number of 
days that no doses were missed.88  

Some trials evaluated effects on various intermediate outcomes (e.g., %HbA1C [glycosylated 
hemoglobin]) or ultimate health outcomes (e.g., health-related quality of life); we report on these 
below only when the impact on medication adherence was statistically significant.  

Timing and frequency of the trials’ assessments of outcomes assessments varied widely, 
ranging from 6 weeks to 12 months followup and from one to four times (every 3 to 6 months) 
Similarly, timing of the outcome assessment relative to administration or completion of the 
intervention differed across the trials. 

Setting 
Three trials were conducted in primary care settings.87,89,91 One was performed in an 

outpatient tertiary care center clinic90 and one in an academically affiliated community health 
center.88 

Applicability 
The diversity of settings in which these trials were conducted contributed to the overall 

applicability of the results. However, no trial assessed results among subgroups of patients with 
poorly controlled diabetes, limiting applicability of the results to that type of patient population.  

Key Points 

Overview 
• All five RCTs assessed intervention effects on medication adherence (e.g., percentage of 

participants achieving a threshold of pills taken, proportion of pills taken), albeit each 
used a slightly different definition of medication adherence and tested different 
interventions (Table 5). One of the five trials (one of three testing a case 
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management/collaborative care model),87 demonstrated a statistically significant effect of 
the intervention on medication adherence and a statistically and clinically important 
effect on hemoglobin percent A1c.  

Table 5. Diabetes: summary of the evidence  

Type of 
intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Collaborative 
care/ case 
management 
 
 
 

Bogner et al., 
201087 
 
N=58 

+ Adherence (MEMS) for taking 
>80% oral hypoglycemic 
agents over 6 weeks 

+ Percentage HbA1c (mean) at 6 
weeks 

 

Grant et al., 
200388 
N=462 

= Number of days in last 7 no 
doses were missed  

NA 
 

Lin et al., 
200689 
N=329 

= Percentage of days non- 
adherent (pharmacy refill 
data) 

NA 

Health 
coaching 

Wolever et al., 
201090 

= 4-item Morisky scale score at 
6 months 

NA 

Education 
with social 
support 

Pearce et al., 
200591 
N=199 

= Morisky, proportion with high, 
medium, or low adherence at 
2 months 

NA 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; MEMS = medication event monitoring system; N = number; 
NA = not applicable 

Case Management/Collaborative Care 
• Medication adherence: One approach improved medication adherence among patients 

with diabetes, particularly those with comorbid depression (low strength of evidence).  
• Biomarkers of clinical outcomes: The intervention that improvedadherence improved 

percent HbA1C—a difference of 1.2 percentage points between arms (low strength of 
evidence). 

Health Coaching 
• Medication adherence: One trial showed no statistically significant differences in 

medication adherence between health coaching and usual care arms (insufficient). 

Education With Social Support 
• Medication adherence: One trial reported no significant differences between education 

with or without social support (insufficient). 

Detailed Synthesis for Collaborative Care/Case Management 
Interventions for Diabetes 

Medication Adherence  
Of three trials testing the effects of coordinated care models on medication adherence,87-89 

one, assessed as low risk of bias, found a significant effect on adherence to both oral 
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hypoglycemic agents and antidepressants at 6 weeks followup.87 The other two trials (both 
medium risk of bias) found no beneficial effect at 1289 and 3 months,88 respectively (Table 6).  

The first of these three trials87 assessed the effect of a case manager intervention delivered to 
type 2 diabetic patients with depression over 4 weeks (three 30-minute in-person and two 15-
minute telephone contacts in 4 weeks) on adherence to diabetes and antidepressant medications 
at 6 weeks followup, using MEMS. Data from this trial showed large and statistically significant 
differences in adherence between intervention and control groups for both medications. 

In the second such trial,89 which tested a 1-year intervention of collaborative depression 
treatment, adherence to diabetes, blood pressure, and lipid-lowering medications (defined as the 
percentage of days of nonadherence based on 12-month pharmacy refill data) was not improved 
among intervention compared with control participants. Similarly, the intervention using a one-
time pharmacist-administered phone session that included a questionnaire assessing barriers to 
adherence with tailored verbal education, physician feedback, and social service referrals found 
no differences from baseline to 3-month followup in self-reported adherence.88  

Taken together, these trials provide low strength of evidence that coordinated care 
interventions improve medication adherence (Table 7). 

Other Outcomes  
HbA1C is sometimes considered a surrogate marker for adherence; however, because effects 

on HbA1c are considered to depend partly on adherence, we present this outcome only for the 
trial87 that demonstrated a significant effect on adherence. It showed a statistically significant 
improvement in HbA1c among intervention group members at followup compared with controls 
(6.7% vs. 7.9%, p=0.019). This trial provides a low level of evidence that coordinated care 
interventions improve percent HgbA1c (Table 7).  
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Table 6. Diabetes: detailed medication adherence outcomes 

Type of 
Intervention 

Study 
N per 
Group 

Sample 
and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
management/ 
collaborative 
care 

Bogner et 
al., 201087 
 
G1: 29 
G2: 29 

Adults >50 
years with 
depression 
and 
diabetes 
 
Community 
primary 
care clinic  

G1: Integrated 
care of depression 
and diabetes with 
care manager 
 
G2: Usual care 

Three 
face-to-
face + 
two calls 
over 4 
weeks 

Percentage 
of patients 
with >80% 
adherence to 
oral hypo-
glycemics  
(0 to 100%) 

MEMS n (%) 
G1: 10 (34.5) 
G2: 6 (20.7) 
95% CI, NR 
p:0.19 
 

6 weeks:  
G1: 18 (62.1) 
G2: 7 (24.1) 
95% CI, NR 
p:0.004 

NR 

Grant et 
al., 200388 
 
 
G1: 61 
G2: 54 
G3: 230 

Adults with 
type 2 
diabetes 
mellitus  
 
Academica
lly affiliated 
community 
health 
center 

G1: Pharmacist-
administered 
questions, 
physician 
feedback, social 
service referrals 
 
G2: Pharmacist-
administered 
questionnaire only 
 
G3: Set-aside lab 
controls 

One 
phone 
session  

Number of 
days in the 
last 7 that no 
doses were 
missed  
 
 

Self-
report 

Mean number 
of days±SD 
G1: 6.7 ± 0.9 
6.9 ± 0.4 
 
P=0.3 

3 months 

Mean change 
in number of 
days±SD 
G1: 0.1 (1) 
G2: 0.1 (0.4) 
95% CI, NR 
p=0.8 

NR 

Lin et al., 
200689 
 
G1: 164 
G2: 165 
 
 

Adults with 
diabetes 
mellitus 
and 
persistent 
depression 
 
Nine 
primary 
care clinics 
Washing-
ton State 

G1: Collaborative 
care for 
depression with 
medications or 
problem-solving 
  
G2: Advised to 
consult PCP for 
depression 
treatment 

16 
phone or 
face-to-
face 
visits 
over 12 
months 

Percentage 
of days 
nonadherent 
to oral 
hypoglycemic 
(0-100%) 
 

Pharmacy 
refill data 

Mean % (SD) 
G1: 19.8 
(21.3) 
G2: 22.9 
(24.0) 
95% CI, NR 
p: NS 

12 months: 
Mean % (SD) 
G1: 28.2 
(28.9) 
G2: 24.0 
(24.7)  

NR 

Adjusted 
mean 
difference in 
percentage 
of days 
nonadherent 
(baseline 
minus 
endpoint) 

Pharmacy 
refill data 

NR 12 months: 
 –6.3 
(–11.91 to –
0.71) p=0.03 

NR 
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Table 6. Diabetes: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Study 
N per 
Group 

Sample 
and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education with 
social support 

Pearce et 
al.,  
 
G1: 50 
G2: 58 
G3: 91 

Adults >21 
years with 
type 2 
diabetes 
mellitus 
and HTN 
 
18 primary 
care 
practices 
Kentucky  

G1: Nurse-
delivered 
cardiovascular risk 
education with 
patient's social 
support person, 
quarterly 
educational 
newsletters 
 
G2: Same as G1 
intervention 
 
G3: Same as G1 
without social 
support person  

One 
face-to-
face 
session 
plus four 
quarterly 
news-
letters 

4-item 
Morisky 
Adherence 
Scale 

Self-report High (%):  
G1: 50.0 
G2: 29.8 
G3: 41.8 
Medium (%):  
G1: 42.0 
G2: 63.2 
G3: 49.5 
Low (%):  
G1: 8.0 
G2: 7.0 
G3: 8.8 
95% CI, NR 
p (G1 vs. G2 
vs. G3): 
0.1584 

9 to 12 
months 

Details NR, P 
NS 

NR 

Health 
coaching 

Wolever et 
al., 201090 
 
 
G1: 27 
G2: 22 

Adults with 
type 2 
diabetes 
mellitus on 
oral hypo-
glycemics 
 
Outpatient 
clinic at 
tertiary 
care center 

G1: 6 months 
integrative health 
coaching  
 
G2: Usual care 

14 phone 
sessions 
(either 
weekly, 
four 
biweekly; 
one 
monthly) 

4-item 
Morisky 
Adherence 
Scale 

Self-report (Mean, SD) 
 
G1:6.7 (0.96) 
G2: 6.7 (1.25) 
 

(Mean, SD):  
 
G1:7.2 (0.97) 
Within group 
change over 
time p=0.004 
G2: 6.9 (1.25) 
Within group 
change over 
time p=NS 
95% CI, NR 
p-value for 
between 
group 
differences in 
change: NS 

NR 
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Table 6. Diabetes: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Study 
N per 
Group 

Sample 
and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Health 
coaching  
(continued) 

    One-item 
dichotomous 
question 
assessing 
whether 
patients 
missed dose 
in last 7 days  

Self-report G1:51.9 
G2: NR 
 

G1: 7.4 
Within group 
change over 
time: p<0.001 
G2: NR 
Within group 
change over 
time: NS  
95% CI, NR 
p:for between 
group 
differences 
NR 

NR 

Abbreviations: CI = confidence interval; G = group; HbA1c = hemoglobin A1C; MEMS = medication event monitoring system; N = number; NR = not reported; NS = not 
significant; PCP = primary care physician; OR = odds ratio; SD = standard deviation. 
 



 

32 

Table 7. Case management/collaborative care for diabetes: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Collaborative 
care/case 
management vs. 
usual care 

3; 507 (507) Medication 
adherence 

RCT 
Medium 

Consistent Direct Precise Varied 
measures and 
magnitude 
 
Low 

1; 58 (58) Biomarker: 
HbA1c 

RCT 
Low 

Not applicable Direct Precise  Difference 
between 
groups: 1.2 
percentage 
points 
 
Low 

Abbreviations: HbA1C = hemoglobin A1C; RCT = randomized controlled trial. 

Detailed Synthesis for Health Coaching Intervention for Diabetes 

Medication Adherence 
One small trial, conducted at one site, assessed a program that included 14 telephone calls as 

a 6-month health coaching program. Health coaching was found to have no statistically 
significant effect at 12-month followup (Table 6).90 Evidence is insufficient to determine 
whether health coaching interventions can improve medication adherence among patients with 
diabetes (Table 8). 

Table 8. Health coaching for diabetes: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Health 
coaching vs. 
usual care 

1; 56 
(49) 

Adherence 
 

RCT 
Medium 

Unknown Direct Imprecise Difference 
between 
groups on 4-
point scale: 
0.3 

 
Insufficient 

Abbreviation: RCT = randomized controlled trial. 

Detailed Synthesis for Social Support Intervention for Diabetes 

Medication Adherence  
One trial of education with social support among approximately 200 patients from 18 

primary care practices in a statewide ambulatory practice-based research network showed no 
statistically significant difference between the social support intervention and educational 
controls (Table 6).91 Evidence is insufficient to determine whether including a social support 
person in a diabetes education effort improves medication adherence (Table 9).  
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Table 9. Social support for diabetes: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Patient 
education 
with social 
support vs. 
patient 
education 
without 
social 
support 

1; 199 
(189) 

Medication 
adherence  

RCT 
Medium 

Unknown Direct Imprecise No significant 
difference 
between 
groups for 
Morisky scale 
scores at 12 
months 
 
Insufficient 

Abbreviation: RCT= randomized controlled trial. 

Key Question 1. Hyperlipidemia: Medication Adherence 
Interventions 

Description of Included Studies 

Overview 
Nine trials (10 articles) evaluated interventions to improve medication adherence among 

patients with hyperlipidemia.78,89,92-99 We rated all nine trials as medium risk of bias.  

Population 
Three trials were conducted primarily among patients with elevated cholesterol,96,98,99 one 

was among patients with both elevated risk of a first myocardial infarction and elevated 
cholesterol,95 and two were among patients with diabetes;92-94 three trials evaluated subgroups 
with hyperlipidemia.78,89,97 All trials were conducted in adults 21 years and older96,99 to 65 years 
or older.78 In the seven trials that reported mean participant ages,78,89,92-95,97,98 the range was from 
54 to 55 years of age97 to 78 years.78 In the trials reporting proportion of female 
participants,78,89,92-97,99 women made up between 22.9 percent78 and 65 percent to 68 percent97 of 
the trial populations. African-American participants were between 5.8 percent96 and 32.3 
percent78 of the trial populations in the three trials that reported this information.78,95,96 

Intervention 
The nine trials evaluated diverse interventions, but all targeted patients; one trial additionally 

targeted systems of care.98  
One trial evaluated the effect of collaborative care individualized to include either 

antidepressant medication or problem-solving treatment to promote adherence to medications, 
including angiotensin converting enzyme (ACE) inhibitors in a subgroup with hypertension.89 
Two trials tested a decision aid aimed at cardiovascular risk reduction choices to promote statin 
use.92-94 

Five trials evaluated the effect of education and behavioral support on medication 
adherence.95-99 In one trial the intervention included face-to-face education with a physician, 
2 weeks of free pravastatin, telephone calls that served primarily as reminders, and educational 
mailings.95 Another trial mailed an individualized, stage-matched intervention and manual for 
adherence to lipid-lowering medication based on the transtheoretical model for change.96 A third 
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trial mailed one of four educational videotape programs to participants; these provided 
educational information on the patients’ disease/condition process, medication(s), and the 
importance of adherence.97 Another trial delivered an intervention through an initial face-to-face 
visit followed by telephone calls that addressed problems and adverse events associated with 
medications.98 The final trial in this group delivered tailored behavioral support interventions via 
an interactive voice recognition (IVR) system supplemented by mailed printed materials.99  

The final intervention for hyperlipidemia was a continuation of a multicomponent pharmacy-
based intervention; it included visits with a clinical pharmacist to deliver individualized 
medication education and blister packaging of medications.78 

Comparator 
Active arms were compared with usual care in four of the nine trials.89,96-98 Comparator arm 

activities varied among the intervention clusters. In the one trial of collaborative care, usual care 
consisted of advising participants to consult their primary care physician for treatment.89 In the 
two trials evaluating statin decision aids, usual care patients received control educational printed 
materials.92-94  

Among the five education and behavioral support interventions, the control group in one trial 
received a free 2-week supply of medication and recommendations from physicians (also 
received by the intervention group) and two reminder postcards to reinforce recommendations 
(compared with four postcards in the intervention group) but no telephone calls (two calls were 
made to the intervention group).95 In two trials in this cluster, usual care consisted of not 
receiving mailed intervention materials.96,97 In the fourth trial of education and behavioral 
support, usual care consisted of receiving no phone calls following an initial clinic visit.98 In the 
fifth trial in this cluster, the control group received nontailored behavioral advice from a single 
interactive voice recognition call at baseline, coupled with a nontailored, generic, self-help 
cholesterol management guide received through the mail that did not address medication 
persistence or adherence.99  

In the multicomponent trial, after a 6-month phase in which both intervention and control 
groups received the intervention, the intervention was discontinued for the control group, which 
then received medications in pill bottles with a 90-day supply.78 

Outcome and Timing 
No trials reported on initiation of medication. Three trials reported on persistence of 

medication use; two trials used persistence measures from pharmacy refill or claims data98,99 and 
the other used self-reported persistence measures at 3 months following the intervention.93,94 Of 
the trials using pharmacy refill data to report persistence, one trial reported persistence in two 
ways: (1) being in possession of a statin prescription at the end of a 180-day observation period 
and (2) having no gaps of more than 30 days in statin refills over 6 months;99 the other trial 
reported persistence as the proportion of participants refilling prescriptions for either niacin or a 
bile acid sequestrant (BAS) at 2 months.98  

All nine trials reported medication adherence outcomes. Measures of adherence included 
pharmacy refill data in three trials,89,97,99 pill counts in one trial,78 and self-reported measures in 
five trials.92-96,98 One trial used multiple measures: pharmacy refill data to report persistence and 
a self-reported measure to report adherence.98 Three of four trials with nonself-reported 
adherence measures described proportions with 80 percent or greater adherence as determined by 
medication possession ratios (MPR) from pharmacy refill data in two trials97,99 and by pill count 
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in one trial.78 Self-reported adherence measures were ascertained through adherence-related 
questions in three trials93-95,98 and a Morisky scale in one trial.92 In addition, one trial ascertained 
self-reported adherence measures from both a stage of change algorithm and medication 
adherence scale scores.96 

Of the four trials with either improved medication adherence or persistence 
outcomes,78,93,94,96,99 three reported other outcomes. These additional outcomes included low-
density-lipoprotein cholesterol (LDL-C) levels and changes in LDL-C levels from baseline to 
followup in one trial78 and patient satisfaction in the two other trials.92-94 The shortest trial lasted 
3 months;93,94 the longest lasted 18 months.96 One trial reported adherence and persistence 
outcomes at 2 months, although the intervention was 6 months.98 Two trials reported adherence 
at points during and at the conclusion of the intervention.92,96 One trial reported adherence 
measured 3 months following the conclusion of the intervention.93,94 The other five trials either 
reported adherence measured at the conclusion of the intervention95 or reported average 
adherence or persistence measured throughout the intervention.78,89,97,99 In the trial that reported 
LDL-C measures, outcomes were measured at the conclusion of the intervention (14 months); 
changes in LDL-C levels from 2 to 14 months were reported. This trial lasted a total of 14 
months with an initial 2-month run-in period followed by a 6-month cohort intervention in which 
both groups received the intervention followed by a final 6-month RCT in which one group 
continued the intervention and one group discontinued the intervention.78 Two trials that reported 
patient satisfaction measures obtained outcomes immediately following the intervention.92-94 

Setting 
Three trials were based in primary care clinics,89,92,95 one of which involved participants 

enrolled in a pharmaceutical registry through their primary care clinic.95 One trial was based in a 
metabolic specialty clinic.93,94 Two trials were based in either a military medical center78 or a 
Department of Veterans Affairs medical center (VAMC).98 Two trials were conducted among 
either health maintenance organization (HMO) or preferred provider organization (PPO) 
members.97,99 Finally, one trial recruited participants from multiple sources: random-digit 
dialing, a pre-existing database of potential participants from prior studies, a large Massachusetts 
health plan, and health screenings or health fairs.96 

Applicability 
Notable limitations to applicability included trials that were conducted only among select 

populations such as participants in a registry program who received a free 2-week supply of 
pravastatin,95 HMO or PPO members in two trials,97,99 patients cared for at a military medical 
center in one trial78 and patients cared for at a VAMC in one trial.98 After randomization, one 
trial additionally eliminated participants who expressed “no intention of picking up their 
prescription” for a statin within 7 days, were not aware of the prescription, or failed to answer at 
least 50 percent of the baseline assessment, which may have introduced selection bias.99,p.243 

Key Points 

Overview 
• Medication adherence: Across nine trials, we found variable evidence for medication 

adherence or persistence. Four of nine trials found significant improvements in outcomes 
of either medication adherence or persistence (Table 10).  
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Table 10. Hyperlipidemia: summary of findings 

Type of  
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Collaborative 
care 

Lin et al., 
200689 
N=329 

= Percentage of days nonadherent to 
lipid-lowering medication over 12 
months 

= Adjusted difference in percentage of 
days nonadherent comparing G1 
and G2 over 12 months 

NA 

Decision aids Mann et al., 
201092 
N=150 

= Percentage with high adherence on 
Morisky scale at 3 and 6 months 

NA 

Weymiller et 
al., 200793 
Jones et al., 
200994 
N=98 

+ Number missing no medication 
doses in prior week at 3 months  

= Percentage using statins at 3- month 
followup 

Patient satisfaction items 
+ Amount of information 
= Clarity of information 
+ Helpfulness of information 
= Would recommend to others 

deciding on statins 
= Would prefer similar approach 

for other treatment choices 
+ Overall acceptability 

Education and 
behavioral 
support 
(phone or 
mail) 

Guthrie et al., 
200195 
N=13,100 

= Currently taking pravastatin as 
prescribed at 6 months 

= Proportion missing no doses of 
pravastatin in past 7 days at 6 
months 

NA 

Johnson et al., 
200696 
N=404 
 

Among pre-action sample: 
+ Stage of change algorithm: 

percentage reaching action or 
maintenance stage for adherence at 
6 and 18 months  

+ Medication adherence scale score at 
6, 12, and 18 months 

= Adherence score on additional 5-
item survey at 6 months  

+ Adherence score on additional 5-
item survey at 12 and 18 months  

Among post-action sample: 
= Percentage maintaining stage for 

adherence on 5-item survey at 6 and 
12 months 

+ Percentage maintaining stage for 
adherence on 5-item survey at 18 
months 

NR  

Powell et al., 
199597 
N=4246 

= Medication possession ratio over 9 
months, overall and for 
antihypertensive medications, over 9 
months 

= Percentage of participants with 
>80% medication possession ratio, 
over 9 months, overall and for 
antihypertensive medications 

NA 

Schectman et 
al., 199498 
N=102 (Niacin) 
N=62 (Bile 
acid 
sequestrant) 

= Number of medication doses missed 
in past week, at 2 months in both 
niacin and BAS groups 

= Proportion refilling prescription at 2 
months in both niacin and BAS 
groups 

NA 
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Table 10. Hyperlipidemia: summary of findings (continued) 

Type of  
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

 Stacy et al., 
200999 
N=578 
 

+ Medication possession ratio 
+  > 80% over 6 months 
+ In possession of statin at the end of 

6 months 
+ Refilling statin within 30 days of the 

refill date over 6 months 
+ Both MPR > 80% and refilling statin 

within 30 days of refill date over 6 
months 

NR 
 

Multicom-
ponent 
(education 
face-to-face 
with 
pharmacist + 
blister 
packaging)  

Lee et al., 
200678 
N=159 

+ Proportion of pills taken over 6-
month RCT 

+ Percentage of participants with > 
80% adherence to medications over 
6-month RCT 

Among patients with 
hyperlipidemia: 
Biomarkers 
= LDL-C at 14 months (2-month 

run-in + 6-month cohort + 6-
month RCT) 

= LDL-C difference between 2 
months and 14 months (2-
month run-in + 6-month cohort 
+ 6-month RCT) 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; BAS = bile acid sequestrant; LDL-C = low density lipoprotein 
cholesterol; MPR = medication possession ratio; N = number; NA = not applicable; NR = not reported; RCT = randomized 
controlled trial. 

• Other outcomes: Two of the four trials with either improved medication adherence or 
better persistence outcomes reported additional outcomes. One reported LDL-C, which 
was not different between groups; the other reported patient satisfaction outcomes for 
which some, but not all, outcomes were improved in the intervention group.  

Collaborative Care Interventions for Hyperlipidemia 
• Medication adherence: The trial that evaluated collaborative depression care had 

imprecise outcomes with small sample sizes (insufficient evidence). 

Decision Aids for Hyperlipidemia 
• Medication adherence: One of two trials with improved medication adherence, overall 

small sample sizes and imprecise outcomes (insufficient evidence); persistence measured 
in one trial, no significant improvement (insufficient evidence).  

• Patient satisfaction: Decision aid interventions improved patient satisfaction with some 
but not all aspects care (low strength of evidence of benefit). 

Educational and Behavioral Support Interventions for Hyperlipidemia 
• Medication adherence: Five trials with heterogeneous, and sometimes imprecise, 

outcomes reported some measures of improved medication adherence or persistence (low 
strength of evidence of benefit).  
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Multicomponent Intervention for Hyperlipidemia  
• Medication adherence: One small trial reported improved medication adherence, but 

timing of measurement of the adherence outcome differed between groups (low strength 
of evidence of benefit). 

• Biomarkers: Groups did not differ in LDL-C outcomes (insufficient evidence).  

Detailed Synthesis for Collaborative Care for Hyperlipidemia  

Medication Adherence 
The trial of a collaborative care model resulting in individualized management of depression 

care did not identify a difference between groups for lipid-lowering agent adherence in subgroup 
analyses (Table 11).89 Given the imprecise adherence outcomes and small sample size, the 
evidence was insufficient to draw any conclusions (Table 12). 

Detailed Synthesis for Statin Decision Aids for Hyperlipidemia 

Medication Adherence 
Of the two trials of statin decision-aid interventions,92-94 one found improved self-reported 

medication persistence in the intervention group compared with the control group, but only 
among participants on statins at 3 months following the intervention (Table 11).93,94 The other 
trial of statin decision aids did not find improved adherence in the intervention group.92 Because 
of small sample sizes and imprecise outcomes in medication adherence and persistence, we 
graded the evidence as insufficient (Table 13). 

Other Outcomes 
The one trial with improved adherence outcomes reported patient satisfaction outcomes 

(Appendix G).93,94 This trial found higher odds of patient satisfaction for some but not all 
questions in the intervention group than in the control group. Scales ranged from 0 to 7 for all 
items with higher scores indicating better satisfaction; the odds of responding 6 or 7 out of 7 
were calculated as an odds ratio comparing intervention to control group participants. Significant 
results were found for receiving an acceptable amount of information (OR, 3.4; 95% CI, 1.7 to 
6.7), acceptable helpfulness of information (OR, 2.3; 95% CI, 1.4 to 3.8), and overall 
acceptability (OR, 2.8; 95% CI, 1.2 to 6.9). However, groups did not differ on items pertaining to 
clarity of information (OR, 1.6; 95% CI, 0.8 to 3.2), indicating that participants would 
recommend approach to others deciding on statins (OR, 2.6; 95% CI, 0.8 to 8.0), and indicating a 
preference for a similar approach for other treatment choices (OR, 1.5; 95% CI, 0.6 to 3.8). 
Because the evidence came from a small sample and some satisfaction outcomes were imprecise, 
we graded strength of evidence as low for benefit (Table 13). 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collab-
orative care 
 

Lin et al., 
200689 
 
Baseline: 
G1: 50 
G2: 52 
12 mos: 
G1: 54 
G2: 63 

Adults with 
diabetes 
mellitus and 
depression 
 
Primary care 
clinics 

G1: Collaborative 
care for depression 
using either 
medications or 
problem-solving 
treatment 
G2: Advised to 
consult PCP for 
depression treatment 

16 phone 
or face-to-
face visits 
over 12 
months 

Percentage of 
days 
nonadherent to 
lipid-lowering 
agent 
(0-100%) 

Pharmacy 
refill data 

Baseline 
Mean (SD) 
G1: 29.3% 
(26.7%) 
G2: 24.5% 
(23.0%) 
95% CI, NR 
p: NS 

12 months: 
G1: 28.8% 
(27.1%) 
G2: 27.7% 
(24.0%) 
95% CI, NR 
p: NS  

NR 

Adjusted 
difference in 
percentage of 
days non-
adherent to 
lipid-lowering 
agent 
comparing G1 
and G2 

Pharmacy 
refill data 

NA 12 months: 
(%) = -0.2 
95% CI:  
-7.23 to 6.76 
p: NS 

NR 

Decision 
aids 
 
 

Mann et 
al., 201092 
 
G1: NR 
G2: NR 
 

Adult patients 
with diabetes 
mellitus 
 
Urban primary 
care clinic 

G1: Statin choice 
decision aid 
G2: ADA print 
material 

One face-
to-face 
session + 
printed 
material 

Percentage with 
“good 
adherence” on 
8-item Morisky 
Adherence 
Scale  
(0-100%) 

Self-report Baseline 
NR 

3 months: 
Overall: 70% 
G1: NR 
G2: NR 
95% CI, NR 
p: No significant 
difference 
between groups 

6 months: 
Overall: 80% 
G1: NR 
G2: NR 
95% CI, NR 
p: No significant 
difference 
between groups 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Decision 
aids 
(continued) 

Weymiller 
et al., 
200793 
Jones et 
al., 200994 
 
G1: 33 
G2: 29 
 
 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
 
 
 
G1: 52 
G2: 46 

Adults with 
Type 2 
diabetes 
mellitus 
 
Metabolic 
specialty clinic  

G1: Statin choice 
decision aid  
 G1a: Research staff 
before visit 
 G1b: Clinician during 
visit 
G2: Standard of care 
educational pamphlet 
control 
 G2a: Research staff 
before visit 
 G2b: Delivered by 
clinician during visit 

One face-
to-face 
session 
+ printed 
material 

Number missing 
no medication 
doses in the last 
week 

Self-report NR 3 months: 
G1: 31 
G2: 23 
OR: 3.4 
95% CI:  
1.5 to 7.5 
p: NR 

NR 

Number missing 
no medication 
doses in the last 
week, by mode 
of delivery 

Self-report NR 3 months: 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
OR for delivery 
mode: 0.8  
95% CI:  
0.3, 2.6 
p: NS 

NR 

Percentage 
using statins at 
followup 

Self-report NR 3 months: 
N (%)  
G1: 33 (63%) 
G2: 29 (63%) 
95% CI, NR 
p: NR 
OR: 1.4 
95% CI:  
0.8 to 2.4 
p: NR 

NR 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
 

Guthrie et 
al., 200195 
 
G1: 3635 
G2: 913 
 

Adults with 
elevated MI 
risk and 
elevated 
cholesterol 
 
Primary care 
clinics 

G1: Education from 
physicians, 2 weeks 
of free statin, two 
phone reminders, and 
four reminder 
postcards  
G2: Education from 
physicians, 2 weeks 
of free statin, no 
telephone calls, and 
two reminder 
postcards  

Face-to-
face + two 
phone 
calls + 
four 
mailings 

Percentage 
reporting 
currently taking 
pravastatin as 
prescribed 
 

Self-report NR 6 months: 
G1: 79.7% 
G2: 77.4% 
95% CI, NR 
p: NR 

NR 

Percentage 
indicating that 
no doses 
missed in the 
past 7 days 

Self-report NR 6 months: 
G1: 64.3% 
G2: 61.8% 
95% CI, NR 
p: NR  
 

NR 

Johnson 
et al., 
200696 
 
 
G1: NR 
G2: NR 
 

Adults 21 to 85 
on cholesterol 
medication  
 
 
Multiple 
sources 

G1: Mailed 
individualized 
computer-generated 
intervention and 
manual for lipid-
lowering medication 
adherence.  
G2: Did not receive 
intervention materials 

Three 
mailings 
over 6 
months 

Pre-action 
sample: 
percentage 
reaching action 
or maintenance 
stage for 
medication 
adherence;  
stage of change 
algorithm  
(0 to 100%) 

Self-report Baseline: 
G1: NR 
G2: NR 
95% CI, NR 
p >0.05 

6 months: 
G1: 55.3% 
G2: 40.0% 
OR: 1.80 
95% CI, NR 
p<0.05 
 

12 months: 
G1: NR 
G2: NR 
95% CI, NR 
p=0.057 
 
18 months: 
G1: 56.0% 
G2: 37.8% 
OR: NR 
95% CI, NR 
p<0.01 

Pre-action 
sample: 
4-item 
Medication 
Adherence 
Scale Score 
(better 
adherence with 
higher scores) 

Self-report Baseline: 
G1: NR 
G2: NR 
95% CI, NR 
p >0.05 

6 months: 
G1: NR 
G2: NR 
OR: 1.49 
95% CI, NR 
p<0.01 
 

12 months: 
G1: NR 
G2: NR 
OR: 1.62 
95% CI, NR 
p<0.001 
 
18 months: 
G1: NR 
G2: NR 
OR: 1.62 
95% CI, NR 
p<0.01 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

    Pre-action 
sample: 
Mean 
adherence 
score on 5-item 
survey (better 
adherence with 
lower scores) 
 

Self-report Baseline: 
G1: NR 
G2: NR 
95% CI, NR 
p >0.05 

6 months: 
G1: NR 
G2: NR 
OR: 2.03 
95% CI, NR 
p>0.05 
 

12 months: 
G1: NR 
G2: NR 
OR: 3.67 
95% CI, NR 
p<0.01 
 
18 months: 
G1: NR 
G2: NR 
OR: 2.86 
95% CI, NR 
p<0.05 

Post-action 
sample: 
percentage 
maintaining 
action or 
maintenance 
stage for 
medication 
adherence;  
stage of change 
algorithm  
(0 to 100%) 

Self-report Baseline: 
G1: NR 
G2: NR 
95% CI, NR 
p NR 

6 months: 
G1: NR 
G2: NR 
OR: 2.12 
95% CI, NR 
p>0.05 
 

12 months: 
G1: NR 
G2: NR 
OR: NR 
95% CI, NR 
p>0.05 
 
18 months: 
G1: 85.0% 
G2: 55.6% 
OR: NR 
95% CI, NR 
p<0.01 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

Powell et 
al., 199597 
 
Overall 
G1: 1,993 
G2: 2,253 
 
 
Simva-
statin 
G1: 271 
G2: 297 
 

Adults on 
benazepril, 
metoprolol, 
simvastatin or 
transdermal 
estrogen 
 
HMO members 

G1: Mailed 
educational 
videotapes to improve 
adherence  
G2: Did not receive 
mailed videotapes 

One 
mailed 
video 

MPR 
(0 to 1) 
 

Pharmacy 
refill data 

NR 9 months: 
Overall 
Mean (SD) 
G1:0.70(0.23) 
G2:0.70(0.28) 
95% CI, NR 
p: NR 
 
Simvastatin 
Mean (SD) 
G1:0.73(0.26) 
G2:0.70(0.28) 
95% CI, NR 
p: NR 

NR 
 

>80% 
adherence by 
MPR 
 
 
>80% 
adherence by 
MPR 
 

Pharmacy 
refill data 
 

NR 9 months: 
Overall: N (%) 
G1:917 (46%) 
G2:998 (44%) 
95% CI, NR 
p: NR 
 
Simvastatin 
G1:135 (50%) 
G2:138 (46%) 
95% CI, NR 
p: NR 

NR 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

Schectman 
et al., 
199498 
 
Niacin: 
G1: 40 
G2: 40 
 
BAS:  
G1: 18 
G2: 22 

Adults with 
hyperlipidemia 
on treatment 
with either 
niacin or bile 
acid 
sequestrant  
 
VA medical 
center 

G1: Initial clinic visit + 
five calls for 
education and 
support 
G2: No telephone 
contact following 
initial clinic visit 

One face-
to-face + 
five calls 
over 28 
days 

“During the past 
week, how 
many doses of 
your medication 
have you 
missed?”  
(Proportion 
measured not 
described) 
 

Self-report NR 2 months: 
Niacin: 
G1: 76 (SD 5) 
G2: 77 (SD 6) 
95% CI, NR 
p: 0.85 
 
BAS:  
G1: 76 (SD 7) 
G2: 60 (SD 9) 
95% CI, NR 
p: 0.14 

NR 
 

Percentage 
refilling 
prescription  
 

Pharmacy 
refill data 

NR 2 months: 
Niacin  
(Mean (SD)): 
G1: 90% (2) 
G2: 84% (3) 
95% CI, NR 
p: 0.07 
 
BAS  
(Mean (SD)): 
G1: 88% (4) 
G2: 82% (4) 
95% CI, NR 
p: 0.32 

NR 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

Stacy et al., 
200999 
 
G1: 253 
G2: 244 
 

Adults >21 
years old with 
a new statin 
prescription 
 
HMO or PPO 
members 

G1: Tailored 
behavioral support 
delivered via an IVR 
system + tailored 
printed mailed 
materials 
G2: Nontailored 
behavioral advice 
from a single IVR call 
+ nontailored, printed 
materials  

One to 
three IVR 
calls over 
6 months 

Percentage with 
MPR >80% 

Pharmacy 
refill data 

NR 6 months: 
G1: 47.0% 
G2: 38.9% 
Unadjusted OR: 
1.39  
90% CI:  
1.03 to 1.88 
Adjusted OR: 
1.43  
90% CI, 1.05 to 
1.96 
p: <0.10 

NR 
 

Persistence: 
Percentage in 
possession of a 
statin at the end 
of 6 months 

Pharmacy 
refill data 

NR 6 months: 
G1: 70.4% 
G2: 60.7% 
Unadjusted OR, 
1.54 
90% CI:  
1.13, 2.10 
Adjusted OR: 
1.64 
90%CI:  
1.19, 2.26 
p: <0.05 

NR 
 

Continuous 
Persistence: 
statin prescription 
dispensed at 
least every 30 
days after the 
refill date (no 
gaps >30 days)  
 

Pharmacy 
refill data 

NR 6 months: 
G1: 52.2% 
G2: 44.3% 
Unadjusted OR: 
1.37  
90% CI:  
1.02-1.85 
Adjusted OR: 
1.41  
90%CI:  
1.05-1.94 
p: <0.10 

NR 
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Table 11. Hyperlipidemia: detailed medication adherence outcomes (continued) 

Type of 
Intervention 

Trial  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

    Both 
Continuous 
persistence (as 
defined above) 
and medication 
possession ratio 
>80% 

Pharmacy 
refill data 

NR 6 months: 
G1: 45.1% 
G2: 37.3% 
Unadjusted OR: 
1.38  
90% CI:  
1.03 to1.86 
Adjusted OR: 
1.41  
90% CI:  
1.03 to 1.92 
p: <0.10 

NR 
 

Multicom-
ponent 
(education 
face-to-
face, 
pharmacist 
+ blister 
packaging) 

Lee et al., 
200678 
G1: 83 
G2: 76 
 
 
 
 
G1: 83 
G2: 76 
 

Adults >65 
taking > four 
daily 
medications 
 
Pharmacy at 
U.S. military 
medical center 

G1: Continuation of 
intervention: Face-to-
face educational 
pharmacist visits and 
blister packing of 
medications 
G2: Discontinuation of 
intervention, 
medications provided 
in bottles  

Seven 
face-to-
face visits 
over 12 
months 

Percentage of 
pills taken vs. 
prescribed 
 

Pill count NR 6 months: 
Mean (SD) 
G1: 95.5% (7.7) 
G2: 69.1% 
(16.4) 
95% CI, NR 
p<0.001 

NR 
 

Percentage with 
>80% 
adherence 

Pill count NR 6 months: 
G1: 97.4% 
G2: 21.7% 
95% CI, NR 
p<0.001 

NR 
 

Abbreviations: ADA = American Diabetes Association; BAS = bile acid sequestrant; CI = confidence interval; G = group; HMO = health maintenance organization; IVR = 
interactive voice recognition; MI = myocardial infarction; mos = months; MPR = medication possession ratio; N = number; NA = not applicable; NR = not reported; NS = not 
significant; OR = odds ratio; PCP = primary care provider; PPO = preferred provider organization; SD = standard deviation; U.S. = United States; VA = Department of Veterans 
Affairs 
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Table 12. Hyperlipidemia: strength of evidence for collaborative care intervention 

Intervention 

Number of 
Trials; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hyperlipidemia: 
Collaborative 
care vs. usual 
care 

1; 329 
(117 on 
lipid- 
lowering 
meds) 

Medication 
adherence 

RCT 
Medium 

Unknown Direct Imprecise No sig diff between groups 
for percentage of days 
nonadherent (28.8% vs. 
27.7%) or difference in 
change in adherence (-
0.2%) over 12 months, 
pharmacy refill 
Insufficient 

Abbreviations: diff = difference; RCT = randomized controlled trials; sig = significant; vs. = versus. 

Table 13. Hyperlipidemia: strength of evidence for decision aid interventions 

Intervention 

Number of 
Trials; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hyperlipidemia: 
Decision aids 
vs. educational 
materials with 
no decision aid  

2; 248 (98 
+ NR in 1 
trial) 

Medication 
initiation, 
adherence, 
persistence 

RCT 
Medium 

Consistent 
 

Direct Imprecise Variable self-report measures 
with variable outcomes 
Insufficient 

1; 98 (98) Patient 
satisfaction 

RCT 
Medium 

Unknown 
 

Direct Imprecise Variable self-report measures, 
some improvements for 
intervention group in specific 
areas 
Low 

Abbreviations: NR = not reported; RCT = randomized controlled trial. 

Detailed Synthesis for Education and Behavioral Support 
Interventions for Hyperlipidemia 

Medication Adherence 
Among the five trials that evaluated an intervention of education and behavioral support,95-99 

two trials reported improved adherence and/or persistence (Table 8).96,99 To measure medication 
adherence or persistence, two trials used only self-reported survey items,95,96 two trials used only 
pharmacy refill data,97,99 and one used a combination of self-reported and pharmacy refill 
measures.98  

In the two trials that found improved adherence or persistence measures, one found a higher 
percentage of participants in the intervention group with an MPR of 80 percent or more over 6 
months than in the control group; however, this trial used a cutoff of p<0.10 (90% CI) for 
statistical significance.99 This trial found better persistence as measured by the proportion in 
possession of a statin at the end of the 180-day intervention in the intervention group.99 Other 
measures of persistence that were improved in the intervention group compared with the control 
group in this trial included the proportion of each group without a gap of more than 30 days in 
statin prescription refills and the proportion both without a gap of more than 30 days in statin 
prescription refills and MPR of 80 percent or more over months.99 In other trial with adherence 
improvements, adherence was evaluated among participants who received a mail-based 
intervention as reaching or maintaining an “Action” stage (having improved adherence for less 
than 6 months) or “Maintenance” stage (having improved adherence for more than 6 months) by 
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self-report in a stage of change algorithm.96 Among a “pre-action” portion of the trial sample, the 
proportion reaching Action or Maintenance was higher at 6 and 18 months, but not at 12 months, 
in the intervention group than in the control group. Among a “post-action” sample, the 
proportion maintaining Action or Maintenance was higher in the intervention group only at 18 
months. Other statistically significant differences between intervention and control groups were 
identified among the pre-action portion of the sample in (1) a self-reported 4-item Medication 
Adherence Scale scores at 6, 12, and 18 months and (2) in a 5-item mean level of adherence 
score at 12 and 18 months.96  

Among the three trials that did not find improved medication adherence or persistence 
outcomes, one found no difference between groups either for the number of patients who 
reported taking pravastatin as prescribed or for the percentage that reported missing no doses of 
pravastatin in the past 7 days at 6 months.95 The second trial did not find improved adherence in 
MPR or proportion with an MPR of 80 percent or more between intervention and control groups 
over 9 months.97 The third trial found no difference between groups either in self-report of 
missing medication doses in the past week or in the percentage refilling prescriptions. Given that 
only two of the five trials found improved persistence or adherence, the variability of measures, 
and imprecision in outcomes, evidence of improved adherence was graded as low for benefit 
(Table 14). 

Table 14. Hyperlipidemia: strength of evidence for education and behavioral support interventions  

Intervention 

Number of 
Trials; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hyperlipidemia: 
Education + 
behavioral 
support vs. 
usual care or 
less intense 
intervention 

5; 18,492 
(9,411 + 
NR in 1 
trial) 

Medication 
Adherence, 
persistence 

RCT 
medium 

Consistent 
 

Direct Imprecise Variable measures (self-report, 
pharmacy refill) with variable 
outcomes 
Low 

Abbreviations: NR = not reported; RCT = randomized controlled trial. 

Detailed Synthesis for Multicomponent Intervention for 
Hyperlipidemia  

Medication Adherence 
The one pharmacist intervention found improved medication adherence outcomes in the 

intervention group compared with the control group (Table 8).78 This trial evaluated adherence 
from pill counts both as the percentage of medication adherence in the intervention arm (95.5 
percent) versus the control arm (69.1 percent) at 6 months and as the proportion of participants 
with 80 percent or greater adherence in the intervention arm (97.4 percent) compared with the 
control arm (21.7 percent) over 6 months (Table 15).78 However, pill counts were performed less 
frequently in the control arm (once over 6 months) than the intervention arm (three times over 6 
months). Because adherence outcomes were at risk of bias in this relatively small trial, we 
graded strength of evidence as insufficient (Table 15).  
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Other Outcomes 
This small trial reported LDL-C outcomes and found no statistically significant differences 

either in LDL-C between intervention (87.5) and control groups (88.4) at 14 months or in 
changes in LDL-C from 2 months to 14 months between intervention (-2.8) or control groups  
(-5.8). We graded the strength of evidence for no differences in this biomarker as insufficient. 
(Table 15). 

Table 15. Hyperlipidemia: strength of evidence for multicomponent intervention  

Intervention 

Number of 
Trials; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect 
and Strength of 
Evidence 

Hyperlipidemia: 
Multicompo-
nent (face-to-
face education 
with a 
pharmacist and 
blister 
packaging) vs. 
discontinuation 
of intervention 

1; 159 (159) Medication 
adherence 

RCT 
Medium 

Unknown Indirect Precise Improved in intervention 
group over 6 months, 
outcome at risk of bias 
due to differing 
measurement frequency:  
(1) Percentage 
adherence (95.5% vs. 
69.1%)  
(2) Percentage with 
>80% adherence (97.4 
vs. 21.7) 
Insufficient 

1; 159 (135) Biomarkers
LDL-C 

RCT 
Medium 

Unknown Indirect Imprecise No difference between 
groups 
Insufficient 

Abbreviations: LDL-C = low density lipoprotein cholesterol; RCT = randomized controlled trial. 

Key Question 1. Hypertension: Medication Adherence Interventions 

Description of Included Studies 

Overview 
Seventeen RCTs (19 articles) evaluated interventions to improve medication adherence in 

patients taking medications for hypertension.78,89,91,97,100-114 Ten trials primarily evaluated 
patients with a hypertension diagnosis,100,102,104-110,113,114 one evaluated patients with hypertension 
and depression,101 two evaluated patients with diabetes mellitus and hypertension,91,103 and four 
evaluated subgroups with hypertension.78,89,97,111,112 We rated 16 trials as having medium risk of 
bias78,89,91,97,101-114 and one trial as having low risk of bias.100  

Population 
All trials were conducted in adults ranging from 18 years or older110 to 65 years or older;78,100 

mean ages ranged from 54 to 55 years97 to 78 years.78 Women made up between 0 percent113 and 
75 percent101 of the trial populations. Among the two trials that reported race and ethnicity, the 
proportion of Black participants ranged from between 8 percent to 11 percent102 up to 70 percent 
to nearly 85 percent.113 

Intervention 
All 17 trials evaluated interventions that were targeted at patients. Five trials additionally 

targeted systems of care,101,102,104,105,113 and one trial additionally targeted providers.104  
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One trial evaluated the effect of blister packaging medications.100  
Three trials evaluated the effect of case management (two involving nurses).101-103 In one trial 

an integrated care manager delivered the intervention both in person and by telephone for 
patients with depression and hypertension.101 In another, a nurse managed hypertension 
medications by telephone as guided by home blood pressure readings.102 In the third trial, a nurse 
managed blood pressure and glucose data that was collected by a home telehealth device and 
determined whether further education or other management changes were needed.103  

Three trials evaluated collaborative care models.89,104,105 Two collaborative care trials 
evaluated a primary care physician/pharmacist collaboration for hypertension care.104,105 The 
third evaluated the effect of collaborative care for depression with individualized management 
using either antidepressant medication or problem-solving treatment to promote adherence to 
medications, including angiotensin-converting enzyme (ACE) inhibitors in a subgroup with 
hypertension.89  

Five trials examined interventions that provided education and behavioral support by either 
telephone or mail.97,106-110 In two trials, a nurse delivered education and support by telephone.106-

108 In a third, an interactive computer-based telecommunications system delivered the education 
and support by telephone.109 The remaining two trials delivered interventions by mail;97,110 one 
evaluated the effect of mailing an individualized intervention and manual for antihypertensive 
adherence based on the transtheoretical model for change110 and the other evaluated the effect of 
mailing educational videotape programs about the participants’ medications and inferred 
diseases.97  

Of the remaining trials, three evaluated interventions that involved between five111,112 and 
seven78 face-to-face educational visits with a pharmacist.78,111-113 In two of these interventions 
pharmacists delivered education and counseling about adherence;78,111,112 in the third trial, 
pharmacists additionally managed participants’ hypertension medications.113  

Finally, one trial evaluated the effect of education and social support by involving a patient’s 
social support person in an educational session delivered face-to-face by a nurse.91 Another trial 
evaluated the effect of personalized risk communication for coronary heart disease and stroke.114 

Comparator 
Twelve trials compared active arms to usual care;89,97,100-103,105-110,113 the remaining trials 

involved more than simple usual practices.78,91,104,111,112,114 In the blister packaging intervention, 
the control group received medications in pill bottles instead of the blister packs provided to the 
intervention group.100 In the trials of case management, usual care included typical clinical care 
in one trial101,103 and was minimally described in the other trial.102  

Among the three trials of collaborative care, usual care involved the typical clinical care 
offered to patients in two trials;89,105 in the third trial, control participants did not have contact 
with pharmacists but did have contact with trial nurses, who measured blood pressures and 
provided education.104  

Among the education and behavioral support interventions, usual care consisted of no 
telephone contact with the control group in two trials,106-108 no mailings to the control group in 
one trial,97 and was minimally described in two trials.109,110 In one of the three trials of face-to-
face education with a pharmacist, the investigators discontinued the intervention after a 6-month 
phase in which both intervention and control groups received pharmacist visits and blister 
packages of medications.78 In another trial of face-to-face education, the control group had two 
visits with a pharmacist, one at baseline and one between 4 and 6 months, with no supplemental 
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services or visits.111,112 In the third trial of face-to-face education, the control group received 
typical clinical care with no pharmacist visits.113  

In the trial evaluating education and social support, a social support person was not included 
in the nurse-delivered educational session for the control group.91 In the risk communication 
trial, the control group received nonpersonalized educational information about heart attack and 
stroke risk.114  

Outcomes and Timing 
Medication adherence measures varied widely. None of the trials evaluated initiation of 

medication therapy; two evaluated persistence of medication therapy.100,113 Self-reported 
adherence measures included nonvalidated survey measures in two trials,110,113 a stage-of-change 
algorithm in one trial,110 and Morisky scales in eight trials.91,103-108,111,112,114 Additional adherence 
measures included pill counts in two trials,78,109 pharmacy refill data in four trials,89,97,100,113 and 
the MEMS in two trials.101,102 One trial used both self-reported (survey questions) and nonself-
reported (pharmacy refill data) measures of adherence.113 

Of the five trials for which we discuss blood pressure outcomes, three reported systolic and 
diastolic blood pressure measurements (mm Hg) at followup;78,101,111,112 two reported mean 
changes (mm Hg) in systolic and diastolic blood pressure between baseline and followup,102,109 
and one reported the proportion of patients with reductions in systolic and diastolic blood 
pressure between baseline and followup.100  

Other outcomes included the occurrence of angina, myocardial infarction, and stroke (one 
trial).100 Two trials reported on health care utilization, including emergency department (ED) 
visits and hospitalizations;100,111,112 one additionally reported number of contacts with health care 
providers other than pharmacists.111,112 Patient satisfaction and quality-of-life outcomes were 
reported in one trial from an unvalidated survey question.111,112 

The length of these trials varied considerably; the shortest lasted 6 weeks101 and the longest 
were planned to last 24 months,106-108 although the publications we identified for both 24-month 
trials reported only 6-month outcomes.  

In most trials, adherence outcomes were collected at the conclusion of the intervention. 
Exceptions include the 24-month trials reporting only 6-month outcomes,106-108 one trial of an 
18-month intervention that reported 6-, 12-, and 18-month outcomes,110 and a 12-month trial that 
reported 6- and 12-month outcomes.100 One trial lasted 14 months; it had an initial 2-month run-
in period followed by a 6-month cohort intervention followed by a final 6-month RCT in which 
one group continued the prior cohort intervention and one group did not.78  

Setting 
Eleven trials focused on primary care populations,89,91,100-108,114 three on pharmacy 

populations,78,111-113 two on HMO populations,97,110 and one recruited participants from 
community sites including senior centers.109 Of the 17 trials, 5 were conducted within a 
population at least partly composed of patients from Veterans Administration medical centers 
(VAMCs),103,108,111-114 and one was in a U.S. military medical center.78  

Applicability 
Overall, the six trials that were based within VAMCs and the military hospital were 

considered to have relatively limited applicability (except perhaps to those relevant 
populations).78,103,107,108,111-114 Compared with the trials in other settings, the VA and military 
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populations studied included a lower proportion of women (ranging from 0 to 22 percent) and, 
with the exception of one trial conducted in an Iowa VA primary care clinic,103 a higher 
proportion of Black participants (ranging from 32.3 percent to 80 percent to nearly 85 percent). 
In addition, one trial performed at a VAMC was considered to have limited generalizability 
because a large component of the intervention involved having a pharmacist prescribe 
medications,113 which is a role available to pharmacists only within the VA system and a small 
number of states.  

The two trials that were based in HMO populations tended to have a younger mean age (54 
to 55.7 years old) than trials conducted in other populations.97,110 

Key Points 

Overview 
• Medication adherence: Across 17 trials, evidence for medication adherence varied 

substantially (Table 16). Seven of the 17 trials reported significant improvements in at 
least one measure of medication adherence. The other 10 trials demonstrated no 
difference between groups for adherence to antihypertensive medications.  

• Morbidity: Six of the seven trials with improved medication adherence reported blood 
pressure outcomes. Four of the six trials reported improvements in systolic blood 
pressure; four of the six reported improvements in diastolic blood pressure.  

• We graded strength of evidence formally for five intervention clusters: (1) blister 
packaging of medications, (2) case management, (3) collaborative care, (4) education and 
behavioral support (telephone, mailing, or videotape), and (5) education (face-to-face 
with pharmacist). We graded the body of evidence for education with social support and 
for risk communication as insufficient. 
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Table 16. Hypertension: summary of findings 

Type of 
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Blister 
packaging 

Schneider et 
al., 2008100 
N=93 

+ Percentage of patients 
refilling medications on time 
over 12 months 

+ Medication possession ratio 
over 12 months 

Morbidity 
= Systolic blood pressure change at 6 

months and 12 months 
= Diastolic blood pressure change at 6 

and 12 months 
= Proportion of patients with reduced 

systolic blood pressure at 6 and 12 
months 

= Proportion of patients with reduced 
diastolic blood pressure at 6 months 

+ Proportion of patients with reduced 
diastolic blood pressure at 12 months 

= Occurrence of angina at 6 and 12 
months 

= Occurrence of MI at 6 and 12 months 
= Occurrence of stroke at 6 and 12 

months 
Health care utilization 
= ED visits and hospitalizations at 6 and 

12 months 
Case 
management 

Bogner et al., 
2007101 
N=64 
 

+ Adherence for taking >80% 
hypertensive medications 
over 6 weeks 

Morbidity 
+ Systolic blood pressure (mean) at 6 

weeks 
+ Diastolic blood pressure (mean) at 6 

weeks 
Rudd et al., 
2004102 
N=150 

+ Adherence for number of 
days medications taken 
correctly over 6 months 

Morbidity 
+ Systolic blood pressure (change), 

from baseline to 6 months 
+ Diastolic blood pressure (change), 

from baseline to 6 months 
Wakefield et 
al., 2011103 
N=302 

= Morisky scale scores at 6 
months 

NA 

Collaborative 
care 

Carter et al., 
2009104 
N=402 
 

= Morisky scale, percentage of 
patients reporting low 
medication adherence at 6 
months 

= Morisky scale, within-group 
change in percentage of 
patients reporting low 
adherence from baseline to 6 
months 

NA 

Hunt et al., 
2008105 
N=463 

= Morisky scale, percentage of 
patients reporting high 
medication adherence at 12 
months 

= Morisky scale, change in 
report of high medication 
adherence, from baseline to 
12 months 

NA 
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Table 16. Hypertension: summary of findings (continued) 

Type of 
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

 Lin et al., 
200689 
N=329 

= Percentage of days 
nonadherent to hypertension 
medication over 12 months 

= Adjusted difference in 
percentage of days 
nonadherent comparing G1 
and G2 over 12 months 

NA 

Education and 
behavioral 
support 
(telephone, 
mail, and/or 
video) 

Bosworth et 
al., 2008106,107 
N=636 
 

= Morisky scale, percentage 
reporting high adherence at 6 
months 

= Morisky scale, change in 
percentage reporting 
adherence from baseline to 6 
months 

NA 

Bosworth et 
al., 2005108 
N=588 
 

= Morisky scale, change in 
proportion reporting 
adherence from baseline to 6 
months 

NA 

Friedman et 
al., 1996109 
N=299 

= Unadjusted adherence to 
hypertensive medication by 
pill count, change from 
baseline to 6 months  

+ Adjusted adherence to 
hypertensive medication by 
pill count, change from 
baseline to 6 months 

Morbidity 
= Systolic blood pressure change from 

baseline to 6 months 
= Diastolic blood pressure change from 

baseline to 6 months 

Johnson et al., 
2006110 
N=1227 

= Behavioral measure of 
nonadherence at 6 months 

+ Behavioral measure of 
nonadherence at 12 months 
and 18 months 

NR 

Powell et al., 
199597 
N=4246 

= Medication possession ratio 
over 9 months, overall and for 
antihypertensive medications, 
over 9 months 

= Percentage of participants 
with >80% medication 
possession ratio, over 9 
months, overall and for 
antihypertensive medications 

NA 

Education 
(face-to-face 
with 
pharmacist)  

Lee et al., 
200678 
N=159 

+ Proportion of pills taken over 
6-month RCT 

+ Percentage of participants 
with >80% adherence to 
medications over 6-month 
RCT 

Among patients with hypertension: 
Morbidity 
+ Systolic blood pressure (mean) at 14 

months (2-month run-in + 6-month 
cohort + 6-month RCT) 

+ Systolic blood pressure difference 
between 2 months and 14 months (2-
month run-in + 6-month cohort + 6-
month RCT outcome) 

= Diastolic blood pressure at 14 months 
(6-month cohort + 6-month RCT 
outcome) 

=  
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Table 16. Hypertension: summary of findings (continued) 

Type of 
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Education 
(face-to-face 
with 
pharmacist) 
(continued)  

Lee et al., 
200678 
N=159 
(continued) 

 = Diastolic blood pressure difference 
between 2 months and 14 months (2-
month run-in + 6-month cohort + 6-
month RCT outcome) 

 Solomon et al., 
1998111,112 
N=133 
(Hypertension) 
 

Among patients with hypertension: 
+ Morisky scale score, reporting 

compliance at 4- to 6-month 
visit 

+ Morisky scale score, 
difference in proportion 
reporting compliance 
between baseline and 4- to 6- 
month visit; improved in G1 
not G2 

 

Among patients with hypertension: 
Morbidity 
+ Systolic blood pressure (mean) at 4- 

to 6-month visit 
+ Systolic blood pressure difference 

from baseline to 4- to 6-month visit 
within intervention group 

= Diastolic blood pressure (mean) at 4 
to 6 months 

= Diastolic blood pressure difference 
from baseline to 4- to 6-month visit 
within intervention group 

Quality of life 
= Sexual dysfunction, dizziness and 

headaches at 4 to 6 months 
Patient satisfaction 
+ Four medication-related questions at 

4 to 6 months 
= One medication-related question at 4 

to 6 months 
Health care utilization 
= Emergency department visits over 4 

weeks prior, at 4 to 6 months 
+ Hospitalizations over 4 weeks prior, 

at 4 to 6 months (one-tailed p<0.05) 
+ Contacts with other health care 

providers (MD, NP, PA or RN) over 4 
weeks prior, at 4 to 6 months (one-
tailed p<0.05) 

Vivian et al., 
2002113 
N=56 

= Compliance survey questions 
at 6 months 

= Proportion of patients that 
received refills within 2 weeks 
of next scheduled refill date 
over 6 months 

NA 

Education 
with social 
support 

Pearce et al., 
200591 
N=199 

= Morisky, proportion with high, 
medium, or low adherence at 
12 months 

NA 

Risk 
communica-
tion 

Powers et al., 
2011114 
N=89 

= Morisky, proportion with high 
adherence at 3 months 

NA 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; ED = emergency department; G = group; MD = physician; 
MI = myocardial infarction; N = number; NA = not applicable; NP = nurse practitioner; NR = not reported; PA = physician 
assistant; RCT = randomized controlled trial; RN = registered nurse. 
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Key Points by Intervention Type 

Blister Packaging of Medications 
• Medication adherence: The trial that evaluated blister packaging of medication without 

additional intervention components reported significantly improved medication 
adherence and persistence (low strength of evidence of benefit).  

• Morbidity: The blister packaging trial did not show a difference between groups for 
change in systolic or diastolic blood pressure at either 6 or 12 months. It did not show a 
significant difference between groups in the proportion of patients with reduced systolic 
blood pressure at 6 or 12 months or in the proportion with reduced diastolic blood 
pressure at 6 months. However, significantly more patients in the intervention than in the 
control group had reduced diastolic blood pressure at 12 months. These outcomes are all 
graded insufficient evidence for either no difference or benefit. This trial found no 
difference between groups for occurrence of angina, myocardial infarction, or stroke 
(insufficient evidence). 

• Health care use: This trial demonstrated no significant difference between groups for ED 
visits and hospitalizations (insufficient evidence). 

Case Management 
• Medication adherence: Two of three trials that involved case management reported 

significantly improved medication adherence (low strength of evidence of benefit).  
• Morbidity: These two trials reported blood pressure outcomes. One trial found 

significantly reduced mean systolic and diastolic blood pressures in the intervention 
group compared with the control group at 6 weeks; the other trial found systolic and 
diastolic blood pressure at 6 months were decreased more in the intervention than in the 
control group (low strength of evidence of benefit). 

Collaborative Care 
• Medication adherence: Among three trials evaluating collaborative care, none found 

improved medication adherence (low strength of evidence of no benefit). 

Education and Behavioral Support  
• Medication adherence: Among the five trials that evaluated education and behavioral 

support, two found significantly improved medication adherence; however, the trials used 
variable measures to assess medication adherence and some outcomes were imprecise 
(low strength of evidence of benefit). 

• Morbidity: In one of the two trials with improved medication adherence, systolic and 
diastolic blood pressures did not differ between groups at 6 months (insufficient 
evidence). 

Education (Face-to-Face With Pharmacist) 
• Medication adherence: Among the three trials that evaluated education delivered face-to-

face by a pharmacist, two found improved medication adherence; however, the trials used 
variable measures to assess medication adherence and had some imprecise outcomes (low 
strength of evidence of benefit). One trial evaluated medication persistence and found no 
difference between groups (insufficient evidence). 
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• Morbidity: Both trials with improved medication adherence found improvements in mean 
systolic blood pressure in the intervention arm compared with the control arm (moderate 
strength of evidence of benefit). No significant differences in mean diastolic blood 
pressure were identified between groups in either trial (insufficient).  

• Quality of life: One trial reported quality-of-life outcomes, which did not differ between 
groups for sexual dysfunction, dizziness, or headaches (insufficient evidence).  

• Patient satisfaction: One trial reported patient satisfaction outcomes from survey 
questions related to medications. The intervention group had better satisfaction scores 
than the control group for four of five questions (low strength of evidence of benefit). 

• Health care utilization: One trial found no difference between groups for ED visits 
(insufficient evidence). Hospitalizations and contacts with various health care providers 
(physicians, nurses and nurse practitioners, physician assistants) were significantly lower 
in the intervention group than the control group (low strength of evidence of benefit). 

Education With Social Support 
• Medication adherence: The one trial that evaluated education with social support reported 

no difference in medication adherence between groups (insufficient evidence). 

Risk Communication 
• Medication adherence: The one trial that evaluated risk communication reported no 

difference in medication adherence between groups (insufficient evidence). 

Detailed Synthesis for Blister Packaging of Medications for 
Hypertension  

Medication Adherence 
The intervention of blister packaging of medications improved both adherence and 

persistence in the intervention compared with the control group (using pharmacy refill data) 
(Table 17).100 This trial found both a significantly higher percentage of patients who had 
prescriptions refilled on time and a higher MPR (medications received: medications prescribed) 
over 12 months in the intervention arm (Table 18). We graded the strength of evidence of benefit 
for persistence and adherence as low. 

Other Outcomes 
This trial reported one significant finding:100 the proportion of patients with reduced diastolic 

blood pressure at 12 months was higher in the intervention than the control group (48.0% vs. 
18.2%, p=0.031 (insufficient evidence of benefit) (Table 18). It found no significant differences 
for absolute systolic or diastolic blood pressures at 6 or 12 months, proportion of patients with 
reduced systolic blood pressure at 6 or 12 months, or proportion with reduced diastolic blood 
pressure at 6 months (all insufficient evidence). It reported the occurrence of angina, myocardial 
infarction, and stroke, none of which differed between the groups (insufficient evidence); it 
found no difference in ED visits and hospitalizations between at 6 and 12 months (insufficient 
evidence). 
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Table 17. Hypertension: detailed medication adherence outcomes 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Blister 
packaging 

Schneider 
et al., 
2008100 
 
G1: 47 
G2: 38 
 

Adults >65 
with HTN 
 
Primary care 
clinic  

G1: Blister packaging of 
lisinopril  
G2: No blister 
packaging of lisinopril  
 

Monthly 
blister 
packs for 
12 months 

Percentage 
refilling 
medications on 
time (+/- 5 days 
of refill date)  
(0 to 100%) 

Pharmacy 
refill data 

NR 12 months:  
Mean (SD) 
G1: 80.4% (21.2) 
G2: 66.1% (28.0) 
95% CI, NR 
p: 0.012  

 NR 

Medication 
possession ratio  
(0 to 100%) 

Pharmacy 
refill data 

NR 12 months:  
Mean (SD) 
G1: 0.93 (11.4) 
G2: 0.87 (14.2) 
95% CI,  
p: 0.039 

NR 

Case 
manage-
ment 

Bogner et 
al. 2007101 
 
G1: 32 
G2: 32 

Adults >50 
with 
depression 
and HTN 
 
Primary care 
clinic  

G1: Integrated care of 
depression and 
hypertension with care 
manager 
G2: Usual care 

Three 
face-to-
face + two 
calls over  
4 weeks 

Number of 
patients with 
>80% adherence 
to hypertension 
medications  
(0 to 100%) 

MEMS NR 6 weeks:  
G1: 25 (78.1%) 
G2: 10 (31.3%) 
p<0.001 
95% CI, NR  

NR 

Rudd et 
al., 2004102 
 
G1: NR 
G2: NR 

Adults with 
HTN 
 
Primary care 
clinic 

G1: Nurse management 
by phone, HTN 
medication adjustment 
guided by home BPs 
G2: Not described 

Five calls 
over 4 
months 

Adherence to 
daily medications 
(0 to 100%) 

MEMS NR 6 months: 
Mean (SD) 
G1: 80.5% (23.0) 
G2: 69.2% (31.1) 
95% CI, NR 
p=0.03 

NR 

Wakefield 
et al., 
2011103 
 
G1: NR 
G2: NR 
G3: NR 

Adults with 
diabetes 
mellitus and 
HTN 
 
Primary care 
clinic at VA 
medical 
center 

G1: High-intensity: use 
of home telehealth 
device for blood 
pressure and glucose 
as well as education 
with nurse case 
management. 
G2: Low –intensity: 
Similar to G1 
intervention with lower 
intensity of educational 
content.  
G3: Usual care 

6 months, 
daily 
entries for 
BP and 
glucose 

Morisky scale Self-report NR 6 months: 
G1: NR 
G2: NR 
G3: NR 
p: Per text no 
significant 
difference 
between groups; 
all groups 
improved from 
baseline; NR if 
statistically 
significant 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collab-
orative care 

Carter et 
al., 2009104 
 
G1: 192 
G2: 210 
 
 

Adults >21 
with HTN 
 
Family 
medicine 
residency 
programs 

G1: Collaborative model 
between pharmacists 
and physicians  
G2: No collaboration 
with pharmacists 

Baseline 
visit+ 
telephone 
calls over 6 
months 

Percentage with 
low adherence 
on Morisky scale 
(0 to 100%) 
 

Self-report Baseline Mean 
(SD) 
G1:17.3% (27.5) 
G2: 18.7% (22.0) 
95% CI, NR 
 

6 months: 
Mean (SD) 
G1: 14.6% (25.4) 
G2: 14.7% (20.9) 
95% CI, NR 
Within-group 
change from 
baseline to 6 
months: 
G1: -2.7% 
p=0.979  
G2: -4% 
p=0.602 

NR 

Hunt et al., 
2008105 
 
G1: 142 
G2: 130 
 

Adults with 
HTN 
 
Primary care 
clinics 

G1: Collaborative 
primary care-pharmacist 
HTN management.  
G2: Usual care 

Between 
one to four 
face-to-
face visits 
over 12 
months 

Percentage with 
high adherence 
on Morisky scale 
(0 to 100%) 
  

Self-report 
 
 

Baseline 
G1: 61% 
G2: NR 

12 months: 
G1: 67%  
G2: 69%  
95% CI, NR 
p: 0.771 
Within-group 
change from 
baseline to 12 
months:  
G1: +6% 
p=0.08  
G2: NR 
p NR 

NR 

Lin et al., 
200689 
 
Baseline: 
G1: 54  
G2: 65 
12 mos: 
G1: 59 
G2: 52 
 
 

Adults with 
diabetes 
mellitus and 
depression 
 
Primary care 
clinics 

G1: Collaborative care 
for depression using 
either medications or 
problem-solving 
treatment 
G2: Advised to consult 
PCP for depression 
treatment 

16 phone 
or face-to-
face visits 
over 12 
months 

Percentage of 
days 
nonadherent to 
ACE inhibitor 
(0 to 100%) 
 
 
 
Adjusted 
difference in  

Pharmacy 
refill data 
 
 
 
 
 
 
Pharmacy 
refill data 

Baseline 
Mean (SD) 
G1: 27.4% (27.1) 
G2: 29.7% (29.3) 
95% CI, NR 
p: NS 

12 months: 
Mean (SD) 
G1: 24.2% 
(22.7%) 
G2: 18.9% 
(17.4%) 
95% CI, NR 
p: NS 
12 months: 
 (%)=-2.5% 
95% CI, -8.69 to 
3.70 
p: NS 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collab-
orative care 
(continued) 

Baseline: 
G1: 54  
G2: 65 
12 mos: 
G1: 59 
G2: 52 

   percentage of 
days 
nonadherent to 
ACE inhibitor 
comparing G1 
and G2 

    

Education 
and 
behavioral 
support 
 

Bosworth 
et al., 
2008106,107 
 
G1: 319 
G2: 317 
 

Adults with 
HTN 
 
Primary care 
clinics 

G1: Nurse delivered 
behavioral and 
educational intervention 
by phone  
G2: No telephone 
contact, usual care 

12 calls 
every 2 
months 
over 24 
months 
planned 

Percentage with 
high adherence 
on Morisky scale 
(0 to 100%) 
 

Self-report Baseline 
G1: 63% 
G2: 67% 
95% CI, NR 
p: NR 

6 months: 
G1: 72% 
G2: 68% 
95% CI, NR 
p: NR 
Within-group 
change from 
baseline to 6 
months: 
G1: + 9%  
G2: + 1%  
95% CI, NR 
p: NR 

NR 

Bosworth 
et al., 
2005108 
 
G1: NR 
G2: NR 

Adults with 
HTN 
 
Primary care 
clinics at VA 
medical 
center 

G1: Nurse delivered 
behavioral and 
educational intervention 
by phone 
G2: No nurse telephone 
contact, usual care  

12 calls 
every 2 
months 
over 24 
months 
planned 

Difference in 
change of 
percentage with 
high adherence 
on Morisky scale  
(0 to 100%) 

Self-report NR Change from 
baseline to 6 
months: 
0.74% 
95% CI: -6.2 to 
7.6 
p: NR 

NR 

Friedman 
et al., 
1996109 
 
G1: 133 
G2: 134 
 

Adults > 60 
on 
medication 
for HTN 
 
Community-
based 

G1: An interactive 
computer-based 
telecommunications 
system (TLC) that 
conversed with patients 
in homes 
G2: Regular medical 
care (not described) 

24 TLC 
calls over  
6 months 

Change in 
percentage of 
pills taken vs. 
prescribed 

Pill count NR Change from 
baseline to 6 
months: 
Unadjusted: 
G1: +2.4%  
G2: +0.4%  
p=0.29 
Adjusted:  
G1: +17.7%  
G2: +11.7% 
p=0.03 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

Johnson et 
al., 2006110 
 
G1: NR 
G2: NR 

Adults 18-80 
on 
medication 
for HTN 
 
HMO 
members 

G1: Mailed 
individualized computer-
generated intervention 
and manual for HTN 
medication adherence.  
G2: Not described 

Three 
mailings 
over 6 
months 

5-item 
adherence 
behavioral 
survey  
(0-5, lower score 
indicates better 
adherence) 
 

Self-report Baseline: 
G1: NR 
G2: NR 
95% CI, NR 
p>0.05 

6 months: 
G1: NR 
G2: NR 
95% CI, NR 
p>0.05 

12 months: 
G1: NR 
G2: NR 
95% CI, NR 
p<0.01 
18 months: 
G1: NR 
G2: NR 
95% CI, NR 
p<0.001 

Powell et 
al., 199597 
 
Overall 
G1: 1,993 
G2: 2,253 
 
Benazepril 
G1: 175 
G2: 243 
 
Metoprolol 
G1: 830  
G2: 898 
 
 

Adults on 
benazepril, 
metoprolol, 
simvastatin or 
transdermal 
estrogen 
 
HMO 
members 

G1: Mailed educational 
videotapes to improve 
adherence  
G2: Did not receive 
mailed videotapes 

One 
mailed 
video 

Medication 
possession ratio 
 

Pharmacy 
refill data 

NR 9 months: 
Overall 
Mean (SD) 
G1:0.70(0.23) 
G2:0.70(0.28) 
95% CI, NR 
p: NR 
On benazepril 
Mean (SD) 
G1:0.71(0.25) 
G2:0.72(0.26) 
95% CI, NR 
p: NR 
On metoprolol 
Mean (SD) 
G1:0.74(0.27) 
G2:0.73(0.28) 
95% CI, NR 
p: NR 

NR 

Percentage with 
>80% adherence 
by MPR 
 

Pharmacy 
refill data 

NR 9 months: 
Overall: N (%) 
G1:917 (46%) 
G2:998 (44%) 
95% CI, NR 
p: NR 
On benazepril 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
and 
behavioral 
support 
(continued) 

       N (%) 
G1: 78 (45%) 
G2: 104 (44%) 
95% CI, NR 
p: NR 
On metoprolol 
N (%) 
G1:438 (53%) 
G2:466 (52%) 
95% CI, NR 
p: NR 

 

Education 
(face-to-
face, 
pharmacist) 

Lee et al., 
200678 
 
G1: 83 
G2: 76 

Adults >65 
taking >4 
daily 
medications 
 
Pharmacy at 
U.S. military 
medical 
center 

G1: Continuation of 
intervention: face-to-
face educational 
pharmacist visits and 
blister packaging of 
medications 
G2: Discontinuation of 
intervention, 
medications provided in 
bottles  

Seven 
face-to-
face visits 
over 12 
months 

Percentage of 
pills taken vs. 
prescribed 
 

Pill count NR 6 months: 
Mean (SD) 
G1: 95.5% (7.7) 
G2: 69.1% (16.4) 
95% CI, NR 
p<0.00 

NR 

Percentage with 
>80% adherence 

Pill count NR 6 months: 
G1: 97.4% 
G2: 21.7% 
95% CI, NR 
p<0.001 

NR 

Solomon 
et al., 
1998111,112 
 
G1: 62 
G2: 70 
 

Adults with 
HTN (on 
dihydro-
pyridine or 
dihydro-
pyridine + 
diuretic 
therapy) 
 
Pharmacy at 
VA medical 
centers, 
university 
hospital 

G1: Five face-to-face 
educational pharmacist 
visits  
G2: Two pharmacist 
visits with only usual 
care provided 

Five face-
to-face 
visits over 
6 months 

Adherence on 
Morisky scale (0 
to 4, lower score 
indicates better 
adherence) 
 
 

Self-report Baseline: 
Mean (SD) 
G1: 0.63 (0.111) 
G2: 0.60 (0.087) 
95% CI, NR 
p: 0.75 

4 to 6 months: 
Mean (SD) 
G1: 0.23 (0.054) 
G2: 0.61 (0.094) 
95% CI, NR 
p: 0.007 
Within-group 
change from 
baseline to 4 to 6 
months: 
G1: -0.4  
95% CI, NR 
p<0.05 
G2: +0.01  
95% CI, NR 
p: NR 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
(face-to-
face, 
pharmacist) 
(continued) 

Vivian et 
al., 2002113 
 
G1: 26 
G2: 27 
 

Adults >18 on 
medication 
for HTN 
 
Pharmacy at 
VA medical 
center 

G1: Face-to-face 
pharmacist visits for 
management of HTN 
medication, education 
and counseling 
G2: Usual care, no face-
to-face pharmacist visits 

Six face-to-
face visits 
over 6 
months 

Percentage that 
forget to take 
medications >1 
time/week, 
survey  
(0 to 100%) 

Self-report NR 6 months: 
G1: 68% 
G2: 48% 
95% CI, NR 
p: 0.252 

NR 

Percentage that 
stop medications 
when feeling 
better >1 
time/week, 
survey 
(0 to 100%) 

Self-report 
 

NR 6 months: 
G1: 32% 
G2: 20% 
95% CI, NR 
p: 0.520 
 

NR 

Percentage that 
stop medications 
when they think 
it is making them 
feel worse , >1 
time/week 
survey 
(0 to 100%) 

Self-report NR 6 months: 
G1: 40% 
G2: 20% 
95% CI, NR 
p: 0.217 
 

NR 

Percentage that 
take more 
medication than 
prescribed when 
it does not seem 
to be working >1 
time/week 
survey 
(0 to 100%) 

Self-report 
 

NR 6 months: 
G1: 8% 
G2: 8% 
95% CI, NR 
p: 1.00 
 

NR 

Percentage that 
forgot to take 
medications 
when away from 
home overnight, 
>2 time/week 
survey 
(0 to 100%) 

Self-report 
 

NR 6 months: 
G1: 15% 
G2: 10% 
95% CI, NR 
p: 1.00 

NR 
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Table 17. Hypertension: detailed medication adherence outcomes (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
(face-to-
face, 
pharmacist) 
(continued) 

Vivian et 
al., 2002113 
(continued) 
 

   Percentage that 
received refills 
for HTN meds 
within 2 weeks of 
scheduled refill 
date 

Pharmacy 
refill data 

NR 6 months: 
G1: 85% 
G2: 93% 
95% CI, NR 
p>0.42 

NR 

  Adults >21 
with diabetes 
mellitus and 
HTN 
 
Primary care 
clinics 

G1: Nurse-delivered 
face-to-face educational 
session in presence of 
patient's social support 
person; educational 
mailings  
G2: Same as G1 
intervention 
G3: Same as G1 with 
exception of not 
involving patient’s social 
support person for face-
to-face education  

One face-
to-face  
visit 

Adherence level, 
Morisky scale 
(low, medium, 
high) 

Self-report Baseline: 
High (%):  
G1: 50.0 
G2: 29.8 
G3: 41.8 
Medium (%):  
G1: 42.0 
G2: 63.2 
G3: 49.5 
Low (%):  
G1: 8.0 
G2: 7.0 
G3: 8.8 
95% CI, NR 
p (G1 vs. G2 vs. 
G3): 0.1584 
p (G1+G2 vs. 
G3): 0.4358 

12 months: 
High (%):  
G1: NR 
G2: NR 
G3: NR 
Medium (%):  
G1: NR 
G2: NR 
G3: NR 
Low (%):  
G1: NR 
G2: NR 
G3: NR 
95% CI, NR 
p: NS 

NR 

  Adults > 55 
with HTN 
 
 
 
Primary care 
clinic at VA 
medical 
center 

G1: Personalized risk 
communication about 
CHD and stroke. 
G2: Nonpersonalized 
educational materials 
about CHD and stroke 

One face-
to-face  
visit 

High adherence 
on Morisky scale 

Self-report Baseline: 
G1: 50% 
G2: 51% 
95% CI, NR 
p: NR 
 

3 months: 
G1: 46% 
G2: 49% 
95% CI, NR 
p=0.55 

NR 

Abbreviations: ACE = angiotensin-converting enzyme; BP =blood pressure; CI = confidence interval; CHD = coronary heart disease; G = group; HMO = health maintenance 
organization; HTN = hypertension; MEMS = medication event monitoring system; MPR = medication possession ratio; N = number; NR = not reported; NS = not significant; 
PCP = primary care practitioner; rxs = prescriptions; SD = standard deviation; TLC = telephone-linked computer; VA = Department of Veterans Affairs. 
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Table 18. Hypertension: strength of evidence for blister packaging of medication intervention 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
blister  
packaging vs. 
usual care  

1; 93 (85) Medication 
adherence 

RCT 
Low 

Unknown 
 

Direct Precise MPR: Stat sig 6 
percentage points 
difference between 
groups,  
Low 

1; 93 (85) Medication 
persistence 

RCT 
Low 

Unknown 
 

Direct Precise Percentage of patients 
who had prescriptions 
refilled on time: stat sig 
14.3 percentage points 
difference between 
groups,  
Low 

1; 93 (85) Morbidity: 
SBP + DBP 

RCT 
Low 

Unknown 
 

Direct Imprecise No stat sig difference in 
change in SBP or DBP or 
in percentage of patients 
with reduced SBP 
29.8 percentage points 
difference in patients with 
reduced DBP at 12 
months in G1 than G2, 
stat sig 
Insufficient 

1; 93 (85) Morbidity: 
Angina, MI, 
or stroke  

RCT 
Low 

Unknown 
 

Direct Imprecise No stat sig difference 
between groups for 
angina, MI, or stroke 
Insufficient 

1; 93 (85) Health care 
utilization: 
ED visits + 
hospitaliza-
tions 

RCT 
Low 

Unknown 
 

Direct Imprecise No stat sig difference 
between groups for 
either outcome 
Insufficient 

Abbreviations: DBP = diastolic blood pressure; ED = emergency department; G = group; MI = myocardial infarction; MPR = 
medication possession ratio; RCT = randomized controlled trial; SBP = systolic blood pressure; stat sig = statistically significant 

Detailed Synthesis for Case Management for Hypertension 

Medication Adherence 
Among the three trials with interventions involving case management, two found evidence 

for improved medication adherence (Table 17).101-103 Both trials with adherence improvements 
used MEMS caps to measure adherence. In one in patients with depression and hypertension, the 
number of with >80% adherence to hypertension medications was higher in the intervention than 
control group at 6 weeks.101 In the other trial involving nurse case management for hypertension, 
the mean adherence to taking daily medications was higher in the intervention than the control 
group at 6 months.102 In the trial that did not find improved adherence, Morisky scale scores did 
not differ between groups at 6 months, although improved Morisky scores were noted in all 
groups.103 We graded strength of evidence as low for adherence benefit (Table 19). 
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Other Outcomes  
Both trials found improvements in systolic and diastolic blood pressure outcomes in the 

intervention group compared with the control group. In one trial, the mean systolic blood 
pressure was approximately 14 mm Hg lower in the intervention arm than the control arm at 6 
weeks (127.3 mm Hg vs. 141.3 mm Hg, p=0.003); in addition, the mean diastolic blood pressure 
was approximately 9.2 mm Hg lower in the intervention arm than in the control arm at 6 weeks 
(75.8 mm Hg vs. 85.0 mm Hg, p=0.002).101 In the other trial, systolic blood pressure decreased 
from baseline to 6 months by approximately 8.5 mm Hg more in the intervention arm than in the 
control arm (-14.2 mm Hg vs. -5.7 mm Hg, p<0.01); diastolic blood pressure decreased from 
baseline to 6 months by approximately 3.1 mm Hg more in the intervention arm than in the 
control arm (-6.5 mm Hg vs. -3.4 mm Hg, p<0.05).102 We graded the strength of evidence as low 
for blood pressure benefit (Table 19). 

Table 19. Hypertension: strength of evidence for case management interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
case 
management 
vs. usual care  

3; 516 (64 
+ NR in 2 
trials) 

Medication 
adherence 

RCT 
Medium 

Consistent 
 

Direct Precise Two of three RCTs with 
stat sig difference in 
adherence: 
(1) MEMS >80% 
adherence: 46.8 
percentage points more 
in G1 than G2 
(2) MEMS adherence, 
mean: 11.3 percentage 
points higher in G1 than 
G2 
Low 

2; 214 (64 
+ NR in 1 
trial) 

Morbidity: 
SBP + DBP 

RCT 
Medium 

Consistent 
 

Direct Precise Two RCTs with stat sig 
difference in SBP 
between G1 and G2 :  
(1) - 14 mm Hg 
difference 
(2) - 8.5 mm Hg 
difference 
Low 
Two RCTs with stat sig 
difference in DBP 
between G1 and G2 :  
(1) - 9.2 mm Hg 
difference 
(2) -3.1 mm Hg 
difference 
Low 

Abbreviations: DBP = diastolic blood pressure; G = group; MEMS = medication event monitoring system; NR = not reported; 
pts = patients; RCT = randomized controlled trial; SBP = systolic blood pressure; stat sig = statistically significant. 

Detailed Synthesis for Collaborative Care for Hypertension 

Medication Adherence 
Of the three trials that evaluated collaborative care interventions, none found improvements 

in medication adherence for hypertension medications (Table 17).89,104,105 One trial found no 
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difference in Morisky scores between groups at 6 months;104 another found no difference in 
Morisky scores at 12 months;105 and a third found no difference between groups either in the 
percentage of days nonadherent to ACE inhibitors or in the adjusted difference in percentage of 
nonadherent days to ACE inhibitors between groups at 12 months.89 We graded strength of 
evidence as low for no benefit from collaborative care (Table 20). 

Table 20. Hypertension: strength of evidence for collaborative care interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
collaborative 
care vs. usual 
care 

3; 1194 
(785) 

Medication 
adherence 

RCT 
Medium 

Consistent 
 

Direct Imprecise No stat sig differences 
between groups 
 
Low  

Abbreviations: RCT = randomized controlled trial; stat sig = statistically significant. 

Detailed Synthesis for Education and Behavioral Support for 
Hypertension 

Medication Adherence 
Of the five trials that evaluated education and behavioral support delivered by telephone, 

mail, and/or video,97,106-110 two trials used self-reported Morisky scales,106-108 one used pill 
counts109, one used both a self-reported behavioral measure of nonadherence and a stage-of-
change assessment for medication adherence,110 and one used MPRs from pharmacy refill data.97 
Two trials found improved adherence outcomes in the intervention arm compared with the 
control arm (Table 17).109,110 In one trial, groups did not differ in an unadjusted model evaluating 
the change in proportion of medications (pill counts) taken from baseline to 6 months but did 
differ significantly after adjustments for age, sex, baseline medication adherence, and baseline 
adherence by treatment group.109 In the other trial, adherence improved significantly as assessed 
by both a behavioral measure of nonadherence and a stage-of-change assessment for medication 
adherence at 12 and 18 months (but not at 6 months) in the intervention arm compared with the 
control arm.110 Among the three trials that did not find improved adherence outcomes, two found 
no difference between groups for the proportion reporting high adherence on Morisky scales at 6 
months.106-108 The third trial did not find improved MPRs in the intervention group compared 
with the control group either among the overall trial population or among those with a 
prescription for benazepril or metoprolol.97  

Given the variable findings for medication adherence, measure variability, and outcome 
imprecision, we graded the strength of evidence as low for benefit of these types of interventions 
(Table 21).  

Other Outcomes 
Of the two trials that identified improved medication adherence, one reported additional 

blood pressure measures but did not find any significant differences between intervention and 
control groups for change in systolic blood pressure (11 mm Hg vs. 10.6 mm Hg, p=0.85) or 
diastolic blood pressure (5.4 mm Hg vs. 3.3 mm Hg, p=0.09) from baseline to 6 months 
(insufficient evidence) (Table 21).109 
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Table 21. Hypertension: strength of evidence for education and behavioral support (phone, mail, 
and/or video) interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
education and 
behavioral 
support vs. 
usual care 

5; 6996 
(5149 + NR 
in 2 trials) 

Medication 
adherence, 
overall (all 
measures) 

RCT 
Medium 

Consistent 
 

Direct Imprecise Multiple variable 
outcomes  
Two RCTs with stat sig 
difference in adherence:  
(1) 6 percentage points 
more change in % pills 
taken in G1 than G2 from 
baseline to 6 months 
(2) More in G1 than G2 
reporting adherence at 
12 and 18 months, no 
numbers reported 
Low  

1; 299 
(267) 

SBP RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference 
between groups in 
change from baseline to 
6 months  
Insufficient 

1; 299 
(267) 

DBP RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference 
between groups in 
change from baseline to 
6 months  
Insufficient 

Abbreviations: DBP = diastolic blood pressure; G = group; NR = not reported; RCT = randomized controlled trial; 
SBP = systolic blood pressure; stat sig = statistically significant. 

Detailed Synthesis for Education for Hypertension 

Medication Adherence 
In the three trials of educational interventions that included face-to-face pharmacist 

visits,78,111-113 two found significantly improved medication adherence (Table 17).78,111,112 One 
trial (using pill counts) found that the percentage of pills taken versus prescribed and the 
proportion of participants with >80% adherence were both higher in the intervention than the 
control arm over 6 months.78 The other trial (Morisky scores) found significantly higher scores in 
the intervention arm than the control arm at the followup visit between 4 and 6 months;111,112 
within-group Morisky score improvements were noted in the intervention arm from baseline to 
followup.111,112 The trial that used self-reported survey questions to assess medication adherence 
and pharmacy refill data to assess medication persistence did not find improved medication 
adherence over 6 months.113 Given the variable findings for improved adherence, measure 
variability, and outcome imprecision, we graded the strength of evidence as low for benefit 
(Table 22). 
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Table 22. Hypertension: strength of evidence for education (face-to-face with pharmacist) 
interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
education 
(face-to-face 
with 
pharmacist) 
discontinua-
tion of or less 
intense 
intervention  

3; 348 (344) Medication 
adherence 

RCT 
Medium 

Consistent 
 

Direct Imprecise Variable outcomes, some 
stat sig differences 
favoring intervention 
Low 

1; 56 (53) Medication 
persistence 

RCT 
Medium 

Unknown 
 

Direct Imprecise No difference between 
groups refilling meds on 
time  
Insufficient 

2; 292 (268) SBP RCT 
Medium 

Consistent 
 

Direct Precise -6.4 or -8.9 mm Hg mean 
SBP difference (stat sig 
G1 vs. G2) in two studies 
Moderate 

2; 292 (268) DBP RCT 
Medium 

Consistent Direct Imprecise -1.1 or -4.4 mm Hg mean 
DBP difference (G1 vs. 
G2) in two trials 

Insufficient 
1, 133 (NR) Quality of 

life 
RCT  
Medium 

Unknown Indirect Imprecise No statistically significant 
differences for sexual 
dysfunction, dizziness 
and headaches 

Insufficient 
1; 133 (130) Patient 

satisfaction 
RCT  
Medium 

Unknown Indirect Precise Stat sig improvement in 
four of five questions 

Low 
1; 133 (124) Health care 

utilization: 
hospital 
visits 

RCT 
Medium 

Unknown Direct Precise 0.08 fewer hospital visits 
in intervention group 

Low 
 

1; 133 (124) Health care 
utilization: 
contacts 
with other 
health care 
providers 

RCT 
Medium 

Unknown Direct Precise 0.41 fewer visits in 
intervention group 

Low  
 

1; 133 (124) Health care 
utilization: 
ER visits 

RCT 
Medium 

Unknown Direct Imprecise Insufficient 
 

Abbreviations: DBP = diastolic blood pressure; ER = emergency room; G = group; Hosp = hospital; mm Hg = millimeter 
mercury; RCT = randomized controlled trial; SBP = systolic blood pressure; stat sig = statistically significant; vs. = versus.  

Other Outcomes 
Both trials that reported improved medication adherence reported various blood pressure 

measures.78,111,112 Both found improvements in mean systolic blood pressure. In one trial, the 
mean systolic blood pressure at 14-month followup was 124.4 mm Hg in the intervention group 
and 133.3 mm Hg in the control group (p=0.005), with an approximate difference between 
groups of 8.9 mm Hg.78 The difference in systolic blood pressure between baseline (i.e., after 2-
month run-in) and at 14-month followup in this trial was -6.9 mm Hg in the intervention group 
and -1.0 mm Hg in the control group (p=0.04). In the second trial, the mean systolic blood 
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pressure measured at between 4 and 6 months was 138.5 mm Hg in the intervention group and 
144.9 mm Hg in the control group (p=0.044), with an approximate difference between groups of 
6.4 mm Hg.111,112 Mean systolic blood pressure declined significantly in the intervention group 
between baseline and 4- to 6-month followup by approximately 8.2 mm Hg (146.7 mm Hg to 
138.5 mm Hg, p<0.01). The decline in mean systolic blood pressure from baseline to the same 
followup points was not significant in the control group (146.2 mm Hg to 144.9, p not reported). 
The magnitude of effect was consistent for systolic blood pressure between the two trials and 
outcomes were precise, so we graded the strength of evidence as moderate for benefit on this 
outcome (Table 22).  

By contrast, in these two trials, diastolic blood pressures did not drop significantly for either 
group and were not significantly different between groups at followup, although this measure 
would be anticipated to change less than systolic blood pressure in response to treatment. 
Because the magnitude of effect was not significant and outcomes were imprecise, we graded the 
strength of evidence as insufficient for this outcome. 

Quality of life was evaluated in one pharmacist intervention trial.111,112 Quality-of-life items 
included problems with sexual functioning, feeling dizzy upon standing up, and having 
headaches more than usual, none of which differed significantly between groups at followup 
(between 4 and 6 months).111,112 Of note, the proportion of intervention patients reporting 
problems with sexual functioning during the prior 4 weeks changed significantly from baseline 
to followup at between 4 and 6 months (34.0% at baseline and 2.5% at followup, p=0.003).  

Patient satisfaction reported in one trial111,112 consisted of answers to individual questions 
from a pharmaceutical care questionnaire.15,17 We abstracted data for only five items that directly 
applied to a patient’s experience with medications for the disease for which medications had 
been prescribed. Questions were rated on a Likert scale (1 strongly agree; 5 strongly disagree). 
The intervention group scored significantly favorably compared with the control group in four 
questions in which they were asked about feeling secure about taking medications (1.39 vs. 1.69, 
p=0.004) , understanding their illness (1.45 vs. 1.84, p=0.002), feeling that the pharmacist gave 
complete explanations about their medication (1.48 vs. 1.82, p=0.006), and feeling that the 
pharmacist should give more complete explanations about medications (4.16 vs. 3.81, 
p=0.042).15,17 We graded strength of evidence as low for evidence of benefit (Table 22). 

Health care utilization measures were self-reported in one pharmacist education trial.111,112 
Significantly fewer hospitalizations and fewer contacts with health care providers other than 
pharmacists occurred over 4 weeks in the intervention arm than the control arm; the groups did 
not differ in mean number of emergency room visits over 4 weeks. Of note, a one-tailed p value 
of <0.05 was considered a significant result in this trial. We graded the strength of evidence 
related to hospitalizations and contacts with health care providers other than pharmacists as low 
for evidence of benefit and evidence related to emergency room visits as insufficient because of 
imprecision (Table 22). 

Education With Social Support for Hypertension 

Medication Adherence 
The trial evaluating the effect of involving a patient’s support person in an educational 

session did not find improved adherence in the intervention groups as measured with the 
Morisky scale at 12 months (insufficient evidence) (Table 23).91  
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Table 23. Hypertension: strength of evidence for education with social support interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
education with 
social support 
vs. education 
without social 
support  

1; 199 
(199) 

Medication 
adherence 

RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig differences 
between groups at 12 
months 
Insufficient 

Abbreviations: RCT = randomized controlled trial; stat sig = statistically significant. 

Detailed Synthesis for Risk Communication for Hypertension 

Medication Adherence 
The trial evaluating the effect of risk communication about coronary heart disease and stroke 

to participants did not find improved adherence in the intervention groups as measured with the 
Morisky scale at 3 months (insufficient evidence) (Table 24).114  

Table 24. Hypertension: strength of evidence for risk communication 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hypertension 
risk 
communica-
tion vs. 
educational 
materials 

1; 89 (89) Medication 
adherence 

RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference 
between groups at 3 
months 
Insufficient 

Abbreviations: RCT = randomized controlled trial; stat sig = statistically significant. 

Key Question 1. Heart Failure: Medication Adherence Interventions 

Description of Included Studies 

Overview 
We identified four trials that evaluated interventions to improve medication adherence 

among patients with heart failure.115-118 We rated three as medium risk of bias115,117,118 and one as 
low risk of bias.116  

Population 
All trials were conducted in adults ranging from ages 18 and older118 to ages 70 and older;117 

participant ages ranged from a mean of 55 to 57 years of age118 to a median age of 80 years.117 
Between 20 percent to 26 percent118 and 66 percent to 68 percent116,117 of the trial populations 
were women. Black participants made up from 23 percent to 33 percent115 and 45 percent to 52 
percent116 of the trial populations in the two trials that reported this information. 
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Intervention 
The four trials tested diverse interventions all targeted at patients; three additionally targeted 

systems of care.116-118 One trial had two intervention arms and one control arm.115 In this trial, a 
research assistant made video calls via provided equipment to persons in one intervention arm 
and telephone calls to individuals in the other arm; all calls reminded participants to take their 
medications daily.115 Another trial evaluated a multicomponent pharmacist-led intervention that 
provided participants with face-to-face education, literacy-sensitive written materials, and 
labeling of medications with icons to promote adherence.116 The third trial examined a case 
management intervention with the following components: as inpatients, patients received nurse-
delivered education that focused on adherence, visits from a dietitian and social worker, and 
medication review by a geriatric cardiologist; following discharge, personnel from home care 
services visited patients at home and the trial nurse telephoned patients.117 The final trial 
evaluated an intervention in which patients were given access to their online medical record, an 
online educational guide for heart failure, and a messaging system to communicate with nursing 
staff.118 

Comparator 
Active arms were compared with usual care in all four trials. In the trial of video and 

telephone call reminders, the control group did not receive any calls.115 In the multicomponent 
pharmacist-led intervention, the control group had no contact with the intervention pharmacist 
beyond an initial visit to obtain medication history.116 In the case management trial, control 
participants received conventional care from their regular physician and standard hospital and 
discharge services.117 In the trial of access to online medical records, the control group had no 
access to online records; they received the same educational guide for heart failure as the 
intervention arm, but as a printed packet instead of an online document.118 

Outcomes 
None of the trials reported on persistence or initiation of medication. Measures of adherence 

included MEMS caps in two trials,115,116 self-reported measures in two trials (Morisky scale and 
adherence questionnaire),116,118 and pharmacy refill data116 or pill counts117 in one trial each. One 
trial used multiple measures of adherence (MEMS caps, pharmacy refill data, and self-reported 
adherence).116 

Three trials reported additional outcomes. Two trials reported quality-of-life measures: the 
Minnesota Living with Heart Failure (MLHF) and the SF-36 questionnaires in one trial,115 and 
the Chronic Heart Failure questionnaire in the other trial.116 One trial reported patient satisfaction 
outcomes using a self-reported validated questionnaire.116 All-cause emergency department (ED) 
visits were reported in one trial116,118 and all-cause hospitalizations in two.116-118 Among the two 
trials reporting all-cause hospitalizations, one reported both the number of patients hospitalized 
and total number of hospitalizations,117,118 and one additionally reported total hospitalization 
days.117 One trial reported multiple composite measures, including combined all-cause ED visits 
and hospitalizations, combined cardiovascular-related ED visits and hospitalizations, and 
combined heart-failure-related ED visits and hospitalizations.116 One trial evaluated costs 
(inpatient, outpatient, and combined).116 
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Timing 
The shortest trial lasted 1 month117 and the longest 12 months.118 One trial reported 

adherence outcomes both during and at the conclusion of the intervention.118 The other three 
trials reported adherence outcomes at the conclusion of the intervention.115-117 Two trials 
additionally reported adherence outcomes after interventions had concluded: one at 2 weeks 
following an intervention,115 and one in 3 months following completion of an intervention.116  

ED visits and hospitalizations were reported for a 12-month period in the trial with a 9-month 
intervention followed by a 3-month postintervention evaluation period.116 In a trial with a 30-day 
intervention, ED visits and hospitalizations were reported for 90 days.117 The period of 
evaluation was unclear in the remaining trial that reported ED visits and hospitalizations.118  

The trial with costs and patient satisfaction outcomes reported these measures for 12 months; 
it reported quality of life at 6 and 12 months.116 

Setting 
One trial focused on a population recruited from an urban home health agency and 

ambulatory care clinic.115 Three trials focused on populations cared for in a university-affiliated 
system: one recruited patients from an academic primary care practice and an urban hospital;116 
one recruited patients admitted to a university teaching hospital with a heart failure 
exacerbation;117 and one recruited patients from a heart failure specialty clinic.118 

Interventions took place in diverse settings: patient homes,115 a pharmacy,116 both inpatient 
and outpatient settings,117 and within a heart failure specialty clinic.118 

Applicability 
Notable limitations to applicability included the following: a low participation rate (10 

percent) among those eligible in one trial;115 significant differences between participants versus 
those who declined to participate (lower income, less education, less access to home computers, 
and other differences among decliners) in another trial;118 and the high complexity of one 
intervention that involved at least four disciplines of health professionals and both inpatient and 
outpatient components.117 Each trial targeted different age groups. Participants were the youngest 
(mean age approximately 56 years) in the trial of Web-based access to medical records;118 
participants in the multicomponent pharmacist-led trial were somewhat older (mean age 
approximately 62 years);116 the other two trials were conducted in older age groups with a mean 
age of approximately 75 years in the trial of reminder video and telephone calls115 and a median 
age of 80 years in the case management trial.117 Thus, the final two trials would be more 
generalizable to elderly patients with heart failure. All trials were based primarily in nonrural 
settings, so would have limited generalizability for rural settings. 

Key Points 
• Three of four trials found evidence suggestive of improved medication adherence (Table 

25).  
• No trials produced evidence of sustained adherence improvements following the end of 

the interventions; no trial evaluated outcomes beyond 3 months after the intervention 
ended.  

• Because the components of the four interventions were so heterogeneous, we evaluated 
each separately for strength of evidence.  

• Health care utilization results were inconsistent across the trials.  
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Table 25. Heart failure: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Reminder 
video and 
telephone 
calls 

Fulmer et al., 
1999115 
N=60 

+ Adherence rate, 8 weeks 
 

= Quality of life at 10 weeks 
 

Multicom-
ponent 
pharmacist-
led 

Murray et al., 
2007116 
 

+ Adherence for taking and 
scheduling medications, 
during 9-month 
intervention 

= Adherence for taking and 
scheduling medications, 
during 3 months following 
intervention 

+ Medication possession 
ratio over 1 year 

= Self-report at 9 months 

= Quality of life at 6 months 
= Quality of life at 12 months 
= Patient satisfaction at 12 months 
+ Combined all-cause ED visits; 

hospitalizations over 12 months 
= All-cause hospitalization, combined 

cardiovascular ED visits and 
hospitalization; combined heart failure 
ED visits and hospitalizations over 12 
months 

= Outpatient health care costs; inpatient 
health care costs; combined outpatient 
and inpatient costs over 12 months 

Case 
management 

Rich et al., 
1996117 
N=156 

+ Percentage of pills taken 
correctly, proportion with 
>80% medication 
compliance, and 
proportion with >90% 
medication compliance 
over 30 days 

= Health care utilization (over 90 days): 
number of patients with all-cause 
readmissions; number of all-cause 
readmissions; days hospitalization from 
all-cause readmissions 

Access to 
medical 
records 

Ross et al., 
2004118 
N=107 

= Morisky scores at 6 and 
12 months 

NA 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference,  
(-) = statistically significant difference favoring comparison arm; ED = emergency department; N = number. 

Reminder Intervention (Video and Telephone Calls) 
• Medication adherence: One trial with limited followup reported improved medication 

adherence (low strength of evidence for benefit).  
• Quality of life: This trial found no evidence of significant differences between trial arms 

at followup on two measures of quality of life (insufficient evidence).  

Multicomponent, Pharmacist-Led Intervention 
• Medication adherence: Medication adherence was better in the intervention group than 

control group on objective measures (MEMS caps, pharmacy refill data), but not on a 
self-reported measure during the 9-month intervention (low strength of evidence of 
benefit at 9 months). This trial did not show evidence that the intervention effect was 
sustained in the 3 months after the intervention (at 12-month followup, loss of all 
significant differences between groups (insufficient evidence of longer benefit).  

• Quality of life: Disease-specific quality of life did not differ significantly between 
intervention and control groups at two time points (insufficient evidence). 

• Patient satisfaction: The intervention group had better patient satisfaction outcomes than 
the control group (low strength of evidence of benefit).  
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• Health care utilization: The trial demonstrated evidence of benefit for all-cause ED visits 
and combined all-cause ED and hospitalization (low strength of evidence); however, it 
provided no evidence of benefit for all other health care utilization measures, including 
all-cause hospitalizations, combined cardiovascular ED visits and hospitalizations, and 
combined heart failure-related ED visits and hospitalizations (insufficient evidence). 

• The trial demonstrated no benefit for inpatient costs, outpatient costs, and combined 
inpatient and outpatient costs (insufficient evidence).  

Case Management (Multisetting, Multidisciplinary Intervention) 
• Medication adherence: This relatively small trial demonstrated evidence of short-term 

(30-day) benefit (low strength of evidence).  
• Health care utilization: Groups did not differ on several measures of all-cause 

readmissions (number of patients with readmissions, number of readmissions, and days 
of hospitalization from readmissions) (insufficient evidence). 

Access to Medical Records 
• Medication adherence: This trial showed no differences between groups on Morisky 

scales at 6 and 12 months (insufficient evidence of benefit).  
• Other outcomes: Mortality, quality of life, patient satisfaction, all-cause hospitalizations, 

ED visits, and heart failure-related visits did not differ between groups (insufficient 
evidence). 

Detailed Synthesis for Video and Telephone Reminder Intervention for 
Heart Failure 

Medication Adherence 
The two intervention groups showed higher rates of medication adherence (84 percent and 74 

percent, MEMS caps measures) than the control group (57 percent) 2 weeks following an 
intervention (Table 26 and Table 27) (low strength of evidence of benefit).115 The control group 
decline in adherence from baseline (81 percent) to followup (57 percent) made up much of the 
difference between intervention and control groups (Table 26).  

Other Outcomes 
The Minnesota Living with Heart Failure (MLHF) questionnaire is a 21-item scale with each 

item scored 0 to 5 (a lower score indicates lower impact of heart failure treatment on quality of 
life). MLHF scores did not differ for intervention and control groups at 10 weeks but they 
improved significantly in all groups from baseline to 10 weeks (G1, video: 43.1 to 36.7 (-6.4); 
G2, phone: 54.4 to 32.9 (-21.5), G3 control: 46.4 to 32.9 (-13.5); p<0.001 for all within-group 
improvements (insufficient evidence, Table 27).115 Scores from the SF-36 questionnaire did not 
differ between groups at 10 weeks and did not change significantly in any group from baseline to 
followup (insufficient evidence, Table 27).115  
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Table 26. Heart failure: detailed medication outcomes 
Type of 
Interven-
tion 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Reminder 
calls 

Fulmer et 
al., 1999115 
 
G1: 17 
G2: 15 
G3: 18 

Adults >65 
with HF 
 
Urban 
Ambulatory  

G1: Daily video 
reminder  
G2: Daily phone 
reminder  
G3: No reminder calls 

Daily calls 
(Mon-Fri), 
6-week 
duration 

Compliance 
rates  
(0 to 100%,  
% of total pills 
taken) 

MEMS G1: 82% 
G2: 76% 

G3: 81% 

8 weeks:  

G1: 84% 
G2: 74% 
G3: 57%  
(p<0.04) 
95% CI, NR 
G1 + G2 vs. G3:  
F=4.08, p<0.05  
G1 vs. G2:p>0.05  

NR 

Multicom-
ponent 
pharma-
cist-led 

Murray et 
al., 2007116 
 
G1: 122 
G2: 192  
 
Morisky 
and MPR 
outcomes 
G1: NR 
G2: NR 
 

Adults >50 
with HF 
 
Pharmacy 

G1: Pharmacist-
delivered verbal and 
written instructions, 
medication labeling with 
icons  
G2: No contact with 
intervention pharmacist 
after initial medication 
history 

Number of 
face-to-
face visits 
not 
totaled, 9-
month 
duration 

Taking 
adherence: 
Percentage of 
prescribed 
doses taken (0 
to 100%, total 
percentage of 
pills taken)  
 

MEMS NR 9 months during 
intervention: 
Proportion  
(95% CI) 
G1: 78.8%  
(74.9 to 82.7) 
G2: 67.9%  
(63.8 to 72.1) 
Difference: 10.9%  
(5.0 to 16.7) 
p: NR 

3 months following 
intervention: 
Proportion  
(95% CI) 
G1: 70.6% (64.9 to 
76.2) 
G2: 66.7% (62.3 to 
70.9) 
Difference: 3.9%  
(-2.8 to 10.7) 
p: NR 

Scheduling 
adherence: 
Adherence to 
medication dose 
timing 
(0 to 100%, total 
percentage of 
pills taken within 
a similar time 
frame)  

MEMS NR 9 months during 
intervention: 
Proportion  
(95% CI) 
G1: 53.1%  
(49.1 to 57.1) 
G2: 47.2%  
(43.4 to 0.9) 
Difference: 5.9% 
(0.4 to 11.5) 
p: NR 

3 months following 
intervention: 
Proportion  
(95% CI) 
G1: 48.9%  
(43.7 to 54.1) 
G2: 48.6%  
(44.7 to 52.6) 
Difference: 0.3  
(-5.9 to 6.5) 
p: NR  
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Table 26. Heart failure: detailed medication outcomes (continued) 
Type of 
Interven-
tion 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Multicom-
ponent 
pharma-
cist-led 
(continued) 

    MPR  
(0 to 100%, 
prescriptions 
prescribed to 
prescriptions 
received) 

Pharmacy 
refill records 

NR 1 year: 
G1: 109.4% 
G2: 105.2% 
Difference: 4.2% 
95% CI, NR 
p=0.007 

NR 

Change in 
median of 
composite 
scores from 
Morisky and 
other validated 
questionnaire 
(range NR) 

Self-report NR Change in median 
score from baseline 
to 9 months: 
G1: 1.0 
G2: 0.8 
95% CI, NR  
p=0.48 

NA 

Case 
manage-
ment 

Rich et al., 
1996117 
 
G1: 80 
G2: 76 
 

Adults >70 
admitted with 
HF 
 
University 
teaching 
hospital 

G1: Multidisciplinary 
intervention (inpatient 
and outpatient): HF 
teaching, med review, 
home care visits and 
phone contact by nurse 
G2: Standard hospital 
services (teaching and 
med instructions) 

Visits not 
totaled, 
30-day 
duration 

Percentage of 
pills taken 
correctly for 
each current 
medication 
averaged 
(method #1)  

Pill count NR 30 days after 
discharge: 
G1: 87.9% (SD 
12.0) 
G2: 81.1% (SD 
17.2) 
95% CI, NR 
p=0.003 

NR 

Proportion with 
>80% 
medication 
compliance by 
method #1 

Pill count NR 30 days after 
discharge: 
G1: 85.0% 
G2: 69.7% 
95% CI, NR 
p=0.036 

NR 

Percentage of 
pills taken 
correctly for all 
current 
medications, 
pooled (method 
#2) 

Pill count NR 30 days after 
discharge: 
G1: 87.5% (SD 
12.6) 
G2: 80.9% (SD 
16.7) 
95% CI, NR 
p=0.003 

NR 
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Table 26. Heart failure: detailed medication outcomes (continued) 
Type of 
Interven-
tion 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
manage-
ment 
(continued) 

    Proportion with 
>80% 
medication 
compliance by 
method #2  

Pill count NR 30 days after 
discharge: 
G1: 82.5% 
G2: 66.2% 
95% CI, NR 
p=0.033 

NR 

Proportion with 
>90% 
medication 
compliance, 
unclear if 
method #1 or #2 
used 

Pill count NR 30 days after 
discharge: 
G1: 56.3% 
G2: 34.2% 
95% CI, NR 
p=0.032 

NR 

Access to 
medical 
records 

Ross et 
al., 2004118 
 
G1: NR 
G2: NR 
 

Adults >18 
with HF 
 
HF clinic 

G1: Access to online 
medical record, 
educational guide for 
HF, and messaging 
system with nursing 
staff. 
G2: No access to online 
medical record or 
messaging system; 
printed HF educational 
guide 

Visits not 
totaled, 12 
months 

Morisky score  
(0 to 4 points, 
higher score 
indicates better 
adherence) 

Self-report NR 6 months: 
G1: 3.5 mean 
G2: 3.4 mean 
Difference: 0.1 95% 
CI, -0.2 to 0.4 
p: NR 

12 months: 
G1: 3.6 mean 
G2: 3.4 mean 
Difference: 0.2 
95% CI, -0.1 to 0.6 
p=0.15 

Abbreviations: CI = confidence interval; F = F-statistic; G = group; HF = heart failure; MEMS = medication event monitoring system; MPR = medication possession ratio; NR = 
not reported; SD = standard deviation. 
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Table 27. Heart failure: strength of evidence for reminders delivered by video and telephone 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Heart failure: 
Video and  
telephone  
reminders vs. 
no reminder 
calls 

1; 60 (50) Medication 
adherence 

RCT 
Medium 

Unknown 
 

Indirect Precise Difference of 17 to 27 
percent comparing video 
and phone to control in 
MEMS adherence over 8 
weeks 
Low 

1; 60 (42) Quality of 
life 

RCT 
Medium 

Unknown 
 

Direct  Imprecise No statistically significant 
difference 
Insufficient 

Abbreviations: MEMS = medication event monitoring system; RCT = randomized controlled trial 

Detailed Synthesis for Multicomponent Pharmacist-Led Intervention 
for Heart Failure 

Medication Adherence 
In a multicomponent pharmacist-led intervention, MEMS caps adherence measures of 

“taking adherence” (percentage of prescribed medication doses taken based on physician's 
prescription) and “scheduling adherence” (taking medications within a similar time frame each 
day) were significantly better in the intervention group (78.8 percent taking and 53.1 percent 
scheduling adherence) than in the control group (67.9 percent taking and 47.2 percent scheduling 
adherence) at the end of a 9-month intervention (Table 26 and Table 28, low strength of evidence 
for benefit at 9 months).116 However, when the same outcomes were measured 3 months 
following completion of the intervention, differences between the intervention and control 
groups were no longer significant. The MPR (pharmacy refill data) was significantly higher in 
the intervention group (109.4 percent) than in the control group (105.2 percent) over 1 year 
(insufficient evidence).116 Self-reported adherence did not differ between intervention and 
control groups at 9 months (insufficient evidence, Table 28).116  

Other Outcomes 
Questionnaire-based Heart Failure quality-of-life data did not differ significantly between 

groups for changes from baseline to 6 or 12 months (insufficient evidence, Table 28).116 This 
trial reported patient satisfaction with pharmacy services with a 12-item validated instrument; 
improvement from baseline to 12 months was significant in the intervention group compared 
with the control group (score improvements of 1 vs. 0.7, p=0.02) (low strength of evidence for 
benefit).116 This trial found significantly fewer all-cause ED visits (incidence rate ratio [IRR] 
0.82, 95% CI, 0.70, 0.95) and combined all-cause ED visits and hospitalizations (IRR, 0.82, 95% 
CI, 0.72 to 0.93) over 12 months in the intervention group than in the control group (low strength 
of evidence for benefit on these measures).116 Intervention and control groups did not differ 
significantly for all-cause hospitalizations, combined cardiovascular-related ED visits and 
hospitalizations, or combined heart failure-related ED visits and hospitalizations over 12 months 
(insufficient evidence).116 Finally, outpatient health care costs, inpatient costs, and the sum of 
inpatient and outpatient costs did not differ significantly between intervention and control groups 
for the year (insufficient evidence).116  
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Table 28. Heart failure: strength of evidence for pharmacist-led multicomponent intervention 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Heart failure 
pharmacist- 
led  
intervention 
vs. usual 
care 

1; 314  
(314 for 
MEMS 
caps, 
NR for MPR 
or self-
report) 

Medication 
Adherence 

RCT 
Medium 

Unknown 
 

Direct Precise Stat sig difference in 
percentage points for taking 
medication (MEMS) at 9 
months: 10.9  
Stat sig difference in 
percentage points for 
adherence to timing 
(MEMS) at 9 months: 5.9 
Stat sig difference in 
percentage points for MPR 
over 12 months: 4.2 
No significant difference for 
self-report 
Low 

1; 314 (NR) Quality of 
life 

RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference  
 
Insufficient 

1; 314 (NR) Patient 
satisfaction 

RCT 
Medium 

Unknown 
  

Direct Precise Stat sig difference between 
groups of 0.3 on 12-point 
validated questionnaire  
Low 

1; 314 (314) Health 
care 
utilization: 
All-cause 
ED visits,  
hosp, and 
Combined 
ED visits 
and hosp 

RCT 
Medium 

Unknown 
  

Direct Precise for all-
cause ED visits 
and all-cause 
ED+hosp; 
Imprecise for all-
cause hosp 

Stat sig difference of 0.52 
mean all-cause ED visits 
and 0.69 mean all-cause 
ED+hosp between groups 
Low  
All-cause hosp: no stat sig 
difference  
Insufficient 
 

1; 314 (314) Health 
care 
utilization: 
CV- 
related 
and HF- 
related 
events 

RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference  
 
Insufficient 

1; 314 (314) Costs RCT 
Medium 

Unknown 
 

Direct Imprecise No stat sig difference  
 
Insufficient 

Abbreviations: CV = cardiovascular; ED = emergency department; HF = heart failure; hosp = hospitalization; MEMS = 
medication event monitoring system; MPR = medication possession ratio; NR = not reported; RCT = randomized controlled trial; 
stat sig = statistically significant. 

Detailed Synthesis for Case Management for Heart Failure  

Medication Adherence 
In the trial of a multidisciplinary, multisetting intervention, pill count measures were used to 

derive multiple measures of adherence, including the percentage of medications taken correctly 
(averaged by medication and pooled overall) and the proportion of participants with ≥80 percent 
adherence and ≥90 percent adherence (Table 26).117 All measures improved significantly in the 
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intervention group compared with the control group at 30-day followup (low strength of 
evidence of benefit) (Table 29).117  

Table 29. Heart failure: strength of evidence for case management  

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Heart failure 
case 
management: 
multidiscipli-
nary, 
multisetting 
intervention 
vs. usual care 

1; 156; (156) Medication 
adherence 

RCT 
Medium 

Unknown 
 

Direct Precise Stat sig difference in 
percentage points for 
med adherence between 
groups: 6.6 to 6.8 
(range), pill count over 30 
days 
Stat sig difference in 
percentage points for 
proportion with >80% 
adherence between 
groups: 15.7 to 16.3, pill 
count over 30 days 
Low 

1; 156 (156) Health care 
utilization: 
All-cause 
hospital 
readmission 

RCT 
Medium 

Unknown 
 

Direct Imprecise No significant difference 
in multiple measures of 
all-cause readmission 
 
Insufficient 

Abbreviations: med = medication; RCT = randomized controlled trial; stat sig = statistically significant. 

Other Outcomes 
This trial did not find significant differences between groups in the number of patients with 

all-cause hospital admissions, total all-cause hospital admissions, or days of all-cause hospital 
admissions (insufficient evidence) (Table 29).117  

Detailed Synthesis for Access to Medical Records for Heart Failure 

Medication Adherence 
In the trial in which access to an online medical record was provided to the intervention 

group, self-reported Morisky scores were collected at 6 and 12 months (Table 26).118 The groups 
did not differ on the Morisky scores at 6 or 12 months (insufficient evidence) (Table 30).  

Table 30. Heart failure: strength of evidence for access to computer records 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Heart failure 
access to 
computer 
records vs. 
usual care 

1; 107; (NR) Medication 
adherence 

RCT 
Medium 

Unknown 
 

Direct Imprecise Morisky scores: No 
significant difference at 6 
or 12 months 
Insufficient 

Abbreviations: NR = not reported; RCT = randomized controlled trial. 
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Key Question 1. Myocardial Infarction: Medication Adherence 
Interventions  

Description of Included Study 

Overview 
One trial (medium risk of bias) tested an intervention to improve medication adherence 

among patients with a recent myocardial infarction.119  

Population 
This trial was conducted in adults ages 18 and older with a mean participant age of 

approximately 65 years. Women made up approximately 32 percent of the trial population.  

Intervention and Comparator 
The intervention in this trial was targeted at both patients and providers. The intervention 

provided education and behavioral support; two mailed communications approximately 2 months 
apart primarily stressed the importance of using beta blockers following myocardial infarctions. 
Primary care clinicians caring for patients in the intervention arm received a letter that 
encouraged their support of the initiative.  

In the control arm, neither patients nor their primary care clinicians received these 
communications. 

Outcome and Timing 
Medication adherence outcomes (pharmacy refill data) included the absolute increase in 

proportion of days covered per month from baseline to followup and the likelihood of having 
≥80 percent of medications across the entire 9-month period. Medication persistence outcomes 
(pharmacy refill data) included the proportion of patients with gaps of 1, 2, 3, and 4 months in 
length between filling beta-blocker prescriptions. The intervention lasted approximately 1 month, 
which spanned the time between two mailings to patients, and the trial measured adherence and 
persistence across 9 months.  

Setting  
This trial was based in primary care clinics.  

Applicability  
This trial is generally applicable to ambulatory care patients who have suffered a myocardial 

infarction (more so for men than women) and provides more than just short-term data.  

Key Points 
• Medication adherence and persistence: In the trial providing education and behavioral 

support following a myocardial infarction, medication adherence was significantly better 
in the intervention than the control group at 9 months (Table 31, low strength of evidence 
for benefit). Intervention and control groups did not differ significantly in persistence 
(insufficient evidence). 
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Table 31. Myocardial infarction: summary of findings 

Type of 
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and 
Timing 

Education and 
behavioral 
support 

Smith et al., 
2008119 
N=907 

+ Absolute increase in proportion of days 
covered over 9 months 

+ Likelihood of having > 80% of days 
covered over 9 months 

= Proportion of groups with gaps of 1, 2, 3, 
or 4 months in refilling beta-blocker 

NR 

Abbreviation: NR = not reported. 

Detailed Synthesis for Interventions Directed at Patients and 
Providers Through Mailed Communications for Myocardial Infarction 

The trial involving patients with recent myocardial infarction showed statistically significant 
improvement in medication adherence outcomes but not in persistence outcomes in the 
intervention group compared with the control group (Table 32).119 Compared with the controls, 
patients in the intervention group had a 4.3 percent mean absolute increase in proportion of days 
covered per month from baseline to 9 months; they had a higher likelihood of having ≥80 percent 
or more of medications across the entire 9-month period (low strength of evidence for benefit) 
(Table 33). The groups did not differ in the proportion of patients with gaps of 1, 2, 3, or 4 
months between beta-blocker prescriptions (insufficient evidence). 
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Table 32. Myocardial infarction: detailed medication adherence outcomes 

Type of 
Intervention 

Study  
 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure (Range, 
direction) Source Baseline Followup 

Education 
and 
behavioral 
support 

Smith et 
al., 2008119 
 
G1: 426 
G2: 410 
 
Gap in 
refilling 
prescription 
G1: NR 
G2: NR 
 

Adults >18 
years with a 
myocardial 
infarction 
 
Primary care 
clinics 

G1: Two mailings to 
patients encouraging 
beta-blocker 
adherence; mailing to 
primary care 
providers  
G2: Usual care (no 
mailings) 

Two 
mailings 

Absolute increase in 
proportion of days 
covered per month  

Pharmacy 
refill data 

NR 9 months: 
G1: 4.3% mean absolute increase 
in days covered per month 
compared with G2 
95% CI, NR 
p=0.04 

Likelihood of having 
at least 80% 
proportion of days 
covered 

Pharmacy 
refill data 

NR 9 months: 
G1: 64.8% 
G2: 58.5% 
Relative risk: 1.17 
95% CI, 1.02 to 1.29 

Among patients with 
a beta-blocker 
prescription at start of 
intervention: 
Proportion of group 
with a gap in refilling 
beta-blocker 
 

Pharmacy 
refill data 

NR 1-month gap: 
G1:104 (23%) 
G2: 110 (25%) 
HR, 0.85 (0.65 to 1.12) 
Adjusted HR, 0.89 (0.67 to 1.19) 
2-month gap: 
G1:63 (14%) 
G2: 67 (15%) 
HR, 0.86 (0.61 to 1.22) 
Adjusted HR, 0.95 (0.67 to 1.33) 
3-month gap: 
G1: 43 (9%) 
G2: 51 (12%) 
HR, 0.77 (0.51 to 1.16) 
Adjusted HR 0.87 (0.60 to 1.26) 
4-month gap: 
G1: 30 (7%) 
G2: 37 (9%) 
HR, 0.74 (0.46 to 1.20) 
Adjusted HR, 0.85 (0.54 to 1.35) 

Abbreviations: CI=confidence interval; G=group; HR=hazard ratio; NR=not reported 
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Table 33. Medication adherence interventions for myocardial infarction: strength of evidence for 
education and behavioral support 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Myocardial  
infarction: 
Education 
and 
behavioral 
support  

1; 907(836) Medication 
adherence 

RCT 
Medium 

Unknown 
 

Direct Precise Stat sig difference in 
percentage points mean 
increase in adherence over 9 
months: 4.3% 
Stat sig difference in 
percentage points with >80% 
adherence: 6%  
Low 

1; 907(NR) Medication 
persistence 

RCT 
Medium 

Unknown 
 

Direct Imprecise No difference 
Insufficient 

Abbreviations: RCT = randomized controlled trial; stat sig = statistically significant. 

Key Question 1. Reactive Airway Diseases: Medication Adherence 
Interventions  

Description of Included Studies 

Overview 
Eight trials implemented interventions to improve medication adherence among patients with 

asthma120-127 or for asthma or COPD.125 We rated three as having low risk of bias123,125,126 and 
five as having medium risk of bias.120-122,124,127  

Population 
Of the eight trials, four did not appear to select for asthma severity or control;120,124-126 

populations for the remaining four were restricted to moderate-to-severe asthma (two 
trials),121,123 low-to-moderate severity (one),122 and poorly controlled asthma (one).127 One trial 
presented results separately for asthma and COPD.125 

Interventions 
Five trials focused on patients as the target of the intervention examined the effectiveness of 

self-management programs that provide education or other strategies for self-management.120-124 
Three used traditional care settings with nurses and other professionals;121-123 one employed an 
interactive voice response system;120 and one tested combinations of audiotapes and booklets.124  

The remaining three trials focused on providers and systems in addition to patients.125-127 Of 
these three, one trial evaluated shared and clinical decisionmaking between patients and 
clinicians,127 and two evaluated changes in patient adherence when information delivery systems 
were altered to provide pharmacists125 or physicians126 with patient adherence information. The 
pharmacist trial provided patients in the two arms with peak flow monitors and pharmacists in all 
three arms with disease-specific training.125 

Comparator 
Six trials compared active arms to a control arm characterized as “usual care.”120-124,126 In 

two trials, usual care was minimally described;120,121 in the remaining four trials, usual care could 
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be inferred from the description to be a care environment that was unaltered by the intervention 
with the exception of data collection.122-124,126 Data collection for control arms varied: e.g., 
minimal effort in one that relied on pharmacy refill data for outcomes126 to fairly intense efforts 
in two that used daily monitoring of symptoms, medication use, and peak flow data during the 
intervention period.122,123 Usual care varied in setting and intensity across the six trials.  

Another trial described the control arm as usual care but provided physicians in the control 
arm with audio, video, and written materials and tools to discuss adherence.127 The only trial 
without a usual-care arm involved a pharmacist intervention in which pharmacists in all arms 
received training.125 This trial included escalating levels of intervention components: the patients 
in both active arms received peak flow meters, but patient-specific information about peak flow 
use was available to pharmacists only in one of two active arms. 

Outcome and Timing 
All trials reported on adherence. Seven of eight trials included percentage adherence as a 

measure, that is, number of doses taken relative to number prescribed. These trials used metered 
dose inhaler data, pharmacy refill data, or a combination of self-reported adherence and 
electronic monitoring data to construct the measure, generally using objective measures for the 
numerator. A single trial relied on self-reported measures of adherence alone.125  

Among the trials that we evaluated for health and other outcomes, the primary morbidity 
measure was symptom severity or control, using self-reported measures. Trials used a wide range 
of measures and instruments; two trials used the same instrument (the Asthma Therapy 
Assessment Questionnaire).124,127 One trial evaluated refills of short-acting beta-agonists (SABA) 
using refill data.127 

The self-management interventions were generally short, ranging from 4 to 7 weeks. 
Outcomes were measured at various time points: during the intervention, at the last visit or 
contact, or shortly after the intervention ended. The shared decisionmaking trial recorded 2- year 
adherence information for an intervention with an active component that lasted 9 months.127 The 
two trials of system change recorded medication adherence at 1 year.125,126 

Setting 
Of the five self-management trials, four were conducted in one or more clinics120,122-124 and 

another recruited directly from the community.121 Interventions that focused on providers or the 
health system recruited local pharmacies in one case125 and worked within health systems in the 
other two.126,127 

Applicability 
Two trials reported eligibility criteria in poor detail, making judgments about applicability 

challenging.120,124 The remaining trials represent a broad range of severity overall, but the 
paucity of evidence for some types of interventions limits statements about applicability of 
findings to subpopulations along the spectrum of severity. The most significant limitation to 
applicability, particularly for patient-directed self-management interventions, is the lack of long-
term outcome data. 
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Key Points 
• Eight trials provided evidence on medication adherence and other outcomes from 

interventions focusing on self-management, pharmacist or physician access to patient 
adherence information, and shared decisionmaking (Table 34).  

Table 34. Reactive airway diseases: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Self-management 
vs. usual care 

Bender et 
al., 2010120 
N=50 

+ Adherence rate, 10 weeks 
 

= Symptoms, 10 weeks 
= Quality of life, 10 weeks 

Berg et al., 
1997121 
N=55 

+ Adherence rate, 7 weeks 
 

= Symptoms, 7 weeks 

Janson et 
al., 2003122 
N=65 

+ Adherence rate, 7 weeks 
 

= Forced expiratory volume, 7 weeks 
= Symptom severity, 7 weeks 
+ Perceived asthma control, 7 weeks 
= Quality of life, 7 weeks 

Janson et 
al., 2009123 
N=84 

= Percentage adherence, 4 
weeks and 14 weeks 

+ Odds of maintaining >60% 
adherence, 4 weeks 

+ Odds of maintaining >60% 
adherence, 14 weeks 

= Forced expiratory volume, 4 weeks 
= Forced expiratory volume, 14 

weeks 
= Frequency of nighttime 

awakenings, 4 weeks 
+ Frequency of nighttime awakening, 

14 weeks 
= Symptom-free days and symptom 

severity, 4 weeks and 14 weeks 
+ Beta-agonist use, 4 weeks 
= Beta-agonist use, 14 weeks 
= Quality of life, 4 weeks and 14 

weeks 
Schaffer et 
al., 2004124 
N=46 

= Percentage adherence for all 
except one arm compared 
with control in a four-arm trial, 
3 months 

+ Percentage adherence for 
two of three arms compared 
with control in a four-arm trial, 
6 months 

= Number of doses of 
preventive medication missed 
in previous 2 weeks, 3 and 6 
months 

= Asthma control, 3 months and 6 
months 

= Quality of life, 3 months and 6 
months 

Pharmacist or 
physician access 
to patient 
adherence 
information vs. 
usual care or 
pharmacist 
training 

Weinberger 
et al., 
2002125 
N= 36 
Pharmacies; 
1,113 
Patients  
 

= Proportion of noncompliance 
= Self-reported compliance 
 

NA 

Williams et 
al., 2010126 
N=207 
Providers; 
2,698 
Patients 

= Percentage adherence, 1 
year 

NA 
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Table 34. Reactive airway diseases: summary of findings (continued) 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Shared decision-
making vs. usual 
care 

Wilson et al., 
2010127 
N=612 

+ Medication acquisition ratio 
for all drugs, 1 year and 2 
years 

+ Acquisition of inhaled 
corticosteroids, 1 year 

+ Acquisition of 
beclomethasone, 1 year and 
2 years 

+ Acquisition of long-acting 
beta-agonists, 1 and 2 years 

+ Forced expiratory volume, 1 year 
+ Symptom improved: acquisition of 

short acting beta-agonists, 1 and 2 
years 

+ Asthma control, 1 year 
+ Quality of life, 1 year 
+ Health care utilization: asthma-

related visits 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; N = number, NA = not applicable. 

Self-Management 
• Medication adherence: Adherence improved significantly during or immediately after the 

intervention was completed (five trials) (moderate strength of evidence for benefit); no 
information was available on longer-term effects (insufficient evidence).  

• Biomarkers: Groups did not differ in pulmonary function and inflammation markers 
(insufficient evidence).  

• Symptom improvement: Groups did not differ (insufficient evidence). 
• Quality of life: Groups did not differ (four trials) (low strength of evidence of no benefit). 

Pharmacist or Physician Access to Patient Adherence Information 
• Medication adherence: Adherence did not improve significantly within the first year of 

initiating treatment (two trials) (low strength of evidence of no benefit). 

Shared Decisionmaking 
• Medication adherence: Adherence improved significantly within the first year of 

initiating treatment (one trial) (low strength of evidence of benefit). 
• Biomarkers: Pulmonary function improved significantly within the first year of initiating 

treatment (low strength of evidence of benefit). 
• Symptom improvement: Rescue medication use decreased significantly within 2 years of 

initiating treatment (low strength of evidence of benefit). 
• Quality of life: Quality of life improved at 1-year assessment (low strength of evidence of 

benefit). 
• Health care utilization: Asthma-related visits decreased within the first year of initiating 

treatment (low strength of evidence). 

Detailed Synthesis: Interventions Directed at Patients Through Self-
Management of Asthma 

Medication Adherence 
Of the five self-management interventions for asthma that were directed at patients, four 

showed statistically significant improvement in percentage adherence in the intervention arm 
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compared with the control arm (Table 35).120-122,124 In the remaining trial, percentage adherence 
did not differ significantly; however, the odds of adhering to a 60-percent threshold were higher 
for the intervention group than the control group at 4 weeks (during the intervention) but not at 
14 weeks (after the end of the intervention).123 Four of five trials limited measurement of 
outcomes to the end of the intervention period or a month thereafter.120-123 The remaining trial 
found that the group receiving a combination of audiotape and booklet had significantly greater 
adherence than usual care at both 3 and 6 months124; the booklet group also had significantly 
higher adherence than usual care at 6 months. Other measures for this trial, such as the number 
of preventive medication doses missed in the previous 2 weeks, were not significant at 3 or 6 
months for any group compared with usual care.  

The results for this body of evidence suggest improvement in adherence to various types of 
medications for this chronic disease during the intervention period (moderate strength of 
evidence for benefit). They offer only limited insight on whether improvements in adherence can 
be sustained over the long term (insufficient evidence) (Table 36).  

Other Outcomes 
We evaluated other outcomes for all five trials because all five reported at least one 

significant outcome relating to improved medication adherence (Table 36). Two asthma trials 
evaluated pulmonary function and some measures of inflammation through a variety of sputum 
markers (Appendix G).122,123 Neither found differences between trial arms in pulmonary function 
(insufficient evidence); both reported significant improvement in one sputum marker each but 
acknowledged that the clinical role of these markers was unclear (insufficient evidence).  

The five trials reported a wide variety of symptom improvement measures; two found no 
statistically significant improvements in the intervention arm compared with the control 
arm,120,124 and one found a trend toward a higher percentage with symptom-free days in the 
control arm (insufficient evidence).121 In the two trials that reported some statistically significant 
improvement in the intervention arm compared with the control arm for one measure or time 
period, no statistically significant differences were found in other measures or at other time 
points (insufficient evidence).122,123  

Four trials evaluated quality of life and found no differences between trial arms (insufficient 
evidence) (Appendix G).120,122-124  
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Table 35. Asthma: medication adherence 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Self-
manage-
ment  

Bender et 
al., 2010120 
 
G1: 25 
G2: 25 

Adults ages 
18 to 65 years 
 
Tertiary care 
center  
 

G1: Interactive-voice-
response phone calls to 
monitor symptoms and 
encourage adherence 
G2: Usual care (not 
described) 

Two to 
three calls 
for 10 to 15 
minutes, 
10-week 
duration 

Mean change 
in percentage 
adherence 

Electronic 
metered devices 

NR 4 weeks: 
G1: -0.18 
G2: -1.40 
95% CI, NR 
p=0.72 
 

14 weeks: 
G1: -4.28 
G2: -4.14 
95% CI, NR 
p=0.97 

Berg et al., 
1997121 
 
G1: 31 
G2: 24 

Adults >18 
years 
Setting not 
specified, held 
in the 
community 

G1: Sessions on asthma 
education, self-
management behaviors, 
relaxation techniques, 
problem-solving skills 
G2: Usual care with 
physician 

Six face-to-
face visits, 
7-week 
duration 

Percentage 
adherence,  
0 to 100% 
(SD) 

Monitored 
inhaler and self-
reported 
prescription 
information 

G1: 43 (29) 
G2: 40 (26) 
95% CI, NR 
p<0.05 

7 weeks 
G1: 49 (31) 
G2: 32 (28) 
95% CI, NR 
p<0.05 

NR 

Janson et 
al., 2003122 
 
G1: 33 
G2: 32 
 

Adults ages 
18 to 55 years 
Clinic 
laboratory 

G1: Asthma education, 
skills for correct 
medication inhalation and 
peak-flow meter use; 
peak-flow data reported to 
patients; written asthma 
action plan; patients 
maintained daily diary of 
symptoms, peak flow, and 
medication use 
G2: Usual care: All 
questions referred to 
regular physician; no 
explicit education or 
instruction about asthma; 
no feedback on peak-flow 
data patients maintained 
daily diary of symptoms, 
peak flow, and medication 
use 

Five face-
to-face 
visits, 7-
week 
duration 

Percentage 
adherence,  
0 to 100% 
(SD) 

Self-report, 
supplemented 
by medication 
monitors  

G1: 70 (30) 
G2: 65 (34) 
p=NR 

7 weeks: 
G1: 91 (32) 
G2: 62 (38) 
95% CI, NR 
 
Between-group 
difference from 
baseline to 7 
weeks,  
Mean (95% CI):  
24 (5 to 43)  
p=0.01 

NR 
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Table 35. Asthma: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Self-
manage-
ment 
(continued) 

Janson et 
al., 2009 
123 
 
G1: 45 
G2:39 

Adults ages 
18 to 55 years 
Community 
clinics 

4-week run-on inhaled 
corticosteroid therapy for 
all patients 
G1: Individualized self-
management education; 
patients maintained daily 
diary of symptoms, peak 
flow, and medication use 
G2: Usual care with self-
monitoring alone; patients 
maintained daily diary of 
symptoms, peak flow, and 
medication use 

Five face-
to-face 
visits,  
14-week 
duration 

Percentage 
adherence, 0 
to 100% (SD), 
Change in 
percentage 
adherence 

Electronic 
metered devices 

Percentage 
adherent 
G1: 82 (18) 
G2: 81 (18) 
p=0.71 

Mean change in 
percentage at 4 
weeks: 
G1: -0.18 
G2: -1.40 
95% CI, NR 
p=0.72 

Mean change in 
percentage at 
14 weeks: 
G1: -4.28 
G2: -4.14 
95% CI, NR 
p=0.97 

Odds of 
maintaining 
greater than 
60% 
adherence 

Electronic 
metered devices 

NA Odds at 4 
weeks, 
compared with 
baseline: 
G1: 9.2 
G2: 0.4 
95% CI, NR 
p=0.02 

Odds at 14 
weeks, 
compared with 
4 weeks: 
G1: 0.3 
G2: 1.1 
95% CI, NR 
p=0.31 

Schaffer et 
al., 2004124 
 
G1: 11 
G2: 10 
G3: 12 
G4: 13 

Population, 
setting NR 
 

G1: 30-minute audiotape 
story following a 
protagonist through 
asthma diagnosis and 
care; educational booklet 
G2: Audiotape alone  
G3: Educational booklet 
alone 
G4: Usual care: Patient 
receives standard 
education from provider 

One 
contact, 
audio or 
book, 
duration 
NR 

Proportion 
adherent 
(days of 
medication 
dispensed/ 
number of 
days between 
refill and date 
of study visit), 
(higher is 
better, 0 to 1) 

Pharmacy refill 
data 

Mean (SD):  
G1: 0.41 
(0.42) 
G2: 0.32 
(0.39) 
G3: 0.62 
(0.34) 
G4: 0.62 
(0.40) 
 

Mean (SD) p-
value compared 
with G4 at 3 
months: 
G1: 0.53 (0.41) 
p=0.07 
G2: 0.40 (0.32) 
p=0.4 
G3: 0.73 (0.23) 
p=0.02 
G4: 0.42 (0.39) 
95% CI, NR 

Mean (SD) p-
value compared 
to G4 at 6 
months:  
G1: 0.77 (0.24) 
p=0.04 
G2: 0.48 (0.38) 
p=0.17 
G3: 0.77 (0.24) 
p=0.02 
G4: 0.40 (0.44) 
95% CI, NR 

Number of 
doses of 
preventive 
medication 
missed in 
previous 2 
weeks 

Self-report Mean (SD):  
G1: 1.72 
(2.15) 
G2: 8.10 
(12.63) 
G3: 6.58 
(9.52) 
G4: 3.61 
(7.65) 

NS for any 
group, 3 months 

NS for any 
group, 6 
months 
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Table 35. Asthma: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Physician 
or 
pharmacist 
access to 
patient 
data  

Weinberger 
et al., 
2002125  
 
G1: 356 
G2: 296 
G3: 246 

Adults > 18 
Pharmacy 

G1: Pharmaceutical care 
program: Pharmacists 
given access to patient-
specific data symptom, 
adherence, and health 
care utilization data; 
trained to access and 
interpret patient-specific 
information and educated 
about reactive airway 
disease; given incentives 
for high utilization of 
patient-specific data. 
Patients given peak-flow 
monitors, instructions 
about its use, and monthly 
calls to obtain PEFR 
results.  
G2: Peak-flow monitoring: 
pharmacists educated and 
patients given peak-flow 
monitors and monthly 
reminders to use peak-
flow monitors. 
G3: Usual care: 
Pharmacists educated  

>One face-
to- face, 
print, 
duration 
NR 

Proportion of 
noncom-
pliance (higher 
is worse,  
0 to 1) 

Self-report Percentage 
not compliant 
G1: 34.9 
G2: 32.7 
G3: 33.6 

Adjusted OR 
(95% CI) at 1 
year 
G1-G2: aOR: 
0.81 (0.58 to 
1.12) 
G1-G3: aOR: 
1.09 (0.80 to 
1.49) 

NR 

Morisky scale, 
0 (low) to 4 
(high) 

Self-report Mean (SD) 
G1: 1.3 (1.2) 
G2: 1.2 (1.1) 
G3: 1.2 (1.2) 

Mean scores 
(SD) at 1 year:  
G1: 0.87 (0.05) 
G2: 0.85 (0.05) 
G3: 0.92 (0.06) 
95% CI, NR 
p=0.57 

NR 

Williams et 
al., 2010126 
 
G1: 1335  
G2: 1363 
 

Primary care 
providers;  
Patients 
ages 5 to 56 
years 
Primary care 
clinics 

G1: Physicians receive 
electronic adherence data 
for their patients every 2 
weeks 
G2: Usual care with 
educational tools for 
providers to discuss 
nonadherence with their 
patients 

>one 
computer, 
duration 
NR 

Percentage 
adherence as 
a continuous 
measure of 
medication 
availability  

Electronic 
prescription 
information and 
pharmacy claims 
data 

Mean (SD) 
G1: 25.6 
(37.3) 
G2: 27.7 
(38.5) 
95% CI, NR 
p=0.210 

Mean at 12 
months (SE): 
G1: 21.3 (2.5) 
G2: 23.3 (2.2) 
95% CI, NR 
p=0.553 

NR 
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Table 35. Asthma: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Shared 
decision-
making or 
clinical 
decision-
making  

Wilson et 
al., 2010127 
 
G1: 204 
G2: 204 
G3: 204 

Adults ages 
18 to 70 
years 
Kaiser 
Permanente 
medical 
centers 

G1: Shared 
decisionmaking model  
G2: Clinical 
decisionmaking model  
G3: Usual care: Stepped 
approach to medications 

Five face-
to-face, 
phone, 9 
months 

Medication 
acquisition 
ratio for all 
asthma 
medications 
(total days 
supply 
acquired in a 
year/365 
days) 
 

Pharmacy refill 
data 

NR Means at 1 year: 
G1: 0.67 
G2: 0.59 
G3: 0.46 
(95% CIs):  
G1-G3: (0.13 to 
0.280), 
p=0.0001 
G1-G2: (0.01 to 
0.15), p=0.0029 
G2-G3: (0.05 to 
0.20), p=0.0008 

Mean 
differences at 2 
years: 
G1-G3: 0.03  
G1-G2: 0.04  
G2-G3: -0.01  
(95% CIs):  
G1-G3: (-0.05 
to 0.11) 
G1-G2: (-0.04 
to 0.12) 
G2-G3: (-0.09 
to 0.07) 

Medication 
acquisition 
ratio for 
inhaled 
cortico-
steroids (total 
days’ supply 
acquired in a 
year/365 
days)  

Pharmacy refill 
data 

NR Means at 1 year: 
G1: 0.59 
G2: 0.52 
G3: 0.37 
(95% CIs): NR 
p: G1-G3: 
0.0001 
G1-G2: 0.017 
G2-G3: 0.0001 

NR 

Acquisition of 
beclo-
methasone 
canister 
equivalents 
 

Pharmacy refill 
data 

NR Means at 1 year: 
G1: 10.9 
G2: 9.1 
G3: 5.2; 
(95% CIs):  
G1-G3: (4.5 to 
7.0), p=0.0001 
G1-G2: (0.57 to 
0.31), p=0.005 
G2-G3: (2.6 to 
5.2), p=0.0001 

Means at 2 
years: 
G1: 7.1 
G2: 5.8 
G3: 4.6 
(95% CIs):  
G1-G3: (1.2 to 
3.8), p=0.0002 
G1-G2: (0.04 to 
2.7), p=0.04 
G2-G3 (-0.18 to 
2.4), p>0.05 
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Table 35. Asthma: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Shared 
decision-
making or 
clinical 
decision-
making 
(continued) 

    Medication 
acquisition for 
long-acting 
beta-agonists  
 

Pharmacy refill 
data 

NR Mean difference 
at 1 year:  
G1-G3: 0.11  
G1-G2: 0.09  
G2-G3: 0.01  
(95% CIs): 
G1-G3: (0.02 to 
0.20) 
G1-G2: (0.02 to 
0.17) 
G2-G3: (-0.08 to 
0.11) 

Mean difference 
at 2 years:  
G1-G3: 0.11  
G1:G2: 0.09  
G2-G3: 0.01  
(95% CIs): 
G1-G3: (0.01 to 
0.20) 
G1-G2: (0.01 to 
0.18) 
G2-G3: (-0.08 
to 0.11) 

Abbreviations: aOR = adjusted odds ratio; CI = confidence interval; G = group; NA = not applicable; NR = not reported; OR = odds ratio; PEFR = peak expiratory flow rate; SD, 
standard deviation; SE, standard error. 
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Table 36. Asthma: strength of evidence for education and self-management interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Asthma 
education 
and self-
management 
vs. usual 
care 

5; 303 
(300) 

Medication 
adherence 

RCT 
Medium 

Consistent Direct Precise Difference in percentage points 
for adherence: 14 to 31 (range) 
Moderate for benefit for 
duration of intervention 
Insufficient for longer-term 
effects 

2; 152 
(149) 

Pulmonary 
function 

RCT 
Medium 

Consistent Indirect Imprecise Insufficient 

2; 152 
(149) 

Inflammation 
markers 

RCT 
Medium 

Inconsistent Indirect Imprecise Insufficient 

5; 303 
(300) 

Symptom 
improvement 

RCT 

Medium 
Inconsistent 
(trend to 
improvement 
sometimes 
favors 
intervention 
arm and 
sometimes 
control arm) 

Direct Imprecise Varied measures and 
magnitude 

Insufficient 

4; 248 
(245) 

Quality of life RCT  
Medium 

Consistent Direct Imprecise Varied measures and 
magnitude 
Low for no benefit 

Abbreviation: RCT = randomized controlled trial.  

Detailed Synthesis: Interventions Providing Pharmacists or 
Physicians Access to Patient Adherence Data  

Medication Adherence 
Of three interventions aimed at providers and/or systems,125-127 two focused on patient 

adherence when providers (pharmacists or physicians) were provided with patient adherence data 
(Table 35).125,126 The pharmacist intervention, which provided additional elements of pharmacist 
care, examined the effects of this intervention separately for patients with asthma or COPD.125 
Neither trial found statistically significant differences between groups at 1 year following the 
start of the trial (low strength of evidence of no benefit) (Table 37).  

Table 37. Asthma: strength of evidence for interventions providing physicians or pharmacists 
access to patient adherence data 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Pharmacist 
or physician 
access to 
patient 
adherence 
data vs. 
usual care 

2; 3,811 
(3,596) 

Medication 
adherence 

RCT 
Low 

Consistent Direct Precise Difference of 2 percentage 
points in percent adherence; 
0.5 to 0.7 difference in Morisky 
scale 
Low for no benefit 

Abbreviation: RCT = randomized controlled trial.  
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Detailed Synthesis: Shared or Clinical Decisionmaking for Asthma  

Medication Adherence 
One trial compared either shared decisionmaking or clinical decisionmaking with usual care 

(Table 38). At 1 year, clinical decisionmaking was more effective than usual care and shared 
decisionmaking was more effective than either clinical decisionmaking or usual care (low 
strength of evidence for benefit).127 At 2 years, clinical decisionmaking was no longer 
significantly different than usual care but shared decisionmaking continued to produce 
statistically significant improvements in medication adherence compared with clinical 
decisionmaking or usual care (low strength of evidence for benefit of shared decisionmaking).  

Table 38. Asthma: strength of evidence for shared decisionmaking interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed)* Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Shared or 
clinical 
decision-
making vs. 
usual care 

1; 612 (612) Medication 
adherence 

RCT 
Medium 

Unknown Direct Precise Difference in medication 
acquisition ratio for all asthma 
medications: 0.13 to 0.21 
(range) 
Low for benefit 

1; 612 (551) Pulmonary 
function 

RCT  
Medium 

Unknown Direct Precise Difference in FEV1 
percentage points: 2.7 to 3.4 
Low for benefit 

1; 612 (612) Symptom 
improvement 

RCT  
Medium 

Unknown Direct Precise Difference in mean 
equivalents of SABA canister 
equivalents acquired at 2 
years between shared 
decisionmaking and usual 
care: 1.6 
Low for benefit 

1; 612 (551) Quality of life RCT  
Medium 

Unknown Direct Precise Difference in subscale scores 
on 5-item Mini Asthma 
Quality of Life Questionnaire: 
0.3-0.4 
Low for benefit 

1; 612 (612) Health care 
utilization 

RCT  
Medium 

Unknown Direct Precise Difference of 0.3 to 0.4 fewer 
asthma-related visits per year 
Low for benefit 

Abbreviations: FEV1 = forced expiratory volume at 1 minute; NA = not applicable; RCT = randomized controlled trial; 
SABA = short-acting beta agonists.  

Other Outcomes 
This trial reported significantly improved pulmonary function for the shared decisionmaking 

group alone compared with usual care (Appendix G), suggesting evidence of benefit (Table 
38).127 At 1 year, both intervention groups had higher odds of reporting no asthma control 
problems than did the group receiving usual care, and both reported significantly lower 
acquisition of SABA compared with usual care (6.5 and 7.1 vs. 8.1 canister equivalents, p>0.05 
[Appendix G]) (low strength of evidence for benefit). At 2 years, only the shared decisionmaking 
arm reported lower SABA use than usual care (4.7 vs. 6.3 canister equivalents, p>0.05). Both 
clinical and shared decisionmaking arms produced significantly higher quality of life and fewer 
asthma-related visits than usual care (Table 38).  
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Key Question 1. Depression: Medication Adherence Interventions 

Description of Included Trials 

Overview 
We found 11 RCTs (reported in 14 articles) on depression87,101,128-139 (Table 39). These trials 

varied along numerous dimensions including the presence of other chronic conditions, type of 
depression (e.g., new episode, ongoing episode [with unspecified recency or all depression], 
recurrent depression), primary target of the intervention (patient, provider, systems, or 
combinations), and the type of intervention. We used the type of intervention as the primary 
means of clustering trials for the detailed synthesis and then incorporated other dimensions of 
trial characteristics within these intervention clusters. We rated one trial as having low risk of 
bias139 and all others as having medium risk of bias.  

Table 39. Depression: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Medication 
telemonitoring 
or telephone 
care 

Rickles et al., 
2005128 
N=63 

= Antidepressant doses 
omitted over previous 3 
months 

NA 

Simon et al., 
2006129 
N=207 

= Filled prescriptions for at 
least 90 days over 6 
months of continuous 
antidepressant treatment 

NA 

Case 
management 

Bogner et al., 
2007101 
N=64 

+ Adherence for taking 
>80% antidepressant 
medications over 6 weeks 

+ Depression severity, 6 weeks 
 

Bogner et al., 
201087 
N=58 

+ Adherence for taking 
>80% antidepressant 
medications over 6 weeks 

+ Depression severity, 6 weeks 

Katon et al., 
2001;130  
Ludman et al., 
2003;131 
Von Korff et al. 
2003132 
N=386 

+ Percentage who filled 
antidepressant 
prescriptions over 12 
months 

+ Percentage adherence 
over 12 months 

+ Depression severity for patients with 
severe depression across 12 months 

= Self-reported functional impairment, 3, 
6, 9, and 12 months 

Collaborative 
care 

Capoccia et al., 
2004133 
N= 74 

= Percentage adherent, 3, 6, 
9, and 12 months 

NA 

Katon et al., 
1995134 
N=217 

+ Adequate dosage of 
antidepressants for ≥30 
days for patients with 
major or minor depression 

+ Adequate dosage of 
antidepressants for ≥90 
days for patients with 
major or minor depression 

+ Depression severity for patients with 
major depression at 4 months 

= Depression severity for patients with 
minor depression at 4 months 

+ Response to treatment for patients with 
major depression at 4 months 

= Response to treatment for patients with 
minor depression at 4 months 

+ Patient satisfaction for patients with 
major or minor depression 

= Health care utilization 
+ Patient satisfaction with quality of care 
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Table 39. Depression: summary of findings (continued) 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Collaborative 
care 
(continued) 

Katon et al., 
1996135 
N=153 

+ Adequate dosage of 
antidepressants for ≥30 
days for patients with 
minor depression 

= Adequate dosage of 
antidepressants for ≥30 
days for patients with 
major depression 

= Adequate dosage of 
antidepressants for ≥90 
days for patients with 
major or minor depression 

+ Percentage adherence for 
≥25 of 30 days for major 
depression and minor 
depression for major and 
minor depression at 4 and 
7 months 

+ Response to treatment for patients with 
major depression at 4 months 

= Response to treatment for patients with 
minor depression at 4 months 

+ Patient satisfaction for patients with 
major depression 

= Patient satisfaction for patients with 
minor depression 

= Health care utilization 
+ Patient satisfaction with quality of care 

Katon et al., 
1999;136 Katon 
et al., 2002137 
N=228 

+ Adequate dosage of 
antidepressants for ≥90 
days in the past 6 months 
at 6 months for patients 
with moderate depression 

= Adequate dosage of 
antidepressants for ≥90 
days in the past 6 months 
at 12, 18, 24, and 30 
months for patients with 
severe depression 

+ Adequate dosage of 
antidepressants for ≥90 
days in the past 6 months 
at 6 and 12 months for 
patients with severe 
depression 

= Adequate dosage of 
antidepressants for ≥90 
days in the past 6 months 
at 18, 24, and 30 months 
for patients with severe 
depression 

+ Remission at 3 and 6 months 
+ Depression severity for all patients at 3 

and 6 months 
+ Depression severity for patients with 

moderate severity over 28 months 
= Depression severity for patients with 

severe depression over 28 months 
= Functional impairment for patients with 

moderate and severe depression 
= Health care utilization 
= Costs 
+ Patient satisfaction with quality of care 

Pyne et al., 
2011138 
N=276 

= Number with ≥ 80% 
adherence to 
antidepressants at 6 and 
12 months 

NA 
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Table 39. Depression: summary of findings (continued) 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Reminders to 
nonadherent 
patients and 
lists of 
nonadherent 
patients to 
providers 

Hoffman et al., 
2003139 
N=9,564 
patients;  
7,021 providers 

+ Percentage adherent (<10 
gap days in a 30-day 
period), 3 and 6 months 

+ Percentage adherence 
using HEDIS guidelines at 
3 and 6 months 

= Persistence at 3 and 6 
months 

NR 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; HEDIS = Healthcare Effectiveness Data and Information Set; 
N = number; NA = not applicable; NR = not reported. 

Population  
One trial focused on patients with both depression and diabetes,87 one on patients with 

depression and hypertension,101 and one on patients with depression and HIV.138 Eight trials did 
not specify that subjects had any chronic conditions other than depression.128-137,139  

The 11 trials covered a range of clinical presentations, although none was entirely among 
new patients, that is, patients with a first-ever diagnosis of depression. Six trials focused on 
patients with a new episode (defined as no use of antidepressants for a specified length of time 
ranging from 3 to 6 months before the index episode), but these either included some patients 
with recurrent depression or did not specify recurrence status.128-133,136,137,139 Of these, one trial 
(reported in multiple articles) specifically limited the population further to patients who had 
recurrent depression, dysthymia, and a high risk of relapse but who had largely recovered after 8 
weeks of antidepressant treatment.130-132 Five trials did not require a new episode of depression 
as a condition of inclusion.87,101,134,135,138 Two provided data separately for major and minor 
depression.134,135 Another trial distinguished between moderate-severity and high-severity 
depression.136,137 

Intervention 
Of the 11 trials, two used interventions that appeared to be directed primarily at patients and 

providers. These two trials did not appear to require systems changes to be implemented in other 
settings;128,129 they involved telephone monitoring but differed in the extent to which the effort 
involved feedback loops to other providers. The less intense intervention, characterized as 
telemonitoring, involved pharmacists monitoring adherence and providing education in three 
telephone calls; pharmacists contacted providers only as needed.128 In the more intense 
intervention, characterized as telephone case management, care managers relied on three 
telephone calls to patients to monitor adherence; in addition, care managers routinely 
communicated findings to the treating psychiatrist and coordinated care for patients.129 This 
intervention was directed to patients with new episodes of depression, that is, no regular 
antidepressant use in the past 4 months.128,129 The authors did not clarify whether patients had 
recurrent depression.  

Three case management interventions were primarily directed at patients and providers. 
Because they were conducted in populations with multiple chronic conditions or in depressed 
patients in a primary care setting, they required some degree of systems integration in team care. 
Two interventions, conducted by the same team, were identical in process exception for 
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coexisting chronic disorder (diabetes in one case87 and hypertension in the other101). These two 
trials did not specify the nature of the depressive episode: they required only a diagnosis of 
depression in the past year. In addition to telephone calls and care coordination activities, all case 
management interventions included multiple regular in-person visits.87,101 A third trial, focusing 
on relapse prevention, was limited to patients with recurrent depression.130-132 

Five trials focused on collaborative care models that required system-level changes.133-138 
These interventions were all multifaceted and involved close collaboration among various health 
care providers and a team care approach. Patients received education, monitoring, and 
counseling. Four interventions included either specific courses of therapy134,135 or stepped 
approaches to care and included in-person visits in the intervention arm.136-138 The remaining 
trial in this category did not include therapy specifically, but the pharmacists providing followup 
over numerous telephone calls facilitated appointments with mental health providers.133  

The final systems-level intervention examined the effect of the use of information systems in 
a health maintenance organization to trigger monthly lists of nonadherent patients to providers 
and monthly letters to nonadherent patients.139 This trial limited patients to those on newly 
prescribed therapy, that is, patients with no history of previous antidepressant use for 6 months 
before the index episode. The proportion with recurrent depression was not specified. 

Comparator 
Comparators for all interventions included usual care; as with the intervention, the intensity 

of usual care varied. The telemonitoring, case management, and information systems 
interventions generally reported usual care as routine care offered in that setting.87,101,128,129 The 
collaborative care interventions used usual care as the comparator,133-138 but usual care was 
specified as involving depression care by primary care physicians, including antidepressants and 
referrals to specialty mental health services when needed.134-138 

Outcomes and Timing 
Medication adherence outcomes differed markedly across these trials. Very few reported the 

same outcome; several reported multiple outcomes. No trial reported on initiation of therapy. 
One trial reported on persistence.139 Medication adherence outcomes examined in the other trials 
included the following: whether the prescription was filled at successive time points;130-132 
dichotomous measures of adherence (taken vs. prescribed), using thresholds of 80 percent or 
higher87,101,138 and 95 percent or higher;138 dichotomous measures of adequate doses (based on 
strength and number of doses according to guidelines) taken for a minimum number of days over 
a given period (e.g., 90 days of adequate dose over 6 months);136,137 dichotomous measures of 
gap days (e.g., less than 10 days over 30 days);139 and continuous measures of doses omitted128 
over a given period of time. Two trials relied solely on self-reported measures of 
adherence;133,138 all others used pharmacy refill or pharmacy claims data128-132,134-137,139 or 
MEMS.87,101 For length of followup, medication adherence outcomes were reported at times 
ranging from 6 weeks to 28 months after randomization of patients in the trials. 

Of the trials for which we report health and other outcomes, two with very similar designs 
reported on symptom improvement using the same scale: the Center for Epidemiologic Studies-
Depression scale (CES-D).87,101 Three others used symptom improvement on the Hopkins 
Symptom Checklist (SCL-20);130-132,134,136,137 these three trials used other measures of symptom 
improvement as well. Two trials evaluated similar measures along a scale for patient satisfaction, 
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that is, rating care as good to excellent.134,136,137 One trial reported on health care utilization and 
costs.134,136,137 

Most trials reported on outcomes during, immediately following, or within 3 months of the 
end of the intervention; intervention length ranged from 4 weeks87,101 to 12 months.130-133,138 
Some 12-month interventions included an acute phase for the first 3 months or so, followed by a 
continuation phase that lasted up to 12 months.133 Only one trial reported on long-term outcomes 
(up to 28 months after randomization); the active phase of this intervention lasted for a 
maximum of 3 months.136,137 For measures that were constructed based on gap days or days 
adherent divided by the total number of days prescribed, the look-back period for the 
denominator varied from 4 days to 1 year, with 3 months or 6 months being the two most 
commonly used reference time periods. 

Setting 
Eight trials were set in primary care clinics: of these, two were in community-based primary 

care,87,101 one was in university-based primary care clinics,133 and five were in primary care 
clinics in one health care system (Group Health Cooperative).129-132,134-137 Of the remaining trials, 
one was set in community pharmacies affiliated with a managed care organization;128 one was in 
a Department of HIV clinic of the Department of Veterans Affairs (VA);138 and one employed 
systems records within a large health maintenance organization.139  

Applicability 
The body of evidence for depression, despite the replication of collaborative care 

interventions in multiple trials, is somewhat limited in applicability for collaborative care and 
case management interventions in particular. In both instances, the same team produced multiple 
studies, leaving uncertain the degree to which other teams can replicate their successes.  

Key Points 

Overview 
• Eleven trials produced inconsistent evidence on medication adherence (Table 39). 
• Five of 11 trials reported improvement in health and other outcomes.  

Medication Telemonitoring or Telephone Care 
• Medication adherence: Telephone-only interventions with low intensity and short 

duration showed no statistically significant benefit (insufficient evidence). 

Case Management 
• Medication adherence: Case management improved medication adherence for 

antidepressants (moderate strength of evidence for benefit). 
• Morbidity:  

– Case management improved symptoms of depression (moderate strength of evidence 
for benefit).  

– Case management had no statistically significant effect on self-reported disability 
(insufficient evidence).  
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Collaborative Care 
• Collaborative care interventions varied by intensity and population; the strength-of -

evidence grades reflect these underlying sources of heterogeneity. 
• Medication adherence:  

– Intensive collaborative care with multifaceted telephone and in-person components 
improved medication adherence (moderate strength of evidence for benefit). 

– Telephone-only collaborative care showed no statistically significant improvement in 
medication adherence (insufficient evidence). 

– No statistically significant difference in medication adherence was found for patients 
with depression and HIV (insufficient evidence). 

• Morbidity:  
– Collaborative care reduced depressive symptoms in patients with major depression 

(low strength of evidence for benefit).  
– Collaborative care did not result in statistically significant improvement in depressive 

symptoms for patients with minor depression (insufficient evidence). 
– Collaborative care reduced depressive symptoms for patients with moderately severe 

depression (low strength of evidence for benefit). 
• Patient satisfaction:  

– Collaborative care resulted in improved patient satisfaction with antidepressants (low 
strength of evidence for benefit). 

• Health care utilization:  
– Evidence was insufficient for primary care or mental health visits. 
– Evidence was insufficient for total, ambulatory, depression, and nondepression costs. 

• Quality of care: Collaborative care resulted in improved patient satisfaction with quality 
of care (moderate strength of evidence for benefit) 

Reminders to Nonadherent Patients and Lists of Nonadherent Patients to 
Providers 

• Medication adherence: Reminder letters sent to nonadherent patients and monthly lists of 
nonadherent patients sent to provider improved patients’ medication adherence (low 
strength of evidence for benefit). 

Detailed Synthesis: Telemonitoring or Telephone Case Management 
Interventions for Depression 

Medication Adherence 
Neither of the two trials relying solely on telephone-based care found statistically significant 

differences between intervention and usual care arms on patient adherence (Table 40).128,129 The 
evidence is insufficient for the effects of telephone-only interventions with low intensity and 
short duration for medication adherence (Table 41).  
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Table 40. Depression: medication adherence 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Medi-
cation 
telemon-
itoring or 
telephone 
care 

Rickles et 
al., 2005128 
 
G1: 28 
G2: 32 

Patients ≥18 
years 
Pharmacies 
 

G1: Pharmacists 
called patients to 
discuss adherence, 
treatment goals, 
education, symptoms, 
adverse effects, and 
other concerns; 
recommendations 
made as needed 
G2: Usual care: 
Education and 
monitoring typical of 
pharmacies 

Three 
phone 
contact 
over 3 
months 

Antidepressant 
doses omitted 
over previous 3 
months 

Pharmacy 
refill 
 

NR Number (Mean ± 
SD) at 3 months: 
G1:28 (18.1±23.5) 
G2: 32 (18.7±22.1) 
95% CI, NR 
p=NS 

Number (Mean ± 
SD) at 6 months: 
Without ITT: 
G1:28 (30.3±36.4) 
G2: 32 (48.6±39.2) 
95% CI, NR 
p<0.05 (one-tailed) 
With ITT: (data 
NR) 
p=NS 

Simon et 
al., 2006129 
 
G1: 98 
G2: 97 

Patients ≥18 
years 
Phone contacts 

G1: Contacts to 
assess symptoms, 
adherence, side-
effects, review 
algorithm for change in 
treatment, provide 
motivational 
enhancement; crisis 
intervention and care 
coordination as 
needed 
G2: Usual care 

Three 
phone 
contact 
over 3 
months 

Filled 
prescriptions for 
at least 90 days 
over 6 months of 
continuous 
antidepressant 
treatment 

Pharmacy 
refill 
 

NR 
 

At 6 months:  
G1: 63 (64%) 
G2: 53 (55%) 
95% CI, NR 
Chi-square (1 df): 
1.88 
p=0.17 

NR 

Case 
manage-
ment 

Bogner et 
al., 2008101 
 
G1: 32 
G2: 32 

Adults >50 
years with 
depression and 
HTN 
 
Primary care 
clinic  

G1: Integrated care of 
depression and 
hypertension with care 
manager 
G2: Usual care 

Three 
face-to-
face + two 
calls over 
4 weeks 

Number of 
patients with 
>80% 
adherence to 
depression 
medications  
(0 to 100%) 

MEMS G1: 16 
(50.0%) 
G2: 14 
(43.0%) 
95% CI: NR 
p: 0.81 

6 weeks:  
G1: 23 (71.9%) 
G2: 10 (31.3%) 
95% CI, NR 
p=0.001 

NR 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
manage-
ment 
(continued) 

Bogner et 
al., 201087 
 
G1: 29 
G2: 29 

Adults ≥50 
years with 
diabetes 
mellitus and 
depression 
Community-
based primary 
care clinic 

G1: Integrated care of 
depression and 
diabetes; care 
managers provided 
education, self-
management 
instruction, symptom 
and side-effects 
monitoring, referral 
assistance 
G2: Usual care 

Three 
face-to-
face + two 
calls over 
4 weeks 

Number of 
patients with 
>80% 
adherence to 
depression 
medications  
(0 to 100%) 

MEMS G1: 8 
(27.6%) 
G2: 4 
(13.8%) 
95% CI: NR 
p: 0.17 

6 weeks:  
G1: 18 (62.1%) 
G2: 3 (10.3%) 
95% CI, NR 
p<0.001 

NR 

Katon et 
al., 
2001;130  
Ludman et 
al., 
2003;131 
Von Korff 
et al. 
2003132 
 
G1: 170 
G2: 145 
 

Patients 18 to 
80 years 
Primary care 
clinics 

G1: Depression 
relapse prevention 
program including 
education, symptom 
monitoring, 
motivational 
enhancement, self-
management and self-
care instruction, and 
referral facilitation  
G2: Usual care: two to 
four visits in first 6 
months following 
antidepressant 
prescription; referral to 
mental health services 
as needed. 

Nine face-
to-face, 
phone, 
print, DVD 
contact 
over 12 
months 

Percentage who 
filled 
antidepressant 
prescriptions 

Pharmacy 
refill data 

NR 0 to 3 months  
(95 % CI):  
G1: 80.7 %  
(75.1 to 86.3) 
G2: 65.6 %  
(58.8 to 72.4) 
 

3 to 6 months  
(95 % CI):  
G1: 71.9 %  
(65.5 to 78.2) 
G2: 58.2% (51.2 to 
65.2) 
 
6 to 9 months  
(95 % CI):  
G1: 68.4%  
(61.8 to 75.0) 
G2: 55.6%  
(48.5 to 62.7) 
 
9 to 12 months  
(95 % CI):  
G1: 63.2%  
(53.3 to 70.0) 
G2: 49.7%  
(42.6 to 56.9) 
 
Adjusted odds ratio 
(95%CI) across 12 
months: 1.91  
(1.37 to 2.65)  
p<0.001 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
manage-
ment 
(continued 

    Adequate dose 
of 
antidepressant 
medication 

Pharmacy 
refill data 

NR NR Adjusted odds ratio 
(95% CI) across 12 
months:  
2.08 (1.41 to 3.06) 
p<0.001 

Collabo-
rative care  

Capoccia 
et al., 
2004133 
 
G1: 41 
G2: 33 
 

Patients ≥18 
years 
Primary care 
clinics 

G1: Pharmacist or 
pharmacy residents 
collaborated with 
primary care providers 
and psychiatrists; 
telephoned patients to 
address symptom and 
medication concerns, 
authorized medication 
refills, managed 
patient assistance 
programs, facilitated 
referrals, provided 
additional 
pharmacotherapy as 
needed 
G2: Usual care: 
patients encouraged to 
use available 
resources (clinical 
pharmacist, nurses, 
mental health 
professionals, primary 
care provider) as 
suggested by their 
primary care provider  

18 phone 
contact 
over 12 
months 

Adherent to 
antidepressants 
(taken ≥25 days 
of previous 30 
days)  
 

Question-
naire 

NR Percentage 
adherent at 3 
months: 
G1: 85% 
G2: 81% 
95% CI, NR 
p=NS 
 

Percentage 
adherent at 6 
months: 
G1: 78% 
G2: 73% 
95% CI, NR 
p=NS 
 
Percentage 
adherent at 9 
months: 
G1: 48% 
G2: 67% 
95% CI, NR 
p=NS 
 
Percentage 
adherent at 12 
months: 
G1: 59% 
G2: 57% 
95% CI, NR 
p=NS 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

Katon et al., 
1995134 
 
Major 
depression: 
91 
G1: 49 
G2: 42 
Minor 
depression: 
126 
G1: 59 
G2: 67 

Patients 18 to 
80 years 
Primary care 
clinics 

G1: Patients received 
education on 
depression, 
antidepressants, and 
CBT management 
techniques; completed 
a doctor-patient 
questionnaire to give 
PCP and had two 
psychiatric visits; 
psychiatrists 
collaborated with PCP 
about regimens and 
adherence; PCPs 
received education on 
depression; case 
consultations, and 
case conferences 
G2: Usual care: 
patients received 
treatment for 
depression from PCP; 
could refer to mental 
health specialist 

Four face-
to-face, 
print, video 
contact 
over 6 
weeks 

Patients 
receiving 
adequate 
dosage of 
antidepressants 
in continuation 
phase (3 to 7 
months) for ≥30 
days  
 

Pharmacy 
refill data 

NR Percentage from  
3 to 7 months: 
Major depression 
group 
G1: 87.8% 
G2: 57.1% 
95% CI, NR 
p<0.001 
Minor depression 
group 
G1: 88.1% 
G2: 47.8% 
95% CI, NR 
p<0.001 

NR 

Patients 
receiving 
adequate 
dosage of 
antidepressants 
in continuation 
phase (3 to 7 
months) for ≥90 
days  
 

Pharmacy 
refill data 

NR Percentage from  
3 to 7 months:  
Major depression 
group 
G1: 75.5% 
G2: 50.0% 
95% CI, NR 
p<0.01 
Minor depression 
group 
G1: 79.7% 
G2: 40.3% 
95% CI, NR 
p<0.001 

NR 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

Katon et 
al., 1996135 
 
Overall 
G1: 77 
G2: 76 
Major 
depression
: 65 
G1: 31 
G2: 34 
Minor 
depression
: 88 
G1: 46 
G2: 42 

Patients 18 to 
80 years 
Primary care 
clinic 

G1: Multifaceted 
collaborative care 
intervention targeting 
the patient, PCP, and 
process of care. 
Included behavioral 
treatment to manage 
depression and 
counseling to improve 
adherence. Patients 
received education on 
depression, 
antidepressants, and 
depression 
management 
techniques 
G2: Usual care: two to 
three visits to PCP in 
first 6 months following 
antidepressant 
prescription; referral to 
mental health services 
as needed. 

Eight face-
to-face, 
print, 
phone, 
video, over 
24 weeks 

Patients 
receiving 
adequate 
dosage of 
antidepressant 
medication for 
≥30 days 
(AHCPR 
guidelines) 
 

Pharmacy 
refill data 

NR Timeframe 
unspecified  
Major depression: 
G1: 66.7% 
G2: 57.6% 
95% CI, NR 
p<0.46 
Minor depression:  
G1: 84.8% 
G2: 53.9% 
95% CI, NR 
p<0.002 

NR 

Patients 
receiving 
adequate 
dosage of 
antidepressant 
medication for 
≥90 days 
(AHCPR 
guidelines) 

Pharmacy 
refill data 

NR Timeframe 
unspecified  
Major depression: 
G1: 62.1% 
G2: 54.6% 
95% CI, NR 
p=0.55 
Minor depression:  
G1: 69.6% 
G2: 39.5% 
p=0.08 

NR 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

    Percentage 
adherent to 
antidepressants 
(taken ≥25 days 
of previous 30 
days) 
 

Question-
naire 

NR 1 month: 
Major depression: 
G1: 85% 
G2: 63% 
95% CI, NR 
p=0.06 
Minor depression: 
G1: 81% 
G2: 67% 
95% CI, NR 
p=0.13 

4 months: 
Major depression: 
G1: 89% 
G2: 62% 
95% CI, NR 
p=0.02 
Minor depression:  
G1: 74% 
G2: 44% 
95% CI, NR 
p=0.01 
 
7 months: 
Major depression: 
G1: 79% 
G2: 54% 
95% CI, NR 
p=0.07 
Minor depression: 
G1: 64% 
G2: 41% 
95% CI, NR 
p=0.04 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

Katon et 
al., 
1999;136 
Katon et 
al., 
2002137 
 
G1: 114 
G2: 114 
 

Patients ≥18 
years  
Primary care 
providers 
Primary care 
clinics 

G1: Multifaceted 
stepped intervention 
for depression 
persistence; patients 
received education, 
two scheduled visits 
with psychiatrist, 
additional visits as 
needed, brief 
telephone calls; 
psychiatrists helped 
PCPs adjust dosages 
and medication; PCPs 
received immediate 
updates about patient 
progress 
G2: Usual care: two to 
four visits in first 6 
months following 
antidepressant 
prescription; referral to 
mental health services 
as needed. 

>Two 
face-to-
face, 
phone, 
print, DVD 
over NS 
period 

Percentage of 
patients 
receiving 
adequate 
dosage of anti-
depressants for 
≥ 90 days in 
previous 6 
months ( per 
AHCPR 
guideline) 

Pharmacy 
refill data 

NR Percentage:  
G1: 68.8%  
G2: 43.8% 
95% CI, NR 
Chi-square (1 df): 
12.60 
p=0.0001 

NR 

Patients 
receiving twice 
the dosage of 
the lower range 
(per AHCPR 
guideline)  

Pharmacy 
refill data 

NR Timeframe NR 
Percentage:  
G1: 46.8% 
G2: 25.7% 
95% CI, NR 
Chi-square (1 df): 
9.36 
p=0.002 

NR 

Adherent to anti-
depressants 
(taken ≥25 days 
of previous 30 
days) 
 

Questionnair
e 

NR Percentage 
adherent at 1 
month: 
G1: 77.4% 
G2: 69.2% 
95% CI, NR 
Chi-square (1 df): 
1.38 
p=0.24 
 

Percentage 
adherent at 3 
months: 
G1: 78.6% 
G2: 62.1% 
95% CI, NR 
Chi-square (1 df): 
5.52 
p=0.02 
 
Percentage 
adherent at 6 
months: 
G1: 73.2% 
G2: 50.5% 
95% CI, NR 
Chi-square: 9.53 
p=0.002 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

  Among patients with 
moderate depression 
(defined as SCL-20 
score ≤2.0 at baseline) 
N=149 

 Patients 
receiving 
adequate 
dosage of anti-
depressants for 
at least 90 days 
out of previous 6 
months 

Pharmacy 
refill data 

NR 
 

Number 
(percentage) at 6 
months: 
G1: 76% 
G2: 46% 
Chi-square (1 df)= 
6.10 
95% CI, NR 
p<0.05 

At 12, 18, 24, 30 
months: No 
significant 
differences across 
groups 

Among patients with 
severe depression 
(defined as SCL-20 
score >2.0 at baseline) 
N=79 

 Adherent to 
adequate 
dosage of anti-
depressants for 
at least 90 days 
out of previous 6 
months 
 

Pharmacy 
refill data 

NR 
 

Number 
(percentage) at 6 
months: 
G1: 24 (72%) 
G2: 14 (40%) 
Chi-square  
(1 df)=8.23 
95% CI, NR 
p<0.01 
 

Number 
(percentage) at 12 
months: 
G1: 23 (70%) 
G2: 13 (37%) 
Chi-square  
(1 df)=5.98 
95% CI, NR 
p<0.05 
 
At 18, 24, and 30 
months: No 
significant 
difference across 
groups 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Collabo-
rative care 
(continued) 

Pyne et 
al., 2011138 
 
G1: 123 
G2: 126 

Patients with 
HIV infection 
and 
depression;  
 
HIV providers 
VA HIV clinics 

G1: Collaborative 
stepped care with HIV 
and mental health 
providers; included 
education, self-
management 
instruction, and 
monitoring of 
depression and 
substance abuse 
symptoms; referral 
assistance 
G2: Usual care: HIV 
providers received 1 
hour of HIV and 
depression training; 
patients screened for 
depression at baseline 
and delivered results 
to HIV providers at 
most clinic visits 

>1 phone 
contact for 
patients, 
NR for 
provider 

Number of 
patients with 
>80% 
adherence to 
depression 
medications  
(0 to 100%) 

Question-
naire 

Mean 
percentage 
(SD) 
G1: 85.4 
(30.5) 
G2: 86.4 
(31.1) 

At 6 months: 
G1: 52/66 (78.8%) 
G2: 50/72 (69.4%) 
Odds ratio (95%CI):  
Unadjusted: 1.60 
(0.74 to 3.45) 
Adjusted: 1.65 (0.75 
to 3.62) 
Adjusted p=0.22 
 

At 12 months:  
G1: 45/59 (76.3%) 
G2: 51/60 (85.0%) 
 Odds ratio 
(95%CI):  
Unadjusted: 0.55 
(0.21 to 1.44) 
Adjusted: 0.56 
(0.20 to 1.57) 
Adjusted p=0.27 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Remin-
ders to 
nonad-
herent 
patients 
and lists of 
nonad-
herent 
patients to 
providers 

Hoffman et 
al., 2003139 
 
G1: 4899 
Pts. 
G2: 4665 
Pts. 
 

Patients ≥18 
years and their 
providers 
Pharmacies 

G1: Monthly mail-
based letters sent to 
providers listing 
patients who were 
prescribed 
antidepressants and 
found nonadherent 
through pharmacy 
claims; letters sent to 
nonadherent patients 
with general 
information about 
medication adherence 
G2: Usual care  

Six print 
and mail 
contact 
over 6 
months 

Percentage 
adherent to anti-
depressants 
(<10 gap days in 
a 30-day period) 

Pharmacy 
claims 
records 

NR Percentage 
adherent at 1 
month: 
G1: 58.9% 
G2: 57.4% 
95% CI, NR 
p=0.136 

Percentage 
adherent at 3 
months: 
G1: 66.9% 
G2: 66.5% 
95% CI, NR 
p<0.01 
Percentage 
adherent at 6 
months: 
G1: 52.3 % 
G2: 50.2 % 
95% CI, NR 
p<0.001 

Percentage 
adherence using 
HEDIS 
guidelines  

Pharmacy 
claims 
records 

NR Percentage 
adherent at 3 
months (a total of 30 
gap days in days  
1 to 84 of 
treatment): 
G1: 59.6% 
G2: 56.6% 
95% CI, NR 
p<0.01 

Percentage 
adherent at 6 
months (a total of 
51 gap days in 
days 1 to 180 of 
treatment):  
G1: 31.5% 
G2: 29.4% 
95% CI, NR 
p<0.05 
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Table 40. Depression: medication adherence (continued) 
Type of 
Inter-
vention 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Reminders 
to nonad-
herent 
patients and 
lists of 
nonad-
herent 
patients to 
providers 
(continued) 

    Persistency 
(patient 
considered 
persistent if date 
of the last 
prescription filled 
plus the days’ 
supply was ≤10 
days from the 
end of the trial) 
 

Pharmacy 
claims 
records 

NR Mean percentage at 
2 months: 
G1: 45.9% 
G2: 44.3% 
 

Mean percentage 
(SD) from 1 to 90 
days: 
G1: 36.8%(24.3) 
G2: 35.3%(12.4) 
Chi-square (1 df): 
0.127 
95% CI, NR 
p:NR 
Mean percentage 
(SD) from 1 to 180 
days: 
G1: 24.9%(51.9) 
G2: 23.3%(51.9) 
Chi-square (1 df): 
0.067 
95% CI, NR 
p:NR 

Abbreviations: ACE = angiotensin-converting enzyme; AHCPR = Agency for Health Care Policy and Research; CBT = cognitive behavioral therapy; CI = confidence interval; 
df = degrees of freedom; DVD = digital video disk; G = group; HEDIS = Healthcare Effectiveness Data and Information Set; ITT = intention to treat; MEMS = medication event 
monitoring systems; N = number; NR = not reported; NS = not statistically significant; PCP = primary care provider; RCT = randomized controlled trial; SCL-20 = Hopkins 
Symptom Checklist-20; SD = standard deviation; VA = Department of Veterans Affairs. 

 
 



 

114 

Table 41. Depression: strength of evidence for telemonitoring or telephone care interventions 

Intervention 

Number of 
Studies; 
Subjects 

(Analyzed) Outcome 
Risk of 

Bias Consistency Directness Precision 
Magnitude of Effect and 

Strength of Evidence 
Telemonitoring 
or telephone 
care vs. usual 
care 

2; 270 
(255) 

Medication 
Adherence 

RCT 
Medium 

Inconsistent Direct Imprecise No statistically significant 
difference  
 
Insufficient 

Abbreviation: RCT = randomized controlled trial. 

Detailed Synthesis: Case Management Interventions for Depression 

Medication Adherence 
All three interventions using case management demonstrated statistically significant 

differences between intervention arms and usual care in medication adherence outcomes (Table 
40).87,101,130-132 The results for this body of evidence suggest that case management yields 
improvements in medication adherence during or shortly after the intervention ends (moderate 
strength of evidence; Table 42). No evidence is available to evaluate the utility of this 
intervention for improving medication adherence over the longer term (after completion of the 
intervention). 

Table 42. Depression: strength of evidence for case management interventions 

Intervention 

Number of 
Trials; 
Subjects 
(Analyzed) Outcome 

Study 
Design/Risk 
of Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Case 
management 
vs. usual 
care 

3; 508 
(437) 

Medication 
adherence 

RCT 
Medium 

Consistent Direct Precise Difference in percentage 
points for adherence or filling 
prescriptions over time: 9 to 
15 (range across studies) 
Moderate  

3; 508 
(437) 

Symptom 
improvement 

RCT 
Medium 

Consistent Direct Precise Difference in CES-D scale: 
7.0 to 9.4 (range across 
studies) 
Mean difference in SCL-20 
(0 to 4 range) scores 
between groups across 12 
months: 0.08 
Moderate  

1; 386 
(315) 

Self-reported 
disability 

RCT 
Medium 

Unknown Indirect Imprecise Varied measures, outcomes, 
time periods 
Insufficient 

Abbreviations: CES-D scale = Center for Epidemiologic Studies-Depression scale; RCT = randomized controlled trials; 
SCL-20 = Hopkins Symptom Checklist-20; vs. = versus.  

Other Outcomes 
All three trials reporting improvement in medication adherence also reported health and other 

outcome data. The two 4-week interventions reported outcomes at 6 weeks,87,101 and the 12-
month intervention reported outcomes at 3, 6, 9, and 12 months.51-53 All three trials demonstrated 
significant differences at followup favoring the intervention arm over the control arm for 
symptoms of depression (moderate strength of evidence of benefit) (Table 42).87,101,130-132 One 
trial, on relapse prevention, evaluated three disability measures, using the Medical Outcomes 
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Study Short Form-36 (SF-36) Social Function scale, the SF-36 Emotional Function Scale, and 
the Sheehan Disability Scale.130-132 Only the SF-36 Social Functioning scale measure 
demonstrated a significant difference between intervention and control arm.130-132 This evidence 
is insufficient to draw conclusions about the effectiveness of case management to improve self-
reported disability outcomes (Table 42). The trials did not report mortality, patient satisfaction, 
health care utilization, or costs. 

Detailed Synthesis: Collaborative Care Interventions for Depression 

Medication Adherence 
The five collaborative care interventions varied by population and components.  
Three other collaborative care interventions were developed and implemented by 

investigators common to all three trials and carried out in similar settings. They differed in 
structure (stepped care with the number of contacts and course of treatment tailored to the 
patient136,137 vs. a common protocol for all patients134,135) and in process (alternate visits to 
psychiatrists and primary care134 vs.psychiatrists136,137 or psychologists135 serving as central 
agent of delivery of the intervention). Two of these trials were stratified by major and minor 
depression;134,135 a third selected patients for persistence (based on SCL-20 scores) and then 
stratified by severity of depression;136,137 in addition, one trial presented results for the overall 
group.136  

Of the two trials that stratified subjects by major and minor depression, one demonstrated 
statistically significant improvement in medication adherence measured by adequacy of dosage 
or percentage adherence for the intervention arm compared with usual care for both subgroups of 
major and minor depression at 7 months after randomization.134 The other trial found improved 
medication adherence (percentage adherent) in the intervention arm compared with the control 
arm at 4 and 7 months after randomization for both major and minor depression patients; with 
the exception of the 7-month followup for major depression, these differences were statistically 
significant at p<0.05.135 The trial did not demonstrate significant difference for measures of 
adequacy of prescription for either major or minor depressive groups.  

One trial continued to record medication adherence outcomes for 6-month intervals through 
30 months after randomization;136,137 it reported overall differences by intervention arms at 3 and 
6 months after randomization.136,137 Among patients severely depressed at baseline, the 
intervention arm continued to show benefits of the intervention on medication adherence at 12 
months.136,137 This effect did not extend to patients with moderate depression at 12 months, and 
neither group (moderate or severe depression) showed statistically significant differences 
between arms from 18 months onward.  

These three trials suggest that collaborative care interventions produced improvements in 
medication adherence overall (moderate strength of evidence of benefit) (Table 43). 

Of the two other trials, one focused on providing populations with interventions for 
depression and HIV infection.138 It reported on adherence to both HIV medications and 
antidepressants; the look-back period of the patient-reported adherence measure was very short 
at 4 days.138 This trial showed no statistically significant effect of the intervention arm on 
medication adherence.  

A second trial relied on pharmacists as the central agents in a collaborative care intervention; 
they communicated with a care team and had responsibility for numerous activities including 
prescriptive authority “for the initiation, adjustment, management, and monitoring of 
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pharmacotherapy; triage and care of acute patient problems over the phone; and smoking 
cessation, blood pressure monitoring, and disease management.”133 Their interaction with 
patients was limited to (a) weekly telephone calls in the first 4 weeks, (b) biweekly calls through 
week 12, and (c) bimonthly calls from months 4 to12. This intervention showed no difference 
between intervention and usual care arms in medication adherence at 3, 6, 9, or 12 months. The 
evidence for these two interventions is insufficient to judge their effectiveness (Table 43). 

Other Outcomes 
All three collaborative care interventions that showed a difference between arms for 

medication adherence reported on changes in depression symptoms (Appendix G). Two 
demonstrated statistically significant improvements in response (difference in response to 
treatment varied from 28.1 to 30.6 percentage points, p<0.05) and in symptoms using the SCL-
20 scale in the group with major depression but not in the group with minor depression 
(difference in response to treatment varied from 7.9 to 13.9 percentage points, p>0.2).134,135 A 
third trial, with stratified results for patients with moderate or severe depression, found 
statistically significant differences in depression severity at 28 months following randomization 
in the intervention arm compared with usual care for patients with moderate depression (0.88 vs. 
10.23 on a 0-4 SCL-20 depression score, p=0.004) but not for those with severe depression (1.16 
vs. 1.19, p=0.88).136,137 Table 43 provides strength-of-evidence grades for this limited body of 
trials that suggest benefit from collaborative care (low strength of evidence). 

Two trials reported improvement in patients’ viewing antidepressant therapy as helping 
somewhat to a great deal (21.7 to 24.8 percentage points difference for major depression, 6.0 to 
20.4 percentage points difference for minor depression) (low strength of evidence).134,135 Three 
trials reported on health care utilization and found conflicting but nonsignificant differences 
between arms (insufficient evidence).134-137 One trial examined costs and found no difference 
between trial arms (insufficient evidence).136,137 All three trials found greater patient satisfaction 
with quality of care in the intervention arm than in usual care (moderate strength of evidence).134-

137 This difference was not statistically significant for the patient group with minor depression in 
one trial;134 for the remaining trials and groups, the difference in percentage points for patients 
rating the quality of care received for depression as good to excellent ranged from 16 to 32.5. 
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Table 43. Depression: strength of evidence for collaborative care interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect 
and Strength of 
Evidence 

Collaborative 
care vs. 
usual care 

3 (telephone and 
in-person); 598 
(598) 
 

Medication 
adherence 

RCT 
Medium 

Consistent Direct Precise Difference in 
percentage points for 
adherence: 16.5 to 
40.3 (range across 
studies) 
Moderate  

1; 249 (249) 
 
Depression and 
HIV  

Medication 
adherence 

RCT 
Medium 

Unknown Direct Imprecise Difference in 
percentage points for 
adherence: -8.7 to 9.4 
(range) 
Insufficient for patients 
with depression and 
HIV 

1 (telephone 
only); 74 (74) 
 

Medication 
adherence 

RCT 
Medium 

Unknown Direct Imprecise Difference in 
percentage points for 
adherence: -19 to 2 
(range across study) 
Insufficient  

2; 156 (156) 
Major depression  

Symptom 
improvement 

RCT  
Medium 

Consistent Direct Precise Varied magnitude 
based on outcome and 
time periods 
Low  

2; 214 (214) 
Minor depression  

Symptom 
improvement 

RCT  
Medium 

Inconsistent Direct Imprecise Varied magnitude 
based on outcome and 
time periods 
Insufficient  

1; 149 (149) 
Moderate 
depression 

Symptom 
improvement 

RCT  
Medium 

Unknown Direct Precise Varied magnitude 
based on outcome and 
time periods 
Low  

1; 79 (79) 
Severe 
depression 

Symptom 
improvement 

RCT  
Medium 

Unknown Direct Imprecise Varied magnitude 
based on outcome and 
time periods 
Insufficient  

2; 370 (370) Patient 
satisfaction 
with utility of 
antidepres-
sants 

RCT  
Medium 

Consistent Direct Imprecise Difference in 
percentage points in 
those rating 
antidepressants as 
helping somewhat to a 
great deal: 6.0 to 24.8 
(range across studies) 
at 4 months 
Low  

3; 598 (598) Health care 
utilization 

RCT  
Medium 

Inconsistent Direct Imprecise Varied outcomes, time 
periods, and 
consistency 
Insufficient 
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Table 43. Depression: strength of evidence for collaborative care interventions (continued) 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect 
and Strength of 
Evidence 

Collaborative 
care vs. 
usual care 
(continued) 

1; 228 (228) Costs RCT  
Medium Unknown Direct Imprecise Direction and 

magnitude of 
difference varies by 
type of cost 
Insufficient 

 3; 598 (598) Patient 
satisfaction 
with quality 
of care 

RCT  
Medium 

Consistent Direct Precise Difference in 
percentage points in 
those rating quality of 
care as good to 
excellent:  
5.1 to 32.5 (range 
across studies) at  
3 to 4 months;  
16 at 6 months 
Moderate SOE  

Abbreviations: NA = not applicable; RCT = randomized controlled trials; SOE = strength of evidence.  

Detailed Synthesis of Reminders to Nonadherent Patients and Lists of 
Nonadherent Patients to Providers 

Medication Adherence 
A single large trial, with a 6-month intervention, provided evidence on the utility of 

employing information systems as a trigger to send letters to nonadherent patients and their 
providers about the importance of medication adherence.139 Patients in the intervention arm had 
significantly higher medication adherence at 3 and 6 months than those in the control arm of 
usual care (Table 40). Depending on the measure used (10 gap days or MPR) and the time span 
for the outcome (1 month, 90 days, 180 days), the difference between the arms ranged from 1 to 
3 percentage points (low strength of evidence) (Table 44).  

Table 44. Depression: strength of evidence for reminders to providers and nonadherent patients 
interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/Risk 
of Bias Consistency Directness Precision 

Magnitude 
of Effect 
and 
Strength of 
Evidence 

Reminders 
vs. usual 
care 

1; 9,564 
(9,564) 

Medication 
adherence 

RCT 
Medium 

Consistent Direct Precise Difference in 
percentage 
points for 
adherence; 
1 to 3 (range 
across 
study) 
Low 

Abbreviation: RCT = randomized controlled trials.  

Other Outcomes 
The authors of this trial noted the unknown clinical significance of such a difference in 

adherence rates but they offered no additional data to evaluate the effect of the intervention on 
health outcomes.  
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Key Question 1. Glaucoma: Medication Adherence Interventions  

Description of Included Studies 

Overview  
One trial, rated medium for risk of bias, examined an intervention that attempted to improve 

medication adherence among patients with glaucoma.140  

Population 
The trial population included patients ages 18 years or older with diagnosis of open-angle 

glaucoma, angle-closure glaucoma, glaucoma suspect, or ocular hypertension who had been 
prescribed eye drops for their condition.  

Intervention 
This trial was directed at patients. It tested a multicomponent intervention consisting of an 

education video, discussion of barriers and strategies, reminder telephone calls, and a dosing aid.  

Control 
The control group received no additional intervention except for an instruction to take their 

eye drops as indicated. 

Outcome and Timing 
The trial did not report on the initiation of therapy; it reported proportion of prescribed doses 

taken as well as changes in adherence rates. Medication adherence was measured as proportion 
of prescribed doses taken and changes in adherence rates (from the end of an initial 3-month 
observational cohort period and the end of the RCT period in the trial, 6 months into the overall 
trial period). These measurements were taken using a dosing aid that was downloaded at the 
appropriate times for measurement. This trial reported a significantly higher medication 
adherence in the intervention arm than in the control arm. The trial reported a health outcome of 
intraocular pressure for glaucoma patients measured in millimeters of mercury (mm Hg).  

Setting 
The trial was conducted at two eye clinics.  

Applicability 
The applicability of this trial is limited by the availability of dosing aids such as those tested 

in this intervention.  

Key Points 

Overview 
• A single trial provided evidence on improving medication adherence and other outcomes 

for glaucoma (Table 45). 
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Table 45. Glaucoma: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Multicomponent 
intervention 
including an 
educational 
video, discussion 
of barriers, 
reminder calls, 
and dosing aid 

Okeke et al., 
2009140 
N=127 

Adherence rate, 3 months after 
intervention 
Change in adherence rate 
(unadjusted), change between 
3 and 6 months 
Change in adherence rate 
(adjusted), change between 3 
and 6 months 

Intraocular pressure, change between 3 and 
6 months 
 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; N = number 

Multicomponent Intervention for Glaucoma 
• Medication adherence: One trial provided evidence of improved medication adherence 

(low strength of evidence).  
• Morbidity (intraocular pressure): Because of lack of precision, we were unable to judge 

the true effect of the intervention on intraocular pressure (insufficient). 

Detailed Synthesis of Results 
This multicomponent intervention significantly improved medication adherence, as measured 

with dosing aids (proportion of pills taken and change in adherence rate) (low strength of 
evidence for benefit) (Table 46).  

This trial presented specific morbidity outcomes. Intraocular pressure did not significantly 
improve in the between baseline to 3 months, or up to 6 months after the end of the intervention 
(Table 47). 
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Table 46. Glaucoma: detailed medication outcomes 

Type of 
Intervention 

Study N 
per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Multicomponent  Okeke et 
al., 
2009140 
 
G1: 35 
G2: 31 

Adults with 
glaucoma, 
glaucoma 
suspect, 
open-angle 
glaucoma, 
angle-closure 
glaucoma, or 
ocular 
hypertension 
 
Two eye 
clinics 

G1: Educational video, 
discussion of barriers 
and strategies with 
study coordinator, 
reminder phone calls,, 
use of a dosing aid  
 
G2: Controls were told 
that it is important to 
take their eye drops as 
prescribed, but had no 
other intervention 

10-minute 
education
al video; 
reminder 
call once 
a week for 
first 
followup 
month and 
every 
other 
week for 
the next 2 
months 

Adherence rate 
 
 
 

Dosing aids 3 months 
before 
intervention 
Adherence 
rate: 
G1: 0.54 
(0.17) 
G2: 0.46% 
(0.23) 
P = 0.10 

3 months after 
intervention: 
G1: 0.73 (0.22) 
G2: 0.51 (0.30) 
95% CI, NR 
P= 0.001  

Change between 
3 and 6 months 
(unadjusted): 
G1: 0.19 (0.20) 
G2: 0.06 (0.23) 
95% CI, NR 
P = 0.01 
 
Change between 
3 and 6 months 
(adjusted): 
G1: 0.21 (0.05) 
G2: -0.002 (0.04) 
95% CI, NR 
P= 0.0001 
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Table 47. Multicomponent intervention for glaucoma: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome Risk of Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Multi-
component 
vs. usual care 

1; 66 (66) Proportion of 
prescribed 
doses taken 

RCT 
Medium 

Unknown Direct Precise Difference in 
adherence rate: 
0.22 
Low  

1; 66 (66) Morbidity: 
Intraocular 
pressure 

RCT 
Medium 

Unknown Direct Imprecise Insufficient 

Abbreviations: N=number; RCT=randomized controlled trial. 

Key Question 1. Multiple Sclerosis: Medication Adherence 
Interventions 

Description of Included Studies 

Overview  
One trial, with medium risk of bias, provided evidence on a software-based telephone 

counseling intervention to improve medication persistence among patients with multiple 
sclerosis (MS).141  

Population 
The trial population consisted of adult patients who were on Avonex® (interferon beta-1a) 

treatment for their MS (Biogen Idec manufactures Avonex, the MS treatment examined in this 
trial). 

Software-Based Telephone Counseling Intervention 
The intervention was directed at patients and systems. In this trial, call center staff at the 

Biogen call center used a software-based counseling intervention. This software, which was 
based on the transtheoretical model of change and motivational interviewing, focused on 
increasing persistence in therapy-taking for MS patients. The software program guided call 
center staff members with appropriate messages to convey to patients during telephone calls 
about Avonex therapy continuation. Patients in the control group did not receive telephone calls 
from Biogen call center staff, but they were provided with a toll-free hotline number with which 
they could reach the call center if needed. 

Outcome and Timing 
The trial did not report on the initiation of therapy or on medication adherence per se. It 

presented persistence outcomes, looking specifically at discontinuation of Avonex therapy for 
MS. The trial reported improvement in medication persistence in the intervention arm, but it did 
not present data on other health outcomes. 
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Setting 
The trial was conducted with a group of MS patients who were contacted by a 

pharmaceutical company (Biogen Idec).  

Applicability 
Although the intervention itself was broadly applicable among MS patients, recruitment of 

patients was stratified by stage of readiness to discontinue Avonex treatment. The recruitment 
process involved contacting sufficient participants to get adequate representation across all three 
stages, which likely makes the study population not representative of the overall MS patient 
population and hence limits applicability of findings.  

Key Points 

Overview 
• A single trial intervention, which used software to guide telephone counselors through 

their conversations with MS patients, significantly improved medication persistence for 
patients with MS (Table 48). 

Table 48. Multiple sclerosis: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Counseling 
(software-
based 
telephone) vs. 
usual care  

Berger et al., 
2005 141 
N=435 

+ Percentage of patients who 
discontinued use of Avonex 
therapy for multiple sclerosis 

NR 
 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; N = number; NR = not reported. 

Software-Based Telephone Counseling Intervention for MS 
• Medication persistence: The software-based telephone intervention reduced the 

percentage of patients who discontinued use of the MS medication (low strength of 
evidence for benefit). 

Detailed Synthesis of Results 
The intervention, based on the transtheoretical model of change, significantly improved 

medication persistence for individuals with MS (Table 49, as measured by proportion of patients 
who discontinued MS treatment) when compared with those who did not receive this 
intervention (low strength of evidence for benefit) (Table 50).  
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Table 49. Multiple sclerosis: detailed medication outcomes 
Type of 
Interven-
tion 

Study 
N per 
Group 

Sample 
and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
direction) Source 

Base-
line 

First 
Followup 

Additional 
Followups 

Counselin
g 
(software-
based 
telephone) 

Berger 
et al., 
2005 141 
 
G1: 172 
G2: 
195 

Adults 
currently 
on MS 
therapy 
with 
Avonex 
 
Network of 
patients 
with MS 
contacted 
by Biogen 
(manufac-
turer of this 
drug)  

G1: Software-
based counseling 
intervention to 
contact patients 
(depending on 
stage of readiness 
and importance of 
continuing the 
medicine); call 
center staff used 
Web-based 
software to guide 
them through 
motivational 
interviewing based 
counseling 
sessions. 
 
G2: Patients did 
not receive calls, 
but had access to 
call center staff via 
standard toll-free 
hotline 
mechanisms. 

Every 2 or 
4 weeks  

Percentage of 
patients who 
discontinued use 
of Avonex 
therapy for MS 
 

Self-report NR G1: 2 (1.2%) 
discontinued 
G2: 17 (8.7%) 
discontinued 
95% CI, NR 
P= 0.001 

 NR 

Abbreviations: CI = confidence interval; G = group; MS = multiple sclerosis; NR = not reported. 
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Table 50. Software-based telephone counseling interventions for multiple sclerosis: strength of 
evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome Risk of Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Counseling 
(software-
based 
telephone) vs. 
less intense 
intervention  

1; 435(367) Percentage of 
patients who 
discontinued 
therapy 
 

RCT 
Medium 

Unknown Direct Precise Difference in 
percentage 
points of 
patients who 
discontinued 
use of MS 
therapy: 
7.5 
Low  

Abbreviations: MS = multiple sclerosis; N = number; RCT = randomized controlled trial.  

Key Question 1. Musculoskeletal Diseases: Medication Adherence 
Interventions 

Description of Included Studies 

Overview 
Three trials examined interventions designed to improve medication adherence in 

populations that had musculoskeletal diseases.142,143 We rated two trials as having low risk of 
bias142,144 and the other as having medium risk of bias.143  

Population 
One trial focused on populations with rheumatoid arthritis, psoriatic arthritis, and 

inflammatory arthritis.142 The other two trials focused on populations with osteoporosis or 
osteopenia.143,144 

Intervention 
Two trials were directed at patients and systems-level change.142,143 In one, the intervention 

consisted of case management, which included appointments with a health educator in addition 
to standard rheumatology care, a notebook containing Arthritis Foundation pamphlets, medicine 
calendars, and a map of the hospital.142 In the other trial, the intervention group received care 
from a physician assistant and monthly telephone conversations with staff in a virtual 
osteoporosis clinic. One trial, directed only at patients, involved use of a decision aid (a tailored 
pictographic 10-year fracture risk estimate, absolute risk reduction with bisphosphonates, side-
effects, and out-of-pocket cost).144 

Comparator 
In one trial, patients in the control group received standard care, defined as care from their 

rheumatologist;142In addition, they received pamphlets from the Arthritis Foundation, examples 
of medicine calendars, and a map of the hospital (but not educational visits).142 In another trial, 
the control group received usual care, defined as referral to and evaluation and treatment from, a 
primary care physician.143 Finally, in a third, the control group received usual care, defined as 
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review of bone mineral density results without calculations of fracture risk in addition to a 
standard brochure.144 

Outcome and Timing  
One trial examined adherence.142 Adherence was measured using a self-report from patients 

and creating a mean score of adherence at various time points (baseline, 6 months, and 12 
months).142 The change in adherence from baseline to various time points was measured.142 
Another trial examined initiation of treatment measured by examining the percentage of study 
subjects who filled osteoporosis medication within 130 days of enrolling in the trial.143 In 
addition, for those trials in which medication adherence improved significantly, we included 
relevant health outcomes when reported. Such information, specifically patient satisfaction 
outcomes, which was an overall self-reported level of satisfaction regarding osteoporosis 
treatment, was relevant and reported for one trial.143 The third trial, which focused only on 
patients, assessed adherence, persistence, and initiation of therapy.144 Adherence and persistence 
were measured at 6 months using pharmacy refill data;144 adherence was measured at 6 months 
by self-report.144 Initiation of bisphosphonates therapy was measured at baseline using pharmacy 
refill data.144 

Setting 
One trial was conducted in an arthritis center of an urban teaching hospital.142 Another 

focused on patients with osteoporosis, was conducted at the Kaiser Permanente San Diego 
Department of Preventive Medicine.143 The third trial, focused on patients with osteoporosis or 
osteopenia, was conducted in 10 general medicine and primary care practices that were affiliated 
with the Mayo Clinic in Minnesota.144 

Applicability 
We found all three trials to be broadly applicable to patients with these conditions because of 

the potential ease with which the interventions described could be more broadly applied and the 
types of primary care settings in which they were conducted.142-144 

Key Points 
• Three trials evaluated medication adherence. Two reported significant improvement in 

medication adherence but, in one, improvement in medication adherence was seen only in 
one of the adherence outcomes reported (Table 51). 

• Two trials were directed at patients and systems-level change; one was directed only at 
patients. 

• We evaluated other outcomes (patient satisfaction) for the two trials that showed 
improvement in medication adherence (insufficient evidence). 

• We graded strength of evidence formally for the three trials separately, which equated to 
grading the following three kinds of interventions: (1) case management, (2) virtual 
clinic, and (3) a decision aid. We judged the body of evidence as low for the virtual clinic 
and insufficient evidence for case management and decision aid interventions due to lack 
of precision. 
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Table 51. Musculoskeletal diseases: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Case 
management 
 

Rudd et al., 
2009142 
 

=  Mean score on adherence 
to treatments scale 
(0=best, 3=worst)  

= Percentage change at 6 
months in medication 
adherence outcome 

= Percentage change at 12 
months in medication 
adherence outcome 

NA 

Virtual 
osteoporosis 
clinic 

Waalen et al., 
2009143 

+ Percentage of women 
using osteoporosis 
medication, at 13 months 
from entry into study  

= Patient satisfaction with care, at 1 year 
and 30 days from entry into study  

Decision aid Montori et al., 
2011144 

+ Proportion with > 80% 
adherence, 6 months 

= Proportion of days 
covered, 6 months 

= Persistence, 6 months 
= Proportion that did not 

miss a dose, 6 months 
= Started therapy, baseline 

= Mean satisfaction with knowledge 
transfer 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; N = number. 

Detailed Synthesis for Interventions for Musculoskeletal Diseases 

Medication Adherence 
One trial examined initiation of treatment and showed that a telephone-based virtual clinic 

intervention can increase the use of osteoporosis medication among newly diagnosed women 
(Table 52 and Table 53, low strength of evidence of benefit).143 In this trial, initiation of 
treatment was measured by examining the percentage of women who were using osteoporosis 
medication (at 1 year and 30 days from entry into the study) using a pharmacy database. 

Another trial, using a decision aid as the intervention, measured initiation of therapy at 
baseline using pharmacy refill data (Table 52).144  

One trial, using a case management intervention, examined adherence but did not show a 
significant effect of the intervention on adherence (Table 52).142 

The trial using the decision aid examined adherence and showed a significant difference in 
the proportion of patients with more than 80 percent adherence at 6 months among those in the 
intervention group, as compared with the control group. Other medication adherence outcomes in 
the same trial showed no significant differences between the intervention and the control. The 
same trial measured initiation of therapy at baseline.144 This trial also examined persistence in 
adherence and did not show significant difference of the intervention.144  

We judged the body of evidence as insufficient to rate strength of evidence for the case 
management and decision aid interventions (Table 54 and Table 55). 
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Table 52. Musculoskeletal conditions: detailed medication outcomes 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
manage-
ment 

Rudd et al., 
2009142 
 
Adherence 
baseline 
G1: 51 
G2: 63 
 
Adherence  
6 months 
G1: 49 
G2: 57 
 
Adherence  
12 months 
G1: 48 
G2: 57 
 
Percentage 
change  
6 months 
G1: 49 
G2: 57 
 
Percentage 
change  
12 months 
G1: 48 
G2: 57 

Adults with 
arthritis; who had 
≥one visit with 
rheumatologist  
 
Arthritis center in 
urban teaching 
hospital 

G1: Case 
management that 
included standard 
rheumatology care; a 
notebook containing 
Arthritis Foundation 
pamphlets written in 
plain language, 
examples of medicine 
calendars, and 
hospital map; two 
appointments with 
health educator. 
 
G2: Standard 
rheumatology care 
and a notebook 
containing Arthritis 
Foundation pamphlets, 
examples of medicine 
calendars, and 
hospital map. 

Indivi-
dualized 
care 
involved  
two appoint-
ments, 1 
hour each, 
with an 
educator 

Mean score 
on adherence 
to treatments 
scale (0=best, 
3=worst)  

Self-report 
 

G1: 0.40 
(0.40) 
G2: 0.30 
(0.37) 

6 months: 
 
6-month mean 
(SD)  
G1: 0.23 (0.28)  
G2: 0.24 (0.32) 

12 months: 
 
12-month mean 
(SD)  
G1: 0.17 (0.25) 
G2: 0.18 (0.30) 

Percentage 
change 
medication 
adherence 
outcome 

Self-report 
 

 6 months 
G1: -4.76  
G2: 0.25  
95% CI, NR 
p= 0.33  

12 months 
G1: -12.21  
G2: -3.12  
95% CI, NR  
p= 0.10 
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Table 52. Musculoskeletal conditions: detailed medication outcomes (continued) 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Virtual 
osteo-
porosis 
clinic 

Waalen et al., 
2009 143 
 
G1: 109 
G2: 102 

Women ≥60 
years, who had 
uncomplicated 
osteoporosis and 
who had not 
previously 
identified as 
having 
osteoporosis 
 
Kaiser 
Permanente San 
Diego 
Department of 
Preventive 
Medicine 

G1: Patients received 
care from a PA under 
the supervision of a 
physician.  
 
G2: Patients received 
a referral to their usual 
primary care physician 
and were told they 
would be contacted by 
the PCP for followup. 
No further contact with 
the patient was 
initiated by the 
osteoporosis clinic 
until the end of the 
study. 

One-time 
mailing; 
open-ended 
telephone 
conversa-
tion 

Percentage of 
women using 
osteoporosis 
medication  
 
Measured at 1 
year and 30 
days from 
entry into 
study  

Pharmacy 
database 

NR G1: 68.8%  
G2: 45.1%  
95% CI, NR 
p: <0.001 

NR 

Decision 
aid 

Montori et al., 
2011144  
  
Initiation: 
Started 
therapy 
G1 52 
G2: 48 
 
Adherence: > 
80% days 
covered: 
G1: 23 
G2: 19 
 
Adherence: 
Median 
(range) 
proportion of 
days covered: 
G1: 23 
G2: 19 

Postmenopausal 
women, ≥50 
years, bone 
mineral density 
levels consistent 
with osteopenia 
or osteoporosis, 
not already under 
osteoporosis 
medication, found 
eligible for 
bisphosphonate 
therapy, had a 
followup 
appointment with 
clinician and were 
available for 
phone followup 6 
months from 
initial 
appointment 
 

G1: Intervention 
patients received a 
decision aid in addition 
to usual care. 
 
G2: Control patients 
received a standard 
brochure in addition to 
usual care. 

Patients in 
intervention 
group had 
access to 
the decision 
aid during 
their 
consultation 
with a 
physician, 
discussed 
the decision 
aid during 
the 
consultation, 
and then 
took the 
decision aid 
home. 

Initiation: 
Started 
therapy 

Pharmacy 
refill data 

Total 
G1: 44% 
G2: 40% 
95% CI: NR 
p= NR 
 
<10% Risk 
Category 
G1: 50% 
G2: 25% 
95% CI: NR 
p= NR 
 
10 to 30% 
Risk Category 
G1: 45% 
G2: 45% 
95% CI: NR 
p= NR 
 

NA 
 

NA 
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Table 52. Musculoskeletal conditions: detailed medication outcomes (continued) 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Decision 
aid 
(continued) 

 
Persistence: 
Median 
(range) 
number of 
days covered 
G1: 23 
G2: 19 
 
Adherence: 
Did not miss a 
dose 
G1: 17 
G2: 19 
 
 

 
10 general 
medicine and 
primary care 
practice in MN, 
affiliated with the 
Mayo Clinic 
 

    >30% Risk 
Category 
G1: 40%  
G2: 33% 
95% CI: NR 
p=NR 

  

Adherence: > 
80% days 
covered 

Pharmacy 
refill data 

NR 6 months  
G1: 100% 
G2: 74% 
95% CI: NR 
p=0.009 

NR 

Adherence: 
Median 
(range) 
proportion of 
days covered 

Pharmacy 
refill data 

NR 6 months  
G1: 100  
(86.1 to 100) 
G2: 98.2  
(0 to 100) 
95% CI: NR 
p= 0.09 

NR 

Persistence:  
Median 
(range) 
number of 
days covered 

Pharmacy 
refill data 

NR 6 months G1: 
170 (30 to 180) 
G2: 180  
(28 to 180) 
95% CI: NR 
p= 0.38 

NR 

Adherence: 
did not miss a 
dose 
 

Self-report 
 

NR 6 months G1: 
65% 
G2: 63% 
95% CI: NR 
p=0.92 

NR 

Abbreviations: CI = confidence interval; G = group; NR = not reported; PA = Physician Assistant. 
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Table 53. Virtual clinic interventions for musculoskeletal diseases: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Virtual clinic 
vs. usual care  

1; 235 (211) Initiation of 
treatment 

RCT 
Medium 

Unknown 
 

Indirect Precise Difference in percentage 
of women using 
osteoporosis medication 
at (G1 vs. G2) at 13 
months: 23.7 
 
Low 

1; 235 (211) Patient 
satisfaction 

RCT 
Medium 

Unknown Direct Imprecise No statistically significant 
difference  
 
Insufficient 

Abbreviations: G = group; RCT = randomized controlled trial; vs. = versus. 

Table 54. Case management interventions for musculoskeletal diseases: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome Risk of Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Case 
management 
vs. usual care  

1; 127 (127) Medication 
adherence 
 

RCT 
Low 

Unknown Direct Imprecise Difference in 
mean 
adherence score 
(G1 vs. G2) at  
6 months: -0.01 
 
Insufficient 

Abbreviations: G = group; RCT = randomized controlled trial; vs. = versus. 

Other Outcomes 
In one trial where medication adherence outcomes were improved for those in the 

intervention group,143 patient satisfaction outcomes were collected using a poststudy 
questionnaire completed by approximately 65 percent of women in both the intervention and the 
control groups (Appendix G). However, no significant differences were seen between groups 
when women were asked whether their treatment experiences for osteoporosis were good (Table 
55). In the other trial where significant differences were seen in the intervention group, when 
examining the proportion of patients with more than 80 percent adherence, patient satisfaction 
with knowledge transfer was measured by self-report. The trial found no significant differences, 
suggesting insufficient strength of evidence (Table 55).144  
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Table 55. Decision aid interventions for musculoskeletal diseases: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Decision aid 
vs. usual care 

1; 100 (100) Medication 
adherence 

RCT 
Low 

Unknown 
 

Indirect Imprecise Various outcomes with 
varied measures 
 
Insufficient 

1; 100 (100) Persistence RCT 
Low 

Unknown Indirect Imprecise No statistically significant 
difference  
 
Insufficient 

1; 100 (100) Initiation of 
therapy 

RCT 
Low 

Unknown Indirect NR Insufficient 

1; 100 (NR) Patient 
satisfaction 

RCT 
Low 

Unknown Indirect Imprecise No statistically significant 
difference  
 
Insufficient 

Abbreviations: NR = not reported; RCT = randomized controlled trial; vs. = versus. 

Key Question 1. Unspecified or Multiple Chronic Conditions: 
Medication Adherence Interventions 

Description of Included Studies 

Overview 
Four trials examined interventions designed to improve medication adherence in populations 

that had unspecified or multiple chronic conditions.145-148 We rated one trial as having a low risk 
of bias146 and the other three as having medium risk of bias.145,147,148  

This section includes trials that are not featured in other sections of this KQ. Specifically, this 
section includes trials with populations that had unspecified chronic conditions or multiple 
chronic conditions. Multiple chronic conditions does not refer to coexisting conditions, unless 
the conditions are unspecified, in which case multiple unspecified conditions may be present 
simultaneously. Explicitly mentioned coexisting conditions (such as, for example, studies of 
patients with diabetes and hypertension as comorbidities) are included in KQ 4, which deals with 
vulnerable populations.  

Population 
We included here trials that populations with various multiple or unspecified chronic 

conditions. In trials that specified multiple conditions, the disorders included diabetes, 
hypertension, hyperlipidemia, and depression. 

Intervention 
In three of these four trials, the interventions included interaction with a pharmacist, a 

pharmacy outreach program, medication-related education (conducted by a pharmacist via 
telephone conversations with the patient), and a problem-solving intervention.145-147 In the fourth, 
an interdisciplinary case management intervention formed the basis for what the authors termed 
as a “primary intensive care” intervention.148 
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Comparator 
The comparator in each case was a usual-care control group (essentially a care environment 

that followed a typical standard of care for that group of patients). The specific components of 
usual care varied considerably because each trial had a different combination of chronic diseases 
and different intervention components. In the trial involving an interdisciplinary care 
environment, usual care was care directed by the primary care provider and the same psychiatrist 
who provided consultation services for the intervention group provided consultation for control 
group patients, but only if the provider specifically requested it.148 Usual care in one trial was 
described as regular filling of prescriptions as requested by patients, without the pharmacist 
contact that the intervention included.145 In another trial with pharmacist contact, usual care 
included routine review of medication and counseling by a nurse before discharge.146 In the 
fourth trial, usual care included pharmacist evaluation of prescribed medications and clinical 
outcomes, but the pharmacist did not provide any form of counseling or advice to the patient.147 

Outcome and Timing 
None of the four trials reported on the initiation of therapy. All trials examined and reported 

adherence-related outcomes,145-148 measured in different ways. Three trials relied on self-
report.146-148 A fourth assessed medication adherence using pharmacy refill data.145 In one trial, 
exactly when outcomes were measured was unclear, although the references to “during the 
intervention year” indicated that various measurements were taken during the intervention or 
immediately after it.148 In another, outcomes were measured at the completion of intervention 
(which was at the 12-month mark).147 In one, medication adherence outcomes focused on 
whether the patient had taken each medication as prescribed on the previous day.146 Finally, one 
trial measured outcomes during the interventions, when pharmacists contacted the patients, but 
the exact timing was unclear.145  

Setting 
One trial was done in nine pharmacies where pharmacists either called patients or faxed 

physicians.145 One trial was conducted among patients who were discharged from one of four 
teams on the general medicine service of a hospital and were under the care by a hospital 
physician or resident.146 A third trial was conducted within the primary care center of a 
hospital148 The fourth trial was conducted in community-based physician offices.147  

Applicability 
Applicability of interventions examined is limited in several ways. First, the level of 

involvement of pharmacists in the intervention arm was appreciably greater than the currently 
accepted level of pharmacist involvement.145 Second, the intensity (duration and frequency of 
contact) of the multidisciplinary intervention may be high for routine or common use.148  

Key Points 

Overview 
• Of the four trials, none significantly improved medication adherence (low strength of 

evidence of no benefit) (Table 56). The evidence suggests that pharmacy outreach, 
education, and problem-solving interventions (all pharmacist-led) have no benefit (low 
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strength of evidence of no benefit). The case management intervention, called the 
“primary intensive care” intervention, did not improve adherence (insufficient evidence).  

Table 56. Unspecified or multiple chronic conditions: summary of findings 

Type of 
Intervention Study 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and 
Timing 

Pharmacy 
outreach 

Nietert et al., 
2009145 
N=3048 

= Time-to-refill (days) 
= Filled prescription for any qualified 

medication in the same chronic disease 
classification as the index medication, 
within 30 days of index date 

= Filled prescription for any qualified 
medication in the same chronic disease 
classification as the index medication, 
within 60 days of index date 

= Filled prescription for any medication, within 
30 days of index date 

NA 
 

Education Schnipper et al., 
2006146 
N=178 
 

= Medication adherence score on previous 
day 

= Number of patients nonadherent with at 
least one medication 

NA 
 

Problem-
solving 
intervention 

Taylor et al., 
2003147 
N=81 

= Medication adherence NA 
 

Case 
management 
intervention  

Sledge et al., 
2006148 
N=96 

= Medication adherence score  
 

NA 
 

Abbreviations: (+) = statistically significant difference favoring intervention arm(s); (=) = no statistically significant difference;  
(-) = statistically significant difference favoring comparison arm; N = number; NA = not applicable. 

Pharmacist-Led Outreach, Education, and Problem-Solving Interventions 
• Medication adherence: Three trials (dominated by one with a large sample size [more 

than 3,000 patients analyzed] did not significantly improve medication adherence (low 
strength of evidence for no benefit). The large trial, in a post hoc analysis, reported that 
its physician-directed intervention arm may be inferior to usual care in improving time to 
refill for medications (insufficient evidence).  

Case Management Intervention 
• Medication adherence: The “primary intensive care” trial did not improve medication 

adherence (insufficient strength of evidence).  

Detailed Synthesis of Interventions for Unspecified or Multiple 
Chronic Conditions 

Four trials, each dealing with populations with unspecified or multiple chronic conditions, 
met the inclusion criteria for our review (Table 57).145-148 One trial was directed at patients,147 
one at patients and providers,145 one at patients and systems, 146 and one (with a multidisciplinary 
approach), was directed at systems-level change.148 No trial found statistically significant 
differences in adherence between the intervention and control groups (Table 58 and Table 
59).145-148  
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Table 57. Unspecified or multiple chronic conditions: detailed medication outcomes 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure (Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Pharmacy 
outreach 

Nietert et al., 
2009145 
 
G1: 1,018 
G2: 1,016 
G3: 1,014 
 

Patients with 
prescription for 
one of multiple 
chronic conditions, 
with least two 
refills remaining  
 
Nine pharmacies 
within a medium-
sized grocery 
store chain 

G1: Phone patient 
intervention 
 
G2: Fax physician 
intervention 
 
G3: Usual care 

 Time-to-refill 
(days from index 
datea to date of 
refill or end of 
study) 
 

Pharmacy 
refill data  
 

NA 
 

Adjusted 
G1: HR 97.5% CI, 
0.93 (0.82 to 1.06) 
G2: HR, 98.3% CI, 
0.87 (0.76 to 1.00) 
G3: HR, 95% CI, 
0.93 (0.83 to 1.05) 
95% CI = NR 
p= NR 

NR 

Filled prescription 
for any qualified 
medication in the 
same chronic 
disease 
classification as 
the index 
disease,b within 
30 days of index 
datea 

Pharmacy 
refill data 

NA 
 

Adjusted 
G1: Hazard ratio 
(HR, 98.3% CI), 
0.79 (0.61 to 1.03) 
G2: HR, 97.5% CI, 
0.83 (0.65 to 1.06) 
G3: HR, 95.0% CI, 
0.96 (0.77 to 1.20) 
95% CI = NR 
p= NR 

NA 
 

Filled prescription 
for any qualified 
medication in the 
same chronic 
disease 
classification as 
the index 
disease,b within 
60 days of index 
datea 

Pharmacy 
refill data 

NA 
 

Adjusted 
G1: Hazard ratio 
(HR, 97.5% CI), 
0.86 (0.68 to 1.08) 
G2: HR, 97.5% CI, 
0.83 (0.65 to 1.07) 
G3: HR, 95.0% CI, 
1.03 (0.84 to 1.26) 
95% CI =NR 
p= NR 

NA 

Filled prescription 
for any 
medication, within 
30 days of index 
datea 

Pharmacy 
refill data  

NA 
 

Adjusted 
G1: Hazard ratio 
(HR, 98.3% CI), 
0.86 (0.68 to 1.08) 
G2: HR, 95.0% CI, 
0.99 (0.81 to 1.19) 
G3: HR, 97.5% CI, 
0.87 (0.70 to 1.08) 
95% CI = NR 
p= NR 

NA 
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Table 57. Unspecified or multiple chronic conditions: detailed medication outcomes (continued) 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure (Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Education 
(pharma-
cist-led) 

Schnipper et 
al., 2006146 
 
Medication 
adherence 
score on 
previous day:  
G1: 92 
G2: 84 
 
Number of 
patients 
nonadherent: 
G1: 67 
G2: 62 

Discharged 
patients from 
general medicine 
service of hospital 
 
Hospital setting 

G1: Pharmacist 
intervention 
involved review of 
medication 
regimen and 
followup call with 
patient 
 
G2: Routine review 
of medication 
orders by a ward-
based pharmacist 
and medication 
counseling by a 
nurse at the time 
of discharge 

Pharmacist 
counseling 
at the time 
of 
discharge 
with 
followup 
call 3 to 5 
days after 
discharge 

Medication 
adherence score 
on previous day  
(0 to 100; 100 
indicates 
complete 
adherence with all 
medications) 

Self-report NR G1: 88.9 (0.71 to 
1.00) 
G2: 87.5 (0.73 to 
1.00) 95% CI, NR 
p= 0.91 

NR 

Number of 
patients 
nonadherent 

Self-report NR 
 

G1: 36 (54%) 
G2: 33 (53%) 
95 % CI, NR 
p>0.99 

NR 

Problem-
solving 
(pharma-
cist-led) 
 

Taylor et al., 
2003147 
 
G1: 33 
G2: 36 

Adults at 
participating 
clinics at high risk 
for medication-
related adverse 
events  
 
Community-based 
physician offices 
 

G1: Usual medical 
care, and 
pharmaco-
therapeutic 
interventions by a 
pharmacist during 
regularly 
scheduled office 
visits  
 
G2: Standard 
medical care 
without 
pharmaceutical 
care 

Patient met 
with 
pharmacist 
for 20 
minutes 
prior to 
seeing 
physician  

Medication 
adherence: 
(Took ≥80% of all 
medications in 
past month) 

Self-report G1: 84.9 
(6.7) 
G2: 88.9 
(5.8) 

12 months: Mean 
(SD) compliant 
patients  
G1: 100 
G2: 88.9 (6.3) 
95% CI, NR 
p= 0.115 

 

 
  



 

137 

Table 57. Unspecified or multiple chronic conditions: detailed medication outcomes (continued) 
Type of 
Inter-
vention 

Study  
N per 
Group 

Sample and 
Setting 

Intervention 
Groups 

Inter- 
vention 
Dose 

Measure (Range, 
Direction) Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
Manage-
ment 

Sledge et al., 
2006148 
 
G1: NR 
G2: NR 

Adults with ≥two 
medical or surgical 
hospital 
admissions  
 
Primary care 
center of an 
urban, 
academically 
affiliated hospital 

G1: 
Comprehensive 
interdisciplinary 
medical and 
psychosocial 
assessment (and 
ambulatory case 
management for 1 
year in addition to 
usual care 
 
G2: Usual care 
directed by their 
PCP, including 
psychiatric 
consultation which 
was available on-
site if requested by 
the PCP 

2- to 3-hour 
visit that 
include 
compre-
hensive 
interdis-
ciplinary 
assess-
ment 
 
Case 
manage-
ment for 1 
year in 
addition to 
usual care 

Medication 
adherence score 

Self-report G1: 1.4 
G2: 1.3 
p = 
nonsignfi-
cant 

G1: NR 
G2: NR 
p = nonsignificant 

NR 

aIndex date: the first date during the study period when the patient was seven days overdue 
b Index disease: the chronic disease associated with the prescription on the index date 
Abbreviations: CI = confidence interval; G = group; N = number; NA = not applicable; NR = not reported; PCP = primary care physician. 
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Table 58. Pharmacist-led outreach, education, and problem-solving interventions for unspecified 
or multiple chronic conditions: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome Risk of Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Pharmacist-
based 
interventions 
(pharmacy 
outreach, 
education and 
problem 
solving) vs. 
usual care 

3; 3307 
(3269) 

Persistence of 
prescription 
refills (number 
of days from 
recommended 
refill date) 
 

RCT 
Medium 

Unknown Indirect Imprecise No significant 
difference in 
time to refill 
across arms. 
 
Low  

Abbreviations: N = number; NR = not reported; RCT = randomized controlled trial. 

Table 59. Case management interventions for unspecified or multiple chronic conditions: strength 
of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome Risk of Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Case 
management 
vs. usual care  

1; 96(75) Medication 
Adherence 
 

RCT 
Medium 

Unknown Indirect Imprecise No significant 
difference in 
medication 
adherence score 
across arms 
 
Insufficient 

Abbreviations: N = number; NR = not reported; RCT = randomized controlled trial. 

Key Question 2. Summary of Policy-Level Interventions: 
Medication Adherence and Other Outcomes 

This KQ evaluates the effect of policy-level interventions on medication adherence. We 
describe included studies, present key points for the body of evidence, and give a detailed 
synthesis of included studies. Appendix G presents information concerning clinical and 
economic outcomes, respectively.  

Description of Included Studies 

Overview  
Five studies evaluated the effects of policy interventions on medication adherence.149-153 Four 

of these studies were nonexperimental studies that used cohort designs and had a medium risk of 
bias. One study used an RCT design with low risk of bias.153  

Population, Intervention, and Comparator 
Four studies examined the effect of reduced medication copays on medication adherence. 

The remaining policy study investigated the impact of Medicare Part D on medication adherence 
among adults ages 65 or older with hyperlipidemia, hypertension, and/or diabetes.  
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Of the four copay studies, one RCT tested the effect of eliminating copays for brand-name 
and generic medications in four classes—angiotensin-converting-enzyme (ACE) inhibitors, 
angiotensin receptor blockers (ARBs), beta-blockers, and 3-hydroxy-3-methyl-glutaryl-CoA 
reductase inhibitors (statins) for patients after their discharge from a hospital for a myocardial 
infarction.153 The study excluded individuals if they were enrolled in a health savings account or 
were 65 years of age or older. All participants received medical and prescription drug coverage 
through Aetna, and randomization was performed at the plan level. In addition to assessing the 
impact of reduced medication copays on adherence, this trial examined the effect of the policy 
change on clinical outcomes, including major vascular events and revascularization, and on 
patient and insurer prescription drug and nondrug spending.  

Three other cohort studies examined the effect of reduced medication copays. One study 
evaluated the effects of reduced copays for medications in five classes—ACE inhibitors, ARBs, 
beta-blockers, diabetes medications, statins, and inhaled corticosteroids—for employees and 
covered dependents of a large company that used a specific disease management program.149 
This study was limited to adults ages 18 to 64 years. It compared the outcomes of the policy 
change with outcomes for employees and covered dependents of another large employer that 
used the same disease management program but kept medication copays stable during the study.  

Another study examined the effects of reduced copays for statins and clopidogrel (an 
antiplatelet medication) for beneficiaries of Pitney Bowes, a large company located in New 
Jersey.150 Although this study did not impose age restrictions, the mean age ranged from 53.8 to 
67.5 years across groups. This study compared outcomes of the policy change with outcomes for 
beneficiaries of Horizon Blue Cross Blue Shield of New Jersey, which uses the same pharmacy 
benefit manager as Pitney Bowes but maintained stable medication copays during the study  

The third study examined the effect of a value-based insurance design program implemented 
by Blue Cross Blue Shield of North Carolina.152 This program reduced copays for brand-name 
medications used to treat diabetes, hypertension, hyperlipidemia, and heart failure for all of the 
insurer’s enrollees; it eliminated copays for generic medications for enrollees whose employer 
opted into the program. The study compared outcomes of individuals whose employer opted into 
the program with those of individuals whose employer did not join the program. Because copays 
in the two groups differed only for generic medications, the investigators hypothesized that 
changes in adherence to brand-name drugs would be similar across the two groups but that 
individuals who participated in the program would exhibit greater changes in adherence to 
generic medications.  

The remaining study investigating a policy-level intervention examined the impact of 
Medicare Part D on medication adherence among adults ages 65 or older with hyperlipidemia, 
hypertension, and/or diabetes.151 The study restricted participants to those who were 
continuously enrolled in a large Pennsylvania insurer’s Medicare Advantage products between 
2003 and 2007.151 The study had three groups that varied in their level of coverage for 
prescription medications before the introduction of Medicare Part D; the prior coverage ranged 
from no coverage to a $350 quarterly cap on costs that were covered by the insurer. Thus, 
individuals in these three groups experienced an improvement in coverage when Medicare Part 
D was introduced. The study had a comparison group of individuals with retiree health insurance 
that almost always provided more generous coverage for prescription medications than that 
offered by Medicare Part D plans. Thus, individuals in the comparison group did not experience 
improved prescription drug coverage following implementation of Medicare Part D. 
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Outcome and Timing 
In three of the cohort studies, the investigators tracked medication adherence for 1 year 

before and 1 year after the change in copay using either the MPR or proportion of days covered 
(PDC); both measures reflect the days of medication supply obtained during a specified period of 
time divided by the number of days in the period.149,150,152 The other cohort study tracked the 
MPR for 4 years, 2 years before and 2 years after the introduction of Medicare Part D.151 The 
trial tracked participants for up to 3 years following randomization; the median duration of 
followup was 394 days.153 

Applicability 
We regarded all five studies as broadly applicable to these types of policy changes and 

outcomes. We assessed four of the studies as broadly applicable to the remaining criteria 
considered (i.e., population, comparator). However, we considered the remaining 
(nonexperimental) study as potentially less applicable to population and comparator because it 
was limited to individuals who had been continuously enrolled in a Medicare Advantage plan 
from 2004 through 2007.151 In 2004, only 13 percent of Medicare beneficiaries were enrolled in 
such plans.154 

Key Points 
• All five studies found statistically significant differences in adherence between the 

intervention and comparison groups following implementation of policies decreasing 
copays or improving prescription drug coverage for all medications except inhaled 
corticosteroids (moderate strength of evidence for benefit). 

• In two studies,149,150 medication adherence decreased over time in both intervention 
and comparisons groups. Thus, the between-group differences observed were caused 
by a difference in the extent to which adherence declined. In another study, 
medication adherence decreased over time in the comparison group and remained 
stable in the intervention group, accounting for the between-group difference 
observed.152  

• Among patients with cardiovascular disease, consistent results from four 
observational studies and one RCT suggest that policy interventions can improve 
medication adherence (moderate strength of evidence of benefit).  

• Among patients with diabetes, consistent results from three observational studies 
suggest that policy interventions can improve medication adherence (moderate 
strength of evidence for benefit).  

• Among patients taking inhaled corticosteroids, results from one study did not show a 
benefit of reduced copays (insufficient evidence).  

• Results from one RCT (low risk of bias) suggest that eliminating copays for 
preventive medications following a myocardial infarction can decrease the risk of 
fatal and nonfatal vascular events (insufficient strength of evidence for benefit).  

Detailed Synthesis 
Four policy-level studies examined effects of reduced medication copays on adherence to 

medications used to treat cardiovascular diseases (Table 60).149,150,152,153 All four studies (three 
cohort; one RCT) performed analyses using MPR or PDC as a continuous measure and found 
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statistically significant between-group differences, favoring the intervention group, that ranged 
from 1.31 to 6.2 percentage points.  

In two of these studies, medication adherence decreased over time in both intervention and 
comparison groups.149,150 One study reported MPR scores for statins and clopidrogel ranging 
across study groups from about 80 percent to 87 percent at baseline and from about 63 percent to 
67 percent at followup.150 In another study, adherence decreased among individuals in the 
comparison group and remained stable among those in the intervention group.152 Finally, the 
RCT gave no information about baseline adherence.153 Thus, we cannot determine whether the 
between-group differences observed were caused by improvements in adherence in the 
intervention group or declines in adherence in the control group.  

Two studies dichotomized the medication adherence measure at (a) below 0.8 or (b) at or 
above 0.8.150,153 In the cohort study, individuals in the intervention group had 17 percent to 20 
percent greater odds of high adherence than individuals in the comparison group immediately 
following the copay reduction.150 Thereafter, the magnitude of the between-group difference 
remained stable over time. In the RCT, the odds of high adherence were between 31 percent and 
41 percent higher in the intervention group relative to the control group across the medication 
classes examined.153 This RCT found a 14 percent reduction in the risk of first fatal or nonfatal 
vascular events among individuals in the reduced copay group (Appendix G). In addition, 
patients in the reduced copay group spent less than those in the control group for prescription 
drugs and nondrug medical services. However, overall spending by the insurance provider was 
similar for the two groups (Appendix G). 

Two cohort studies examined effects of reduced medication copays on adherence to 
medications for diabetes and reported findings similar to those for cardiovascular diseases (Table 
60).149,152 For example, in one of these studies, adherence to diabetes medications decreased from 
approximately 67 percent at baseline to 60 percent at final followup among individuals in the 
reduced copay group; by contrast, among individuals in the comparison group, medication 
adherence decreased from approximately 79 percent at baseline to 68 percent at final followup. 
Thus, the between-group difference observed at followup could be attributed to the slower rate of 
decline in MPR in the intervention group relative to the comparison group. In addition, at the last 
assessment the comparison group had a higher mean MPR than the intervention group. In the 
other study, individuals in the comparison group had a decline in adherence of about 4 
percentage points, whereas individuals in the intervention group had stable adherence over 
time.152 

One study examined the effect of reduced copays on adherence to inhaled corticosteroids.149 
Lower copays had no effect on adherence to medications in this class (Table 60). 

In three of the observational studies, comparison groups differed on numerous characteristics 
from the intervention group.149,150,152 In addition, one of the studies lacked sufficient detail to 
permit us to evaluate fully the analytic methods used.149 In another study, medication copays 
increased for clopidogrel in the comparison group.150 Therefore, we cannot determine whether 
the effects observed could be attributed to the decrease in copay in the intervention group, the 
increase in copay in the comparison group, or a combination of the two changes. These factors 
weaken the evidence that decreasing medication copays has a beneficial effect on medication 
adherence. However, the RCT evaluating the effect of reduced medication copays on adherence 
reported findings very consistent with those reported in the observational studies.153 Therefore, 
we rated the strength of evidence supporting a beneficial effect of reduced medication copays on 
medication adherence as moderate (Table 61).  
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Table 60. Policy interventions: medication adherence 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

Chernew et 
al., 2008149 
 

For diabetes 
drugs: 
2004 (pre) 
G1: range  
919 to 1,245 
G2: range 
3,596 to 4,185 
 
2005 (post) 
G1: range 
1,056 to 1,306 
G2: range 
3,535 to 4,072 
 
For all other 
drugs: 
N: NR 

Adults, ages 
18 to 64 
years; 
employee 
health plan 

G1: Employer-
based health 
insurance plan 
implemented 
policy to reduce 
copays for five 
chronic 
medication 
classes as part of 
a disease 
management 
program.  
G2: No reduction 
in copays 

Copays for 
generics were 
reduced to zero, 
copays for 
brand-name 
medications 
were reduced 
by half of 
previous value 
 

Change in 
MPR  
(0 to 100%) 

Prescription 
claims data  

69.5 
 
 
68.4 
 
 
68.3 
 
 
53.0 
 
 
31.6 

Diabetes drugs: 4.02, 
p<0.001 
ACE inhibitors or ARBs: 
2.59, p<0.001 
Beta blockers: 3.02, 
p<0.001 
Statins: 3.39, p<0.001 
 
Inhaled corticosteroids: 
1.86, p<0.134 

Choudhry et 
al., 2010150 
 

G1: 2,051 
G2: 779 
G3: 38,174 
G4: 11,627 
 

Patients with 
prescription 
claims for a 
statin or 
clopidogrel; 
pharmacy 
benefits 
management 
organization 

G1: Pitney Bowes 
employees and 
beneficiaries with 
diabetes or 
vascular disease  
G2: Pitney Bowes 
employees and 
beneficiaries 
prescribed 
clopidogrel  
G3: Beneficiaries 
of BCBS of NJ 
G4: Beneficiaries 
of BCBS of NJ 

G1: Elimination 
of copayments 
for statins 
G2: Lowered 
copayments for 
clopidogrel 
G3: No change 
in copayments 
for statins 
G4: No change 
in copayments 
for clopidogrel 

Change in 
PDC  
(0 to 100%) 
 

Prescription 
claims data 

NR 
 
 
 
 
 
 
 
 
 
NR 

Statin users 
G1: Immediate 3.1% 
higher PDC relative to 
G3 following copay 
reduction, with no 
subsequent change in 
slope over 12 months of 
followup; 95% CI, NR;  
p<0.05 
 
Clopidogrel users 
G2: Immediate 4.2% 
higher PDC relative to 
G4 following copay 
reduction, with no 
subsequent change in 
slope over 12 months of 
followup; 95% CI, NR;  
p <0.05 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

     Odds of PDC 
≥ 0.80 

Prescription 
claims data 

 Statin users 
G1: Immediate 17.0% 
change in odds of 
adherence relative to 
G3 following copay 
reduction, with no 
subsequent change in 
slope over 12 months 
of followup; 95% CI, 
NR;  
p <0.05 
 
Clopidogrel users  
G2: Immediate 19.9% 
change in odds of 
adherence relative to 
G4, with no 
subsequent change in 
slope over 12 months 
of followup; 95% CI, 
NR; p<0.05 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

Zhang et al., 
2010151 
 

Diabetes 
G1: 247 
G2: 304 
G3: 2,214  
G4: 1,253 
 
Hyperlipidemia 
G1: 418 
G2: 647 
G3: 5,093  
G4: 3,027 
 
Hypertension: 
G1: 980 
G2: 1,234 
G3: 8,380 
G4: 4141 

Older 
adults 
enrolled in 
Medicare 
Part D 
Advantage 
products; 
Medicare 
enrollees 

G1: No drug 
coverage prior to 
Medicare Part D 
G2: Some drug 
coverage before 
Medicare Part D with 
a $150 quarterly cap 
on plan payment 
G3: Some drug 
coverage before 
Medicare Part D with 
a $350 quarterly cap 
on plan payment 
G4: Comparison 
group, covered by 
retiree health 
benefits had no 
deductible, paid 
copayments of $10 
to $20 per monthly 
prescription. No 
change in benefits 
during study 

Implementation 
of Medicare 
Part D  

Change in 
MPR  
(0 to 100%):  
 
 

Prescription 
claims data 

 
 
57.0 
77.3 
75.4 
81.8 
 
 
47.3 
57.6 
62.3 
74.4 
 
 
62.4 
81.6 
82.7 
85.1 
 

Estimate (95% CI) 
 
Diabetes drugs 
G1: 17.9 (13.7 to 22.1) 
G2: 4.5 (1.0 to 7.9) 
G3: 3.6 (1.8 to 5.3) 
G4: 0 (Ref) 
 
Hyperlipidemia drugs 
G1: 13.4 (10.1 to 16.8) 
G2: 7.3 (4.8 to 9.8) 
G3: 4.4 (3.3 to 5.6) 
G4: 0 (Ref) 
 
Hypertension drugs 
G1: 13.5 (11.5 to 15.5) 
G2: 2.6 (1.2 to 4.1) 
G3: 2.5 (1.7 to 3.2) 
G4: 0 (Ref) 

     Odds of MPR 
≥ 0.80 

Prescription 
claims data 

 
 
 
 
39.7 
68.0 
62.0 
70.6 
 
 
27.5 
39.2 
42.1 
57.4 

Adjusted odds ratio 
(95% CI) 
 
Diabetes drugs 
G1: 2.36 (1.81 to 3.08) 
G2: 1.17 (0.9 to 1.51) 
G3: 1.21 (1.06 to 1.39) 
G4: 1.00 (Ref) 
 
Hyperlipidemia drugs 
G1: 1.67 (1.35 to 2.07) 
G2: 1.22 (1.04 to 1.43) 
G3: 1.14 (1.06 to 1.24) 
G4: 1.00 (Ref) 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

Zhang et al., 
2010151 
(continued) 

      47.0 
73.3 
74.9 
78.4 

Hypertension drugs 
G1: 2.09 (1.82 to 2.40) 
G2: 1.13 (0.99 to 1.29) 
G3: 1.14 (1.05 to 1.23) 
G4: 1.00 (Ref) 

     Change in 
average 
number of 
pills for 
condition 
taken per day  

Prescription 
claims data 

 
 
 
0.98 
1.12 
1.11 
1.29 
 
 
 
1.26 
1.48 
1.52 
1.65 

Estimate (95% CI) 
 
Diabetes drugs 
G1: 0.184 (0.1 to 0.27) 
G2: 0.095 (0.03 to 
0.16) 
G3: 0.02 (-0.01 to 0.05) 
G4: 0 (Ref) 
 
Hypertension drugs 
G1: 0.221 (0.16 to 
0.28) 
G2: 0.054 (0.02 to 
0.09) 
G3: 0.028 (0.01 to 
0.05) 
G4: 0 (Ref) 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

Maciejewski 
et al., 2010152 

Metformin 
G1: 5,077 
G2: 2,826 
 
Diuretics 
G1: 15,605 
G2: 9,137 
 
ACE inhibitors 
G1: 14,250 
G2: 7,668 
 
Beta blockers 
G1: 11,137 
G2: 6,343 
 
Statins 
G1: 18,346 
G2: 10,162 
 
Calcium 
channel 
blockers 
G1: 7,191 
G2: 4,099 
 
ARBs  
G1: 7,445 
G2: 4,514 
 
Cholesterol 
absorption 
inhibitors 
G1: 4,019 
G2: 2,291 

Individuals 
continuously 
enrolled in a 
BCBS of 
North 
Carolina 
health 
insurance 
plan 
between 
January 
2007 and 
December 
2008 

G1: Eliminated 
copays for generic 
medications used 
to treat diabetes, 
hypertension, 
hyperlipidemia, and 
congestive heart 
and reduced 
copays for brand-
name medications 
used to treat these 
conditions 
 G2: Reduced 
copays for brand-
name medications 
used to treat the 
conditions listed 
above. No change 
in copays for 
generics 

Elimination of 
copays for 
generic 
medications 
used to treat the 
conditions 
specified 

Adjusted 
change in 
MPR 
(0 to 100%) 

Prescription 
claims 
records 

NR Estimate, p-value 
 
Metformin: 3.80,  
p < 0.001 
 
Diuretics: 3.26,  
p < 0.001 
 
 
ACE inhibitors: 2.87,  
p < 0.001 
 
Beta blockers: 2.48,  
p < 0.001 
 
Statins: 1.81,  
p < 0.001 
 
Calcium channel 
blockers: 1.46, p < 0.01 
 
Angiotensin-receptor 
blockers: -0.10, NS 
 
Cholesterol absorption 
inhibitors: -1.04, NS 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

Choudhry et 
al., 2011153 

G1: 2,845 
G2: 3,010 

Individuals 
with recent 
myocardial 
infarction 
who had 
health 
insurance 
through 
Aetna  

G1: Eliminated 
copays for brand-
name and generic 
statins, beta 
blockers, ACE 
inhibitors, and 
ARBs 
G2: No change in 
copays 

Elimination of 
copays for 
generic and 
brand-name 
medications in 
classes 
specified 

MPR  
(0 to 100%) 

Prescription 
claims 
records 

NR Mean (SD) 
ACE inhibitor or ARB:  
G1:41.1 (39.8) 
G2:35.9 (38.1) 
Absolute Difference as 
reported in article (95% 
CI): 5.6 (3.4 to 7.7) 
 
Mean (SD) 
Beta-blocker:  
G1: 49.3 (37.5) 
G2: 45.0 (36.6) 
Absolute Difference as 
reported in article (95% 
CI): 4.4 (2.3 to 6.5) 
 
Mean (SD) 
Statin:  
G1: 55.1 (37.7) 
G2: 49.0 (37.3) 
Absolute Difference 
(95% CI): 6.2 (3.9 to 
8.5) 
 
Mean (SD) 
All classes combined: 
G1: 43.9 (33.7) 
G2: 38.9 (32.7) 
Absolute Difference 
(95% CI): 5.4 (3.6 to 
7.2) 
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Table 60. Policy interventions: medication adherence (continued) 

Author, Year N per Group 
Sample; 
Setting 

Intervention 
Groups 

Intervention 
Dose 

Measure 
(Range, 
Direction) Source Baseline Followup 

     Odds of MPR 
≥ 0.80 

Prescription 
claims 
records 

NR ACE inhibitor or 
ARB:  
G1: 27.7 
G2: 22.9 
OR (95% CI):  
1.31 (1.14 to 1.49) 
 
Beta blockers:  
G1: 30.7 
G2: 25.2 
OR (95% CI): 
1.32 (1.16 to 1.49) 
 
Statins:  
G1: 38.6 
G2: 31.6 
OR (95% CI): 
1.37 (1.20 to 1.56) 
 
All classes combined: 
G1: 12.1 
G2: 8.9 
OR (95% CI): 
1.41 (1.18 to 1.67) 

Abbreviations: ACE = angiotensin-converting-enzyme; ARBs = angiotensin-receptor blockers; BCBS = Blue Cross/Blue Shield; CI = confidence interval; G = group; 
MPR = medication possession ratio; N = number; NJ = New Jersey; NR = not reported; NS = not significant; OR = odds ratio; PDC = proportion of days covered; Ref = reference; 
SD = standard deviation.  
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Table 61. Policy interventions: strength of evidence by condition 
Condition and 
Intervention 

Number of Studies;  
Subjects (Analyzed) Outcome Risk of Bias Consistency 

Direct-
ness Precision 

Magnitude of Effect/Strength of 
Evidence 

Diabetes        
Improved 
prescription drug 
coverage 
vs. 
Unchanged 
prescription drug 
coverage 

3; 
~20,000 
(~20,000) 

Medication 
adherence 

Medium Consistent Direct Precise Gaining coverage for diabetes 
medications 17.9 MPR points 
 
Reduced copay or improvement of 
previous coverage 
About 4 MPR points Moderate 

Cardiovascular 
Disease 

       

Improved 
prescription drug 
coverage 
vs.  
unchanged 
prescription drug 
coverage 
 

5; 
 >70,000 
(>70,000) 
 

Medication 
adherence 

Medium Consistent  
Direct 

Precise 
 

Magnitude of effect varies depending 
on the degree to which coverage is 
improved 
Moderate 

1 
5,855 
(5,855) 

Death from 
cardiovascular 
causes 

Low Unknown Direct Precise Nonstatistically significant reduction 
in risk 
Insufficient 

1 
5,855 
(5,855) 

Rate of first 
vascular event or 
revascularization 

Low Unknown Direct Precise Nonstatistically significant decrease 
in rate 
Insufficient 

1 
5,855 
(5,855) 

Rate of first 
vascular event 
 

Low Unknown Direct Precise 14% decrease in rate 
 Insufficient  

1 
5,855 
(5,855) 

Patient total 
spending 
 

Low Unknown Direct Precise 26% decrease in relative spending 
Low 

1 
5,855 
(5,855) 

Insurer total 
spending 

Low Unknown Direct Precise Nonstatistically significant decrease 
in relative spending 
Low 

Inhaled 
corticosteroids 
reduced 
medication copay 
vs. 
unchanged 
medication copay 

1; 
NR 
(NR) 

Medication 
adherence 

High Unknown Direct Imprecise Insufficient 

Abbreviations: MPR = Medication possession ratio; NR = not reported.  
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The final policy-level study examined the impact of Medicare Part D on adherence to 
medications used to treat patients with diabetes, hyperlipidemia, and hypertension (Table 60).151 
In contrast to the findings from the studies already discussed, this study found consistent 
improvements in medication adherence following intervention implementation, particularly 
among people who had not previously had any type of prescription drug coverage. For example, 
in analyses focusing on medications used to treat hyperlipidemia, MPR increased 13.4 more 
points among individuals who did not have prescription drug coverage before Medicare Part D 
than among individuals in the comparison group. However, among patients with some coverage 
for prescription medications before implementation of Medicare Part D, the estimated 
differences in MPR scores ranged from 2.5 to 7.3. The study found similar differences for 
medications used to treat hypertension and diabetes. This dose-response relationship (i.e., 
adherence increased most among individuals with the greatest improvement in benefits) supports 
the conclusion that improved prescription drug coverage has a beneficial effect on medication 
adherence (moderate strength of evidence of benefit) (Table 61). 

Key Question 3. Intervention Characteristics and Outcomes 
for Direct Comparisons of Intervention Characteristics  

KQ 3a, which addresses intervention characteristics as noted earlier, includes all studies 
relevant for KQ 1 and KQ 2. These studies are described in detail in earlier sections of the report. 
We present our results for intervention characteristics first for all included studies for this report, 
followed by results for the small subset of studies that directly compared intervention elements 
(KQ 3b).  

Key Question 3a. Intervention Characteristics  

Description of Included Studies 
Earlier sections of the report provide a detailed description of all 62 studies (68 articles) 

included in KQ 1 and KQ 2. We present key points below, followed by a detailed synthesis for 
KQ 3.  

Key Points 
• The studies of adherence interventions that we included varied by six key characteristics: 

(1) intervention target; (2) intervention agent; (3) intervention mode; (4) intensity (total 
time and frequency); (5) duration of intervention delivery; and (6) intervention 
components. 

• We included studies that did not use consistent language or taxonomy to describe the 
interventions that they were testing. 

• About half of the adherence interventions were delivered by a pharmacist, physician, or 
nurse. 

• About half of the adherence interventions involved face-to-face contact. 
• The majority of interventions incorporated more than one component.  
• Nurses, multidisciplinary teams (often including nurses), automated systems, and other 

nonphysician/nonpharmacist health professionals tended to combine delivery of 
knowledge-based components with components that raised clients’ self-awareness more 
than did physician or pharmacist-delivered interventions.  
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Detailed Synthesis of Intervention Characteristics 

Overview of Characterization of Interventions 
In these sections we characterize the interventions tested in the studies reviewed based on 

several features to answer the question, “How do medication-adherence intervention 
characteristics vary?” Based on a review of 62 studies that tested interventions to improve 
medication adherence, we identified six key characteristics by which interventions typically 
varied: (1) intervention target; (2) agent delivering the intervention; (3) mode of delivery; 
(4) intensity of the intervention; (5) duration of the intervention; and (6) intervention 
components. In the following sections we define each characteristic and describe the 
interventions identified in the literature based on these characteristics. In Figure 3, we depict the 
distribution of intervention characteristics in relation to one another, including intervention 
target, agent, and mode of delivery. We then describe the components of the interventions based 
on a taxonomy developed by deBruin and colleagues.74 

Intervention Target 
Intervention target refers to the person, people, health system, or policy to which intervention 

activities are directed. Although the ultimate goal of adherence interventions is to improve 
patient behavior (i.e., taking medications), the interventions may do this by directly targeting 
providers, patients, health systems, health policies, or some combination of these four. In the 62 
studies we reviewed, we identified seven individual or combinations of intervention targets to 
which at least one intervention was directed. These were (in order of frequency): (1) patients 
only (40.3 percent of interventions); (2) combination of patients, providers, and systems (22.5 
percent); (3) combination of patients and systems (19 percent); (4) combination of patients and 
providers (6 percent); (5) providers only (1.6 percent); (6) systems only (1.6 percent); and 
(7) health policy changes (8 percent). In sum, over one third of medication adherence 
interventions tested in trials targeted only patient factors and, hence, not the full spectrum of 
many factors that are known to interfere with adherence, which include provider, system and 
policy barriers.  

Intervention Agent 
Intervention agent refers to the person, people, or technology used to deliver the intervention. 

Like intervention targets, the agents that delivered the interventions varied widely and did not 
appear to be highly correlated with the type of target to which the intervention was directed. In 
total, of the 62 interventions reviewed (in order of frequency), 12 (19 percent) were delivered by 
pharmacists, 10 (16 percent) were delivered by nurses, 7 (11 percent) were delivered by 
physicians (including one physician administrator), 6 (10 percent) by an automated system, 5 
(8 percent) by a multidisciplinary team, 2 (3 percent) by care managers, 1 (1.6 percent) by a 
medical assistant, and 1 (1.6 percent) by a health coach. Other agents included a health educator, 
a psychologist, a counselor, research staff members, and some audio-video materials, including 
decision aids. For 9 interventions (15 percent), including 4 of the 5 directed at policy changes, a 
specific agent of delivery was not applicable or identifiable. For one policy change intervention, 
the health insurer was the agent of delivery. 

Interventions that targeted “patients only” tended to use automated (21 percent) and nurse 
(29 percent) agents more than did interventions that targeted combinations of factors. In contrast,  
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Figure 3. Summary of medication adherence intervention characteristics (targets, agents, and modes of delivery) 

 

 

Patient only
(N=25)

Combination:
Patient + Provider + System

(N=14)

Combination:
Patient and System

(N=12)

Combination:
Patient and Provider

(N=4)

Providers only
(N=1)

System only
(N=1)

Policy Change
(N=5)

Physician
(N=2)

(1 F2F only,
1 F2F + print)

Physician
(N=2)

(2 F2F + phone + print or 
video)

Physician
(N=1)

1 F2F + phone + print)

Physician 
Administrator

(N=1)
(1 print by mail)

Pharmacist
(N=3)

(2 F2F only,
1 F2F + phone)

Pharmacist
(N=3)

(1 phone only + 1 phone + 
F2F, 1 phone + computer)

Pharmacist
(N=4)

(1 F2F only, 1 F2F + 
print, 1 F2F + phone, 

1 phone + fax)

Pharmacist
(N=2)

(1 F2F + print, 1 
phone)

Nurse
(N=7)

(3 F2F, 3 phone, 1 
telehealth)

Medical Assistant
(N=1)

(1 phone)

Nurse
(N=2)

(1 phone only, 1 F2F + 
phone)

Nurse
(N=1)

(1 phone)

Coach
(N=1)

(1 phone)

Care Manager
(N=1)

(1 F2F + phone)

Care Manager
(N=1)

(1 F2F + phone)

Automated
(N=5)

(2 computer/mail, 3 
phone)

Automated
(N=1)

(1 computer)

Automated
(N=0)

Other 
(1 Research Staff, 
1 multidiscipline, 
2 audio/video, 
1 decision aid, 
1 NR, 1 NA)

Other 
(1 psychologist, 
3 multidiscipline, 

1 research assistant, 1 NA)

Other 
(1 counselor, 

1 health educator, 
1 multidiscipline, 1 NA)

Physician
(N=1)

(1 F2F + phone + 
print)

Intervention
Targets

Intervention

Agents

and

Modes

of

Delivery

Abbreviation: F2F = face-to-face; assist = assistant; NA = not applicable; NR = not reported

Interventions
(N=62)
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few interventions with a combination of targets used automated systems (4 percent) or nurses (8 
percent) as agents. Physicians or pharmacists delivered interventions that targeted “patients only” 
(22 percent) less often than did interventions that targeted combinations of factors (38 percent). 
Despite these few specific observations, both targets and agents of delivery were varied overall.  

Mode of Delivery 
Mode of delivery refers to the manner by which the agent delivers the intervention, such as 

face-to-face, over the phone, using print materials, by computer, on a DVD, video, or CD/audio 
or a combination of these modes. Of the 62 interventions, 26 (42 percent) of the interventions 
involved only 1 delivery mode and 22 (35 percent) utilized 2. Five (8 percent) used 3 delivery 
modes and four (6 percent) used 4 modes to deliver the intervention.  

Twenty-nine of the interventions (47 percent) involved at least some face-to-face contact 
although, of these 29, 21 (72 percent) combined face-to-face with additional modes of delivery, 
such as phone contact, print materials, computer, video, or other materials. Similarly, 30 
interventions (48 percent) delivered at least some of the intervention by phone; however, only 13 
(43 percent) of these involved “phone-only” delivery modes. Twenty or about one third (32 
percent) of the interventions used print material, although only 6 (30 percent) of these 20 utilized 
print materials alone, all of which were mailed to their targets. Six of the 62 interventions (10 
percent) were at least partially delivered by computer, with only 2 being entirely computer 
delivered. Seven interventions (12 percent) involved audio or video/DVDs with only 2 (3.5 
percent) delivered solely by audio or video/DVD. One intervention (1.6 percent) used a 
medication dosing aid device to deliver part of the intervention and another used a telehealth 
delivery device. Another intervention that simply involved a novel blister packaging mechanism 
did not have clear agent or mode of delivery.  

Intensity of the Intervention 
The intensity of an intervention refers to the frequency and total amount of time an 

intervention takes. It is determined by summing the duration of each individual session for the 
total number of sessions. Hence, as shown in Table 62, the interventions’ intensities can vary in: 
(1) the total number of contacts; (2) the frequency with which contacts were delivered; (3) the 
total number of minutes of contact time; and (4) the duration of calendar time over which the 
intervention was delivered.  

Number and Frequency of Contacts 
As seen in Table 62, in six studies, the intervention did not involve specific contact points 

(such as with a systems or policy change) and in four other studies, information about the 
number of contacts was not specified. Among those that provided such information, the number 
of contacts ranged from 1 to 30. As might be expected, interventions with higher numbers of 
contacts often were solely or at least partially delivered by phone. Many face-to-face 
interventions, however, included as many as five to six contacts. Interventions that involved 
more than one contact varied not only by number of contacts but also by the frequency of 
delivery. Frequencies ranged from as often as daily to as infrequently as every 3 months, 
although most were delivered weekly to monthly.  
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Table 62. Delivery mode, number of contacts, frequency, total time, and calendar duration of 
interventions reviewed by chronic medical condition 

Citation Condition Mode N Frequency 
Total 
Minutes Duration 

Janson et al., 
2003122 

Asthma F2F 5 NS 150 minutes 7 weeks 

Berg et al., 1997121 Asthma F2F 6 NS 720 minutes 7 weeks 
Janson et al., 
2009123 

Asthma F2F 5 q 2 to 4 
weeks 

150 minutes 14 weeks 

Wilson et al., 2010127 Asthma F2F, phone 5 NS 210 minutes 9 months 
Weinberger et al., 
2002125 

Asthma F2F, print  .> 1 
NS 

q month NS NS 

Weinberger et al., 
2002125 

Asthma F2F, print  > 1 
NS 

q month NS NS 

Bender et al., 
2010120 

Asthma Phone  2-3 NS ~10 to 15 
minutes 

10 weeks 

Bender et al., 
2010120 

Asthma Phone  2-3 NS ~10 to 15 
minutes 

10 weeks 

Schaffer & Tian, 
2004124 

Asthma Audio or book 1 NA 30 to 60 
minutes 

NS 

Williams et al., 
2010126 

Asthma Computer > 1 
NS 

q 2 weeks NS NS 

Murray et al., 2007116 Heart failure F2F, print NS NS NS 9 months 
Rich et al., 1996117 Heart failure F2F, print NS NS NS NS 
Fulmer et al., 1999115 Heart failure Phone, videophone 30 q day ~120 

minutes 
6 weeks 

Ross et al., 2004118 Heart failure Computer NS NS NS 12 
months 

Bogner & de Vries, 
201087 

Depression, 
Diabetes 

F2F, phone 5 NS 120 minutes 4 weeks 

Bogner & de Vries, 
2008101 

Depression F2F, phone 5 NS 120 minutes 4 weeks 

Katon et al., 2001130 
Ludman et al., 
2003131 
Von Korff et al., 
2003132 

Depression F2F, phone, print, 
DVD 

9 NS 150+ 
minutes  

12 
months 

Katon et al., 1999136 
Katon et al., 2002137 

Depression F2F, phone, print, 
DVD 

2+ NS 75 minutes NS 

Katon et al., 1996135 Depression F2F, phone, print, 
videos 

8 q 2 to 12 
weeks 

360+ 
minutes 

24 weeks 

Katon et al., 1995134 Depression F2F,print, video 4 q 8 to 10 
days 

105 minutes 6 weeks 

Simon et al., 2006129 Depression Phone 3 q 1 to 2 
months 

60 minutes 3 months 

Capoccia et al., 
2004133 

Depression Phone 18 q 1 to 2 
weeks 

270 minutes 12 
months 

Pyne et al., 2011138 Depression Phone [for Pat]  
EMR [for Prov]  

> 1 
NS 

q 2 to 4 
weeks 

NS NS 

Rickles et al., 
2005128 

Depression Phone 3 NS 45 minutes 3 months 

Hoffman et al., 
2003139 

Depression Print, mail 6 q month NS 6 months 

Weymiller et al., 
200793 
Jones et al., 200994 

Diabetes F2F 1 NA NS NA 

Pearce et al., 200891 Diabetes F2F 1 NA 30 minutes NA 
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Table 62. Delivery mode, number of contacts, frequency, total time, and calendar duration of 
interventions reviewed by chronic medical condition (continued) 

Citation Condition Mode N Frequency 
Total 
Minutes Duration 

Lin et al., 200689 Diabetes F2F, phone 16 NS 240+minutes 12 
months 

Mann et al., 201092 
Choice 

Diabetes F2F, print 1 NA 6 minutes NA 

Mann et al., 201092 
Choice 

Diabetes F2F, print 1 NA 6 minutes NA 

Grant et al., 200388 Diabetes Phone, computer 6 Q 2 weeks 111 minutes 3 months 

Okeke et al., 2009140 Glaucoma F2F, phone, video, 
dosing aid device 

10 NS NS 3 months 

Schectman et al., 
199498 

Hypercholester
olemia 

Phone  5 NS NS 28 days 

Stacy et al., 200999 Hypercholester
olemia 

Phone, mail, print  3 NS NS 6 months 

Guthrie, 200195 Hypercholester
olemia 

Phone, mail 5 Per 
schedule 

NS 6 months 

Johnson et al., 
200696 

Hypercholester
olemia 

Computer; mail 3 NS NS 6 months 

Hunt et al., 2008105 Hypertension F2F 1-4 NS NS NS 
Lee et al., 200678 Hypertension, 

Hyperlipidemia 
F2F 7 q 2 months 240 minutes 12 

months 
Vivian, 2002113 Hypertension F2F 6 NS NS 6 months 
Carter et al., 2009104 Hypertension F2F, phone 1.6 q 3 months NS 6 months 

Solomon et al., 
1998111 
Gourley et al., 
1998112 

Hypertension, 
COPD 

F2F, phone 5 NS NS 6 months 

Rudd et al., 2004102 Hypertension Phone 5 Per 
schedule 

NS 4 months 

Bosworth et al., 
2008106 
Bosworth et al., 
2007107 

Hypertension Phone 12 Q 2 months NS 24 
months 

Bosworth et al., 
2005108 

Hypertension Phone 12 Q 2 month NS 24 
months 

Friedman et al., 
1996109 

Hypertension Phone 24 Weekly 96 minutes 6 months 

Johnson et al., 
2006110 

Hypertension Computer; mail 3 q 3 months NA 6 months 

Schneider et al., 
2008100 

Hypertension Packaging NA NA NA NA 

Rudd et al., 2009142 Inflammatory 
arthritis 

F2F, phone, print 2 q months 40 minutes NS 

Powell et al., 199597 Multiple 
chronic 
conditions 

Mail 1 NA 30 minute NA 

Zhang et al., 2010151 Multiple 
chronic 
conditions 

NA NA NA NA NA 

Chernew et al., 
2008149 

Multiple 
chronic 
conditions 

NA NA NA NA NA 

Nietert et al., 2009145 Multiple 
chronic 
conditions 

Telephone, fax NS NS NS NS 
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Table 62. Delivery mode, number of contacts, frequency, total time, and calendar duration of 
interventions reviewed by chronic medical condition (continued) 

Citation Condition Mode N Frequency 
Total 
Minutes Duration 

Wakefield, et al, 
2011103 

Multiple 
Unspecified 
Chronic 
Conditions 

Telehealth 157 Daily NS 6 months 

Choudhry et al., 
2010150 

Multiple 
conditions 

NA NA NS NA NA 

Berger et al., 2005141 Multiple 
sclerosis 

Phone 6 to 
12 

q 2 to 4 
weeks 

NS 3 months 

Waalen et al., 
2009143 

Osteoporosis F2F, phones, print varied q month 5-minute/call NS 

Taylor et al., 2003147 Other F2F, print >1 NS NS 20-
minute/visit 

12 
months 

Sledge et al., 2006148 Other F2F, phone, print > 13 Monthly 
phone 

180+ 
minutes 

1 year 

Schnipper et al., 
2006146 

Other F2F, phone 2 NS NS NS 

Abbreviations: COPD = chronic obstruction pulmonary disease; DVD= optical disc storage media format; EMR = electronic 
medical record; F2F = face-to-face; N = number; NA = not applicable; NS = not specified; Q/q = every.  

Total Amount of Contact Time  
Thirty-three studies (53 percent) did not specify the total dose intensity of the interventions; 

another 7 (11 percent) gave only the minimum amount of the intervention (e.g., 120+ minutes, at 
least 2.5 hours, etc.) or specified only the amount per contact but did not give the number of 
contacts or the number of contacts but not the amount of time per contact (Table 62). Among the 
studies that provided this information, the amount of time varied widely among interventions, 
ranging from 6 minutes to 12 hours. Of 26 trials that provided information regarding at least the 
minimum amount of total contact time, 15 (58 percent) were less than 120 minutes in total time; 
6 (23 percent) were more than 180 minutes in total time. 

While only a limited number of conclusions can be drawn due to the large number of studies 
not reporting total contact time, the overall duration of the program does not appear to be 
strongly associated with the total intensity of time. For example, in comparing three asthma 
studies, one study lasting 10 weeks had a total intensity of only 15 minutes while another lasting 
7 weeks had a total intensity of 150 minutes, and yet a third lasting 9 months had a just slightly 
greater intensity at 210 minutes. 

Intervention Duration  
As with frequency, reporting of calendar time was not relevant for the interventions that were 

delivered during a single contact episode. Several others did not specify the duration of the 
program in calendar time. Of the 38 interventions (61 percent) that did, the duration ranged 
widely from 4 weeks to 2 years, with 6 months’ duration as the mode: 11 (29 percent) of the 38 
studies lasted 6 months. Another 7 (18 percent) of programs with known duration lasted 12 
months, 5 (about 13 percent) lasted 3 months, and only 2 (5 percent) lasted 2 years. Duration of 
the remaining 13 interventions (34 percent) fell between 4 weeks and 12 months. In general, 
asthma and heart failure medication adherence interventions appeared to be of slightly shorter 
duration compared with those for diabetes, depression, hypertension, and hypercholesterolemia. 
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Taxonomy of Adherence Intervention Components 
A taxonomy of 16 mutually exclusive, distinguishable intervention components have been 

described previously (deBruin et al., 2010) that may be present in a medication adherence 
intervention.74 An intervention may be found to include one, several, or all of these components. 
Examples of these components include features such as knowledge-based activities, awareness-
based pursuits, self-efficacy enhancement, and contingent rewards. Our assessment of 
intervention components was based on whether the studies provided an explicit description of 
intervention components. Hence, we noted a particular component for a particular intervention 
only if that component was identifiable from the report. In addition, some studies tested 
interventions that included components not identified in deBruin’s 16-component taxonomy. We 
included these as “novel components” in our count of the components each study reported and 
have listed and described them below. 

Although the range of the total number of components included in each intervention was 
somewhat broad (1 to 9), few interventions involved only one component. Most interventions 
with only a single component were not delivered by a specified agent but involved a policy or 
institutional change (such as a reduction in medication copay, novel packaging of pills, or a 
mailed informational sheet).  
The median and modal number of components delivered were both 3: 16 interventions (27 
percent) had 3 components, 21 (35 percent) had fewer than 3, and only 3 interventions (5 
percent) had more than 6 components. Table 63 shows the reported number of interventions that 
had each number of components (1 through 9) by agent of delivery. The number of components 
delivered did not appear to vary greatly based on the agent delivering the interventions. One 
exception was noted in the case of interventions that were delivered by a multidisciplinary team, 
which usually had a greater number of components. 

Table 63. Reported number of interventions with each number of components (1–9) by delivery 
agent 

Number of 
Components Auto Multidisciplinary Nurse Pharmacist Physician Other 

Nonspec
ified 
Agent Total 

1 0 0 0 0 0 3 6 9 
2 2 0 1 5 2 1 1 12 
3 2 1 1 4 1 5 2 16 
4 0 0 3 2 2 0 0 7 
5 2 2 0 1 0 1 0 6 
6 1 1 1 0 1 1 1 6 
7 0 0 2 0 0 0 0 2 
8 0 0 0 0 0 0 0 0 
9 0 1 0 0 0 0 0 1 

 

The vast majority of the medication adherence interventions reviewed included a knowledge-
based component (77 percent). About 44 percent of all interventions included an awareness-
based component in addition to the knowledge component. The awareness components involved 
activities to enhance a person’s self-awareness, such as awareness of their own health risks, their 
current health state, or their values and preferences. Examples of activities to raise awareness 
included risk communication, self-monitoring, reflective listening, and behavioral feedback. Of 
note, only one intervention involved an awareness-based element without a knowledge-based 
component.  
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About half of the interventions used facilitation techniques, including supportive activities 
such as continuous professional support, helping clients deal with adverse effects, 
individualizing or simplifying regimens, or reducing environmental barriers to taking medication 
to improve adherence. Components designed to enhance self-efficacy were included in 13 (20 
percent) of the interventions. Activities such as modeling, practicing task-specific skills, verbal 
persuasion, making plans for coping responses, setting graded tasks, and reattributing success 
and failure were coded as self-efficacy enhancements.  

Other components that were present in some of the interventions reviewed included intention 
formation activities (18 percent), action control (17 percent), addressing attitudes (12 percent), 
motivational interviewing (10 percent), stress management (3 percent), and social influence (3 
percent). Sixteen percent of interventions included a component that addressed maintenance. We 
identified no interventions that utilized contingent rewards to improve medication adherence in 
the studies that met our inclusion criteria.  

No pattern of the distribution of components was evident among interventions sorted by 
target. However, as shown in Table 64, a few generalizations about intervention components 
based on the agent of intervention delivery can be made.  

First, all interventions involved knowledge-based components, with the exception of two of 
nine delivered by nurses and four of nine delivered by other health professionals (such as 
counselors, health coaches, etc.). However, the pattern of knowledge-based delivery differed for 
physicians and pharmacists as compared with other agents. When knowledge-based components 
were delivered by nurses, multidisciplinary teams (those often included nurses), automated 
systems, and other nonphysician/nonpharmacist health professionals, most (66 percent to 83 
percent) were coupled with an awareness-based component that served to raise clients’ self-
awareness. In contrast, physician and pharmacist-delivered interventions all involved knowledge 
delivery but were less often coupled with awareness-based elements.  

Second, physician- and pharmacist-delivered interventions rarely used self-efficacy 
enhancement components, whereas about half of those delivered by other agent groups used 
them. No physician interventions addressed maintenance, while nearly half of nurse-delivered 
interventions (44 percent) did. Finally, none of the automated interventions used facilitation, 
while nearly all (92 percent) of the pharmacist-delivered interventions did, and about two thirds 
of each of the other intervention delivery agent groups did.  

Similarly, physician and pharmacist-delivered interventions seemed less likely to use the 
components of either intention formation or action control than nurses and multidisciplinary 
teams. Only 3 of 18 interventions delivered by physicians or pharmacists included at least one of 
these two components compared with 10 of 14 interventions delivered by nurses or 
multidisciplinary teams. No automated interventions involved intention formation or action 
control. 

Motivational-interviewing and attitude-changing components were used less often in general, 
and neither was ever used by physician or pharmacist-delivered interventions. 
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Table 64. Number of interventions with each of nine key components most commonly observed in adherence interventions reviewed by 
agent of delivery 

 Nine Key Intervention Components 

 

Knowledge, 
Without 
Awareness 

Knowledge, 
With 
Awareness 

No 
Knowledge  

Self-
Efficacy  

Facilitati
on 

Mainte-
nance 

Inten-
tions, 
Action 
Control 

Inten-
tions, 
Action 
Control 

No Inten-
tions, 
Action 
Control 

No Inten-
tions, No 
Action 
Control 

Moti-
vational 
Intervie-
wing 

Attitude 
Changes 

Agent of 
Delivery             
Pharmacists 
(N=12) 

8 (67%) 4 (33%) 0 1 (8%) 11 (92%) 2 (17%) 3 (25%) 0  0 9 (75%) 0 0 

Physicians 
(N=6) 

4 (67%) 2 (33%) 0 1 (16%) 4 (67%) 0 0 0 0 0 0 0 

Nurses (N=10) 1 (10%) 7 (70%) 2 (20%) 5 (50%) 6 (60%) 4 (40%) 2 (20%) 2 (20%) 1 (10%) 4 (40%) 2 (20%) 1 (10%) 
Multidisciplinary 
(N=5) 

1 (20%) 4 (80%) 0 2 (40%) 3 (60%) 1 (20%) 1 (20%) 2 (40%) 2 (40%) 0 2 (40%) 0 

Automated 
(N=6) 

1 (17%) 5 (83%) 0 3 (50%) 0 1 (17%) 0 0 0 6 (100%) 1 (17%) 2 (34%) 

Other health 
professionals 
(N=9) 

4 (44%) 1 (11%) 4 (44%) 4 (44%) 6 (67%) 0 2 (22%) 0 0 7 (78%) 1 (11%) 2 (22%) 

Abbreviation: N = number. 
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Components of Interventions Not Encompassed by deBruin Taxonomy 
Some interventions included components that did not appear to fit within deBruin’s 

taxonomy. Because deBruin’s taxonomy focuses primarily on individual patient-level 
components, it is not surprising that many of the novel components we identified targeted 
systems-level factors. However, we did note two patient-level components that were not included 
in deBruin’s taxonomy: shared decision-making/decision-aid approaches and approaches that 
specifically tested the effects of “gain-framing” messages. Both components are of interest 
because they may have an influence on medication adherence and have not received as much 
focus heretofore. Each of the novel components we identified are listed in Table 65. Shared 
decisionmaking is distinct from interventions that address self-efficacy. Self-efficacy is a key 
construct in Social Cognitive Theory that has been used to encourage adoption of health behavior 
change when there is a clear healthier choice indicated. Self-efficacy is task-specific, and 
achieved via specified approaches which involves gradual steps. Shared decisionmaking, in 
contrast, is not based in psychological theory nor aimed at changing behavior but rather in 
helping patients decide which health option to choose by providing information and values 
clarification.  

Table 65. Components of interventions not encompassed by deBruin taxonomy 
New Components Level  Target Agent 
Provision of patient adherence data to clinician Systems Combination: Patient, provider, 

system 
Automated 

Shared decisionmaking Patient Combination: Patient, provider, 
system 

Multidisciplinary 

Change on medication cost sharing with company Policy Combination: Patient, policy Company 
Reduction of copay/out-of-pocket expenses Policy Policy NA 
Specific packaging design  Systems Patient NA or 

Pharmacist 
Gain-framing messages Patient Patient Nurse 
Pharmacist-physician collaboration System Patient, provider, system Pharmacist 
Monitoring of medication regimen to identify 
system errors 

System Patient, system Pharmacist 

Appointment making for patients System Combination: Patient, system Pharmacist 
Collaborative care between physicians  System Combination: Patient, 

Provider, system 
Physician 

Abbreviation: NA = not applicable. 

Key Question 3b. Direct Comparisons of Intervention 
Characteristics and Medication Adherence Outcomes 

Description of Studies  

Overview 
We found five articles comprising only four randomized trials (~5 percent) that assessed the 

effects of four different interventions aimed at improving medication adherence among adult 
patients; one involved patients with heart failure, two involved patients with asthma, one 
involved patients with diabetes mellitus, and one involved patients with 
hypertension.93,94,103,115,127 KQ 1 presents complete results for outcomes for all comparators, 
including controls; the tables in this section focus on direct comparisons only. We rated all of 
these studies as having medium risk of bias.93,103,115,127 
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Population 
All four studies were conducted among adults. The study of diabetes patients reported 

limiting the sample to patients with type 2 diabetes or who were on oral hypoglycemic 
agents.93,94 One study was restricted to poorly controlled asthma.127 In the study of heart failure, 
all participants were restricted to those older than 65 years, with African-American participants 
comprising between 23 to 33 percent.115 The study of hypertension included adult Veterans 
Administration (VA) patients with hypertension and type 2 diabetes.103 

Interventions 
Interventions varied widely in their approaches to improving adherence; all were directed at 

patients.  
The asthma studies focused on providers and systems in addition to patients.127 They 

evaluated shared decisionmaking between patients and clinicians.127  
The diabetes, heart failure, and hypertension studies were directed solely at 

patients.93,94,103,115 The heart failure study included two intervention arms and one control arm.115 
The diabetes study evaluated the effects of a lipid-lowering decision aid while directly 
comparing the effect of the agent of delivery (clinician or researcher).93,94 In the heart failure 
study, adherence reminder calls were delivered via video using provided equipment to the first 
intervention arm and via telephone calls to the second intervention arm; a research assistant 
reminded participants to take their medications daily.115 The hypertension study tested a nurse 
case manager home telehealth intervention 103 at two different doses of the same intervention 
(high and low intensity levels of monitoring and education). 

Comparator  
For KQ 3b, the relevant comparator was a modification of the intervention. In the asthma 

study127 for example, shared decisionmaking (in which the patients’ preferences and values were 
assessed and taken into account in selecting recommended treatment) was compared with 
traditional physician-driven clinical decisionmaking (and both were compared with a control 
condition). In the study of statin decision aids among patients with diabetes, patients were 
compared regarding whether the intervention was delivered by a physician or research staff 
member.93,94 In the study of video and phone call reminders, these two approaches were 
compared with each other (as well as a control group) among patients with heart failure and no 
calls were made to the control group.115 The hypertension study compared the two intensity 
levels of the nurse-case management home telehealth intervention103 and to each other (high and 
low intensity levels of monitoring and education) in addition to a usual-care control arm. 

Outcome and Timing 
The asthma study defined percentage adherence as the number of doses taken divided by the 

number prescribed and used metered dose inhaler data, pharmacy refill data, or a combination of 
self-reported adherence and electronic monitoring data to construct the measure, depending on 
what was available but generally using objective measures for the numerator. The investigators 
also evaluated refills of SABA using refill data.127 

The study of diabetes patients used a single self-report item to ask about medication taking 
using a 7-day recall period93 to count the number of people who missed no doses.93 The heart 
failure studies measured adherence via MEMS caps.115 
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The study of a lipid-lowering decision aid for diabetic patients did not evaluate the effect of 
the intervention on biomarkers, but the asthma study assessed the effects of a shared 
decisionmaking intervention effects on forced expiratory volume (FEV-1).127 Other outcomes of 
interest included the Asthma Therapy Assessment Questionnaire (ATAQ) and health-related 
quality of life.127 

The hypertension study103 assessed adherence to antihypertensives using the 4-item Morisky 
scale. 

Timing and frequency of the study outcomes assessments varied, ranging from 6 weeks to 2-
year followup, as did the timing of the outcome assessment relative to administration or 
completion of the intervention. For example, the shared decisionmaking study recorded 2-year 
adherence information for an intervention with an active component that lasted 9 months.127 The 
diabetes intervention was administered in one contact at baseline, and followup occurred 6 weeks 
later. The heart failure study assessed adherence outcomes at the conclusion of the 
intervention,115 which lasted 6 weeks. The hypertension trial of telemonitoring case management 
assessed adherence at 6-month followup103. 

Setting 
The asthma study worked within health systems.127 The diabetes study recruited from a 

metabolic specialty clinic where the intervention was delivered.93,94 The heart failure study 
focused on a population recruited from an urban home health agency and ambulatory care 
clinic115 but delivered the intervention in patients’ homes.115 The hypertension study recruited 
patients from one large VAMC although the intervention itself was administered remotely. 103 

Applicability 
For each intervention type, the scarcity of evidence limits the statements we can make about 

the applicability of the findings to subpopulations along the spectrum of severity and in different 
settings. The most significant limitation to applicability in the diabetes study is the lack of long-
term outcome data. Notable limitations to applicability in the heart failure study included the low 
participation rate (10 percent) among those eligible.115 The hypertension study applicability is 
limited because it was conducted in one unique health care system, the VA.103 

Key Points 

Overview 
• All four studies assessed intervention effects on medication adherence (e.g., percentage 

of patients achieving a threshold of pills taken, proportion of pills taken, etc.) albeit each 
used a slightly different definition of medication adherence and tested different 
interventions (Table 66).  

• Only one of four studies demonstrated a statistically significantly effect for direct 
comparisons of specific intervention components on improving medication adherence.  
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Table 66. Medication adherence interventions with direct comparisons: summary of findings 

Type of 
Intervention 

Studies, N 
Randomized 

Adherence:  
Measure, Followup Period 
Overall Result (+/=/-) and 
Timing 

Additional Outcomes:  
Outcome 
Overall Result (+/=/-) and Timing 

Case 
management 

Wakefield et 
al., 2011103 
N=302 

Morisky scale scores at 6 months NA 

Shared 
decision-
making vs. 
usual care 

Wilson et al., 
2010127 
N=612 

+ Medication acquisition ratio 
for all drugs, 1 and 2 years 

+ Acquisition of inhaled 
corticosteroids, 1 year 

+ Acquisition of 
beclomethasone, 1 year and 
2 years 

Acquisition of long-acting beta-
agonists, 1 and 2 years 

+ Forced expiratory volume, 1 year 
+ Symptom improved: acquisition of 

short acting beta-agonists, 1 and 2 
years 

+ Asthma control, 1 year 
+ Quality of life, 1 year 
Health care utilization: asthma-related 
visits 

Decision aids Mann et al., 
201092 
N=150 
 
 
 
Weymiller et 
al., 200793 
Jones et al., 
200994 
N=98 

= Percentage with high 
adherence on Morisky scale 
at 3 and 6 months 

+ Number missing no 
medication doses in prior 
week at 3 months  

= Percentage using statins at 3-
month followup 

NA 
 
Patient satisfaction items 
+ Amount of information 
= Clarity of information 
+ Helpfulness of information 
= Would recommend to others deciding 

on statins 
= Would prefer similar approach for 

other treatment choices 
+ Overall acceptability 

Reminder 
calls 

Fulmer et al., 
1999115 
N=60 

+  Adherence rate, 8 weeks 
 

= Quality of life at 10 weeks 
 

Abbreviations: ACE = angiotensin-converting enzyme; G = group; N = number. 

Shared Decisionmaking Compared With Clinical Decisionmaking 
• Shared decisionmaking resulted in improved medication adherence within the first year 

of initiating treatment when compared with clinical decisionmaking (low strength of 
evidence). 

• Biomarkers for shared decision-making interventions: Shared decisionmaking resulted in 
improved pulmonary function within the first year of initiating treatment when compared 
with clinical decisionmaking (low strength of evidence). 

• Morbidity: We found no statistically significant differences in symptom improvement for 
shared decision-making interventions when compared with clinical decisionmaking 
(insufficient evidence). 

• Health care utilization and quality of life for shared decision-making interventions: We 
found no difference between two intervention groups in reduced asthma-related visits or 
mini-asthma quality-of-life scores within the first year of initiating treatment (low 
strength of evidence). 

Decision Aid Delivered by Clinician Compared With Research Staff 
• Medication adherence: There is no evidence that improved medication adherence among 

patients with diabetes and comorbid depression was influenced by agent of delivery 
(insufficient).  
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Adherence Reminders Delivered by Video Compared With Telephone 
• Medication adherence: Evidence from a single, small study with limited followup 

suggests no evidence of difference exists between mode of delivery (insufficient). 

High Versus Low Intensity Case Management by Telemonitoring With 
Education 

• Medication adherence: Evidence from a single study suggests no evidence of difference 
exists between the high and low dose of a telemonitoring and educational intervention 
(insufficient).  

Other Outcomes 
• All other outcomes for the interventions listed above: Insufficient due to lack of evidence. 

Detailed Synthesis for Shared Decisionmaking 

Medication Adherence  
The asthma trial that evaluated shared decisionmaking and clinical decisionmaking compared 

with usual care found statistically significant differences in medication adherence at 1-year 
followup (Table 67); clinical decisionmaking was more effective than usual care, and shared 
decisionmaking was more effective than either clinical decisionmaking or usual care, suggesting 
evidence of benefit for shared decisionmaking (Table 68).127 At 2 years, clinical decisionmaking 
was no longer significantly different than usual care, but shared decisionmaking continued to 
produce statistically significant improvements in medication adherence compared with clinical 
decisionmaking or usual care.  

Other Outcomes 
One trial reported no significant difference in improved pulmonary function for the shared 

decision-making group compared with the clinical decision-making group (Appendix G).127 
Although both intervention arms had a higher odds of reporting no asthma control problems and 
lower acquisition of short-acting beta agonists SABA (total days supply acquired in a year/365 
days) compared with usual care at 1 year, no statistically significant difference was found 
between the two arms for these two morbidity outcomes. Similarly, at 2 years, although only the 
shared decision-making arm reported lower SABA use than usual care, no statistically significant 
difference existed between the two intervention arms in this regard. No differences between 
clinical- and shared decision-making arms were found for quality of life or asthma-related visits. 
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Table 67. Medication adherence interventions with direct comparisons: medication adherence 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction)  Source Baseline 

First 
Followup 

Additional 
Followups 

Shared 
decision-
making 

Wilson et 
al., 2010127 
 
G1: 204 
G2: 204 
G3: 204 

Adults ages 
18 to 70 
Kaiser 
Permanente 
medical 
centers 

G1: Shared 
decisionmaking 
model for two face-
to-face visits and 
three phone calls 
G2: Clinical 
decisionmaking 
model for two face-
to-face visits and 
three phone calls 
G3: Usual care: 
stepped approach to 
medications 

Five face-to-
face, phone, 
9 months 

Medication 
acquisition ratio 
for all asthma 
medications 
(total days 
supply acquired 
in a year/365 
days) 
 

Pharmacy 
refill data 

NR Means at 1 year: 
G1: 0.67 
G2: 0.59 
G3: 0.46 
(95% CIs):  
G1 to G3: (0.13 to 
0.280), p=0.0001 
G1 to G2: (0.01 to 
0.15), p=0.0029 
G2 to G3: (0.05 to 
0.20), p=0.0008 

Mean differences 
at 2 years: 
G1 to G3: 0.03  
G1 to G2: 0.04  
G2 to G3: -0.01  
(95% CIs):  
G1 to G3: (-0.05 to 
0.11) 
G1 to G2: (-0.04 to 
0.12) 
G2 to G3: (-0.09 to 
0.07) 

Medication 
acquisition ratio 
for inhaled 
corticosteroids 
(total days’ 
supply acquired 
in a year/365 
days)  

Pharmacy 
refill data 

NR Means at 1 year 
G1: 0.59 
G2: 0.52 
G3: 0.37 
(95% CIs):NR 
p: 
G1 to G3: 0.0001 
G1 to G2: 0.017 
G2 to G3: 0.0001 

NR 

Acquisition of 
beclo-
methasone 
canister 
equivalents 
 

Pharmacy 
refill data 

NR Means at year 1: 
G1: 10.9 
G2: 9.1 
G3: 5.2; 
(95% CIs):  
G1 to G3: (4.5 to 
7.0), p=0.0001 
G1 to G2: (0.57 to 
0.31), p=0.005 
G2 to G3: (2.6 to 
5.2), p=0.0001 
 

Means at year 2: 
G1: 7.1 
G2: 5.8 
G3: 4.6 
(95% CIs):  
G1 to G3: (1.2 to 
3.8), p=0.0002 
G1 to G2: (0.04 to 
2.7), p=0.04 
G2 to G3 (-0.18 to 
2.4), p>0.05 
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Table 67. Medication adherence interventions with direct comparisons: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction)  Source Baseline 

First 
Followup 

Additional 
Followups 

Shared 
decision-
making 
(continued) 

    Medication 
acquisition for 
long-acting 
beta-agonists  
 

Pharmacy 
refill data 

NR Mean difference 
at 1 year:  
G1 to G3: 0.11  
G1 to G2: 0.09  
G2 to G3: 0.01  
(95% CIs): 
G1 to G3: (0.02 to 
0.20) 
G1-G2: (0.02 to 
0.17) 
G2-G3: (-0.08 to 
0.11) 

Mean difference at 
2 years:  
G1 to G3: 0.11  
G1:G2: 0.09  
G2 to G3: 0.01  
(95% CIs): 
G1 to G3: (0.01 to 
0.20) 
G1 to G2: (0.01 to 
0.18) 
G2 to G3: (-0.08 to 
0.11) 

Decision 
aids 

        
 

Mann et 
al., 201092 

G1: NR 

G2: NR 

Adult patients 
with diabetes 
mellitus 
 

Urban primary 
care clinic 

G1: Statin choice 
decision aid 

G2: ADA print 
material 

One face-to-
face session 
+ printed 
material 

Percentage 
with “good 
adherence” on 
8-item Morisky 
Adherence 
Scale  

(0 to 100%) 

Self-report Baseline 

NR 

3 months: 
Overall: 70% 
G1: NR 
G2: NR 
95% CI, NR 
p: No significant 
difference 
between groups 

6 months: 
Overall: 80% 
G1: NR 
G2: NR 
95% CI, NR 
p: No significant 
difference between 
groups 

G1: NR 
G2: NR 

   Percentage 
prescribed 
statin during 
baseline visit  
(0 to 100%) 

Self-report Baseline 
G1: 9% 
G2: 0% 
95% CI, NR 
p=0.01 
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Table 67. Medication adherence interventions with direct comparisons: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction)  Source Baseline 

First 
Followup 

Additional 
Followups 

Weymiller 
et al., 
200793 
Jones et 
al., 200994 
 

G1: 33 
G2: 29 
 
 
 
 
 
 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 

Adults with 
Type 2 
diabetes 
mellitus 
 
Metabolic 
specialty clinic  

G1: Statin choice 
decision aid  
 G1a: Research staff 
before visit 
 G1b: Clinician during 
visit 
G2: Standard of care 
educational pamphlet 
control 
 G2a: Research staff 
before visit 
 G2b: Delivered by 
clinician during visit 

One face-to-
face session 
+ printed 
material 

Number 
missing no 
medication 
doses in the 
last week 
 
 
 
Number 
missing no 
medication 
doses in the 
last week, by 
mode of 
delivery 

Self-report 
 
 
 
 
 
 
 
Self-report 

NR 
 
 
 
 
 
 
 
NR 

3 months: 
G1: 31 
G2: 23 
Odds ratio (OR): 
3.4 
95% CI:  
1.5, 7.5 
p: NR 
3 months: 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
OR for delivery 
mode: 0.8  
95% CI:  
0.3, 2.6 
p: NS 

 

G1: 52 
G2: 46 

   Percentage 
using statins at 
followup 

Self-report NR 3 months: 
N (%)  
G1: 33 (63%) 
G2: 29 (63%) 
95% CI, NR 
p: NR 
OR: 1.4 
95% CI:  
0.8 to 2.4 
p: NR 

 

Fulmer et 
al., 
1999115 

G1: 17 
G2: 15 
G3: 18 

Adults >65 
years with HF 
 
Urban 
Ambulatory  

G1: Daily video 
reminder  
G2: Daily phone 
reminder  
G3: No reminder 
calls 

Daily calls 
(Mon through 
Fri), 6-week 
duration 

Compliance 
rates  
(0 to 100%,  
% of total pills 
taken) 

MEMS G1: 82% 
G2: 76% 
G3: 81% 

8 weeks:  
G1: 84% 
G2: 74% 
G3: 57%  
(p<0.04) 
95% CI: NR 
G1 + G2 vs. G3:  
F=4.08, p <0.05  
G1 vs. G2:p>0.05  
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Table 67. Medication adherence interventions with direct comparisons: medication adherence (continued) 

Study 
N per 
Group 

Sample and 
Setting Intervention Groups 

Inter- 
vention 
Dose 

Measure 
(Range, 
Direction)  Source Baseline 

First 
Followup 

Additional 
Followups 

Case 
manage-
ment 

Wakefield 
et al., 
2011103 
 
G1: NR 
G2: NR 
G3: NR 

Adults with 
diabetes 
mellitus and 
HTN 

G1: High-intensity: 
use of home 
telehealth device for 
blood pressure and 
glucose as well as 
education with nurse 
case management 
G2: Low–intensity: 
Similar to G1 
intervention with 
lower intensity of 
educational content 
G3: Usual care 

6 months, 
daily entries 
for BP and 
glucose 

Morisky scale Self-report NR 6 months: 
G1: NR 
G2: NR 
G3: NR 
p: Per text no 
significant 
difference 
between groups; 
all groups 
improved from 
baseline; NR if 
statistically 
significant 

NR 

Abbreviations: aOR = adjusted odds ratio; BP = blood pressure; CI = confidence interval; G = group; HF = heart failure; HTN = hypertension; NS = not specified; NR = not 
reported; OR = odds ratio; SD = standard deviation; SE = standard error. 
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Table 68. Asthma: strength of evidence for shared decisionmaking interventions 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed)* Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Shared 
decision-
making vs. 
clinical 
decision 
making 

1; 612 (612) Medication 
adherence 

RCT 
Medium 

Unknown Direct Precise Difference in medication 
acquisition ratio for all asthma 
medications: 0.13 to 0.21 
(range) 
Low for benefit 

1; 612 (551) Pulmonary 
function 

RCT  
Medium 

Unknown Direct Precise Difference in FEV1 
percentage points: 2.7 to 3.4 
Low for benefit 

1; 612 (612) Symptom 
improvement 

RCT  
Medium 

Unknown Direct Precise Difference in mean 
equivalents of SABA canister 
equivalents acquired at 2 
years between shared 
decision-making and usual 
care: 1.6 
Low for benefit 

1; 612 (551) Quality of life RCT  
Medium 

Unknown Direct Precise Difference in subscale scores 
on 5-item Mini Asthma 
Quality of Life Questionnaire: 
0.3 to 0.4 
Low for benefit 

1; 612 (612) Health care 
utilization 

NA Unknown Direct Precise Difference of 0.3 to 0.4 fewer 
asthma-related visits per year 
Low for benefit 

Abbreviations: FEV1 = forced expiratory volume at 1 minute; NA = not applicable; RCT = randomized controlled trial; 
SABA = short-acting beta agonists.  

Detailed Synthesis for Decision Aids 

Medication Adherence 
The decision-aid intervention increased the number of people who missed no doses in the last 

week compared with controls but no difference was found based on who delivered the aid (Table 
67), suggesting insufficient strength of evidence (Table 69). This same study assessed 
medication persistence (the proportion of patients still on treatment at followup) but found no 
difference between the groups.93 

Table 69. Decision aids for hypertension: strength of evidence 

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Study 
Design/ 
Risk of 
Bias Consistency Directness Precision 

Magnitude of 
Effect and 
Strength of 
Evidence 

Statin decision aid vs. 
standard written information 
about lipids 

1; 98 
(NR) 

Medication 
adherence 

RCT 
Medium 

NA Direct Precise  Insufficient 

Abbreviations: NA = not applicable; NR = not reported; RCT = randomized controlled trial. 
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Detailed Synthesis for Video and Telephone Reminders 

Medication Adherence 
Although the heart failure study showed statistically significant improvement in at least one 

measure of medication adherence in the intervention group compared to the control group,115 the 
difference between the two intervention groups, which differed by mode of delivery, was not 
statistically significant (Table 67), resulting in insufficient strength of evidence (Table 70). 

Table 70. Heart failure: strength of evidence for reminders delivered by video and telephone  

Intervention 

Number of 
Studies; 
Subjects 

(Analyzed)* Outcome 
Risk of 

Bias Consistency Directness Precision 

Magnitude of Effect 
and Strength of 

Evidence 
Heart failure: 
 Video and  
 telephone  
 reminders 

1; 60 (50) Medication 
adherence 

RCT 
Medium 

Unknown 
(sig improved) 

Indirect Imprecise Insufficient 

0 Mortality NA NA NA NA Insufficient 
0 Biomarkers NA NA NA NA Insufficient 
0 Health care 

Utilization 
NA NA NA NA Insufficient 

0 Quality of 
care 

NA NA NA NA Insufficient 

0 Patient 
satisfaction 

NA NA NA NA Insufficient 

Abbreviations: NA = not applicable; RCT = randomized controlled trial. 

Detailed Synthesis of High and Low Intensity Telemonitoring and 
Education 

Medication Adherence 
All three arms had improved adherence at 6-month followup but the difference between the 

groups was not statistically significantly different from each other (Table 67).103 The difference 
between the two intervention groups, which varied by dose, was not statistically significant, 
resulting in insufficient strength of evidence (Table 71).  

Table 71. Hyperlipidemia: strength of evidence for education and behavioral support interventions  

Intervention 

Number of 
Studies; 
Subjects 
(Analyzed) Outcome 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Hyperlipidemia: 
Education + 
behavioral 
support 

5; 18,492 
(9,411 + 
NR in 1 
study) 

Medication 
adherence, 
persistence 

RCT 
Medium 

Consistent 
 

Direct Imprecise Variable measures (self-report, 
pharmacy refill) with variable 
outcomes 
Low 

Abbreviations: NA = not applicable; RCT = randomized controlled trial. 
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Key Question 4. Vulnerable Populations  

Description of Included Studies 

Overview 
Fifteen studies tested interventions intended to improve medication adherence in vulnerable 

populations.78,87,89,100,101,103,115,117,121,134,135,137,138,147,151 We present PICOTS below, followed by 
key points and a detailed discussion for each vulnerable population. Because KQ 1 presents 
detailed results for all studies, this section presents only strength-of-evidence grades. 

Population 
Vulnerable populations of interest to our review included, but were not limited to, the 

following: racial and ethnic minorities; populations with various complex situations such as 
those with low health literacy, coexisting conditions or persistent or severe disease; the elderly; 
and low-income, underinsured or uninsured, and inner-city or rural populations. We considered 
studies as including elderly populations if the subjects were 65 years of age or older. In 12 of 
these 15 studies, the study was conducted entirely in the vulnerable population; that is, the 
vulnerable population was not a subgroup but comprised the entire study 
sample.78,87,89,100,101,103,115,117,121,138,147,151 In the remaining three studies, the vulnerable 
populations were subgroups within the overall study sample;134,135,137 two studies conducted 
subgroup analyses based on major depression134,135 and one study focused on moderate- to high-
severity depression.137  

Among the 12 studies in which the entire study was conducted in vulnerable groups, the 
various populations differed. In five studies, the vulnerable populations were the elderly; of 
these, four defined the elderly as those who were ages 65 or older,78,100,115,151 and one defined 
elderly as those who were more than 70 years of age.117 In four studies, the vulnerable population 
involved patients with depression. Of these, two involved patients with depression and 
diabetes,87,89 one included patients with depression and HIV,138 and one focused on patients with 
depression and hypertension.101 In another study, the vulnerable population included patients 
with diabetes and hypertension.103 In two studies, the vulnerable population involved patients 
from rural communities.121,147 One of the studies that examined coexisting conditions also 
included Black primary care patients.87 

Intervention 
Eight studies involved systems changes. Of these, six examined some form of collaborative 

care or multifaceted interventions involving patient interaction with multiple types of health care 
providers.89,117,134,135,137,138 One study examined a collaborative care model with HIV and mental 
health clinicians;138 three others examined collaborative care provided by a primary care 
physician and a psychologist and psychiatrist;134,135,137 one tested a multidisciplinary intervention 
that included teaching by a study team, the involvement of a nurse, registered dietician, social 
services representative, and a geriatric cardiologist;117 and one described an individualized 
management of depression that involved psychiatric consultations and group services among 
other features.89  

The same team conducted two integrated care interventions that dealt with patients with 
depression.87,101 The studies were identical except for the coexisting condition on which the 
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study focused: diabetes87 or hypertension.101 In addition to telephone calls and care coordination, 
the care management interventions in these studies included multiple in-person visits.  

Six other studies focused primarily on the patient.78,100,115,121,147 In one, patients in the 
intervention group received medication in a daily-dose adherence blister package that had 
information on what to do if a dose was not taken.100 Another study had a prospective 
observational phase with three distinct elements: medication education, usage of blister packs as 
an adherence aid, and followup with clinical pharmacists.78 After this initial phase was 
completed, meetings with pharmacists and use of medications aids both continued but the 
medication education continued only on an as-needed basis.78 A third study used a video 
reminder call for one group of patients and a telephone reminder call (without video) for the 
other group.115 One study examined the effectiveness of case management—specifically a nurse-
administered self-management program on compliance.121 Another study examined the use and 
effectiveness of a nurse-managed home telehealth intervention to improve outcomes.103 The final 
study in this group examined the effect of a pharmaceutical intervention.147 

Finally, a single study focused on policy change, specifically, the impact of Medicare Part D 
prescription drug coverage on medication adherence.151  

Comparator 
All studies compared the active intervention with usual-care or control-group 

populations.78,87,89,100,101,103,115,117,121,134,135,137,138,147,151 In certain studies in which the intervention 
focused on collaborative care, usual care was described as involving depression care by primary 
care physicians, which included antidepressants and referrals to specialty mental health services 
on an as-needed basis.89,134-138 In one study, patients in the usual-care group received 
conventional care from a physician without the collaborative care process that the intervention 
group received.117 In the two integrated care studies, usual care was described generally as 
routine care appropriate to the setting.87,101 In one study in which the intervention group received 
blister-packaged medication, the usual care group received traditional bottles of medication.100 
Similarly, in a study that combined medication education, pharmacist followup, and adherence 
aid use in the intervention, the usual care group did not receive education or blister-packaged 
medication.78 In another study, the comparator group did not receive the reminder calls that the 
intervention groups received.115 In the only study focusing on policy change, the comparator for 
the Medicare Part D intervention groups was described as retiree health benefits with no 
deductible but copayments for each monthly prescription.151 In one study, usual care was 
minimally described.121 

Outcome and Timing 
All studies reported on medication adherence for the relevant vulnerable population 

described, either as a subgroup analysis or as the overall main analysis in nine studies in which 
the entire study sample comprised members of a vulnerable 
population.78,87,89,100,101,103,115,117,121,134,135,137,138,147,151 However, medication adherence outcomes 
varied markedly across the studies; some studies reported multiple outcomes. The types of 
medication adherence outcomes reported included measures of adherence using thresholds of 80 
percent or greater78,87,101,138,147 and 95 percent or greater.138 Other types of medication adherence 
outcomes included MPRs,100,151 adherence to adequate dosage from pharmacy refill data,137 self-
reported medication adherence,121,135 percentage of patients receiving adequate dosage of 
medication,134 percentage of patients who had prescription filled on time,100 percentage of 
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patients who were adherent in specified time frames,78 monitoring devices (MDI Chronolog) 
used to assess compliance with inhaler use,121 and percentage of prescribed doses taken using the 
MEMS.115 In one study, adherence was measured by two scales, one of which was the Self-
Reported Medication Taking scale155 and the other was a validated regimen adherence scale.103 

Most studies reported on medication adherence outcomes during the intervention period, 
immediately following it, or within a period after the conclusion of the intervention that ranged 
from a few weeks to 12 months.87,89,100,101,103,117,121,134,135,138,147 In one study, adherence was 
monitored during a 2-week pre-intervention phase in addition to measurements at the end of the 
study and 2 weeks following the end of the study.115 One study reported on long-term outcomes 
up to 28 months after initial randomization was complete.137 One study, which was 14 months 
with an initial 2-month run-in period followed by a 6-month cohort intervention, ended with a 
final 6-month RCT.78 In this particular study, outcomes obtained at 14 months were considered 
to be 6-month outcomes for the RCT portion.78 In the only study in the set focused on policy 
change, MPRs were tracked for 2 years before and 2 years after the introduction of Medicare 
Part D in four different groups.151 

Setting 
Two integrated care studies were set in community-based primary care clinics.87,101 Several 

collaborative care studies took place within primary care clinics belonging to the Group Health 
Cooperative in Washington State.89,134,135,137 One collaborative care study was conducted in a 
university teaching hospital117 and another was set in a VA HIV clinic.138 The blister-packaging 
study was conducted in ambulatory care clinics in Columbus, Ohio, and Tucson, Arizona.100 
Another study was set in a university-affiliated tertiary care U.S. military medical center.78 The 
video-reminder study recruited patients from a large urban home health agency and an urban 
ambulatory clinic, with the intervention delivered via telephone calls.115 In the self-management 
intervention, participants were recruited directly from the community.121 The case management 
intervention study focused on a primary care population.103 In another study, the setting was 
community-based physician offices in rural Alabama.147 The policy change study was conducted 
by examining administrative data of patients enrolled in a large insurer’s Medicare Advantage 
products.151 

Key Points 
• Interventions to improve medication adherence among vulnerable populations had 

varying strength of evidence. Interventions aimed at improving medication adherence 
generally had a positive impact for most vulnerable populations for which we found 
evidence, improving adherence in all but four populations considered. The interventions, 
the diseases being treated, and the methods for measuring medication adherence 
outcomes differed considerably between studies. 
− Medication adherence improved for the following: patients with major depression, 

severe depression, multiple chronic conditions, or with depression and hypertension 
as coexisting conditions; Black patients with depression and diabetes as coexisting 
conditions; and elderly patients with diabetes, hyperlipidemia, heart failure, or 
hypertension (all low strength of evidence). 

− Medication adherence did not improve for patients with depression and HIV as 
coexisting conditions (insufficient evidence). 
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− Medication adherence did not improve for patients with coexisting diabetes and 
depression, except for one study of Black patients with coexisting diabetes and 
depression (insufficient evidence). 

− Medication adherence did not improve for patients with coexisting hypertension and 
diabetes (insufficient evidence). 

− Medication adherence for patients from rural communities improved for patients in 
one study but did not improve for patients in another study (insufficient evidence). 

− No evidence was available for the following: (a) racial and ethnic minorities with the 
exception of those who identified as Black race; (b) populations of low literacy, low 
incomes, and no or poor health insurance (insufficient evidence). 

Detailed Synthesis 
The following synthesis presents results for each vulnerable populations considered. Table 72 

presents strength-of-evidence grades. 

Table 72. Vulnerable populations: strength of evidence 
Intervention 
  
Vulnerable 
Population, 
Condition 
Details 

Number of 
Studies; 
Subjects 
(Analyzed) 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Medicare Part 
D  
 
Elderly patients 
with diabetes, 
hypertension or 
hyperlipidemia 

1; 20,889 
(20,889)151 
 

Before-
after 
study 
Medium 

Unknown Direct Precise Varied measures and 
magnitude 
 
Low  

Collaborative 
intervention 
 
Diabetes 
patients with 
depression  

1; 329(329)89 
 

RCT 
Medium 

Unknown Direct Imprecise Insufficient 

Blister 
packaging 
 
Elderly patients 
with 
hypertension 

1; 93(85)100  
 

RCT 
Low 

Unknown Direct Precise Difference in percentage 
points for patients who 
refilled prescriptions on 
time: 14.3 
Difference in medication 
possession ratio: 0.06 
Low 

Video- or 
telephone-
based 
intervention 
 
Elderly patients 
with heart 
failure 

1; 60(50)115 
 

RCT 
Medium 

Unknown Direct Precise Difference in percentage 
points for prescribed 
medication doses taken: 
27 for video-telephone 
reminder group;  
17 for telephone reminder 
group 
Low  
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Table 72. Vulnerable populations: strength of evidence (continued) 
Intervention 
  
Vulnerable 
Population 

Number of 
Studies; 
Subjects 
(Analyzed) 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Multidisciplinary 
intervention: 
collaborative 
care 
 
Elderly patients 
with heart failure 

1; 
156(156)117 
 

RCT 
Medium 

Unknown Direct Precise Varied measures and 
magnitude  
Low  

Multidisciplinary 
intervention: 
collaborative 
care 
 
Patients with 
major 
depression 

2: 370 
(177+NR for 
one 
study):134,135 
 

RCT 
Medium 

Consistent Direct Precise Varied measures and 
magnitude 
Low  

Multidisciplinary 
intervention: 
collaborative 
care 
 
Patients with 
severe 
depression 

1228 
(at 6 
months: 
229; at 28 
months: 
187)137 
 
 

RCT 
 
Medium 

Unknown Direct Precise Varied measures and 
magnitude 
Low  

Integrated care 
 
Patients with 
depression with 
hypertension  

1;64 (64)101 
 

RCT 
Medium 

Unknown Direct Precise Difference in percentage 
points for adherence to 
depression medication: 40.6 
 
Difference in percentage 
points for adherence to 
hypertension medication: 10 
Low 

Integrated care 
 
Black patients 
with depression 
and diabetes  

1; 58 (58)87 
 

RCT 
Medium 

Unknown Direct Precise Difference in percentage 
points of patients with ≥80% 
adherence to an 
antidepressant: 13.8 
 
Difference in percentage 
points of patients with ≥80% 
adherence to hypoglycemic 
agent: 13.8 
 
Low 

Collaborative 
care 
 
Patients with 
depression and 
HIV  

1; 276 
(249)138 
 

RCT 
 
Medium 

Unknown Direct Imprecise Insufficient 
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Table 72. Vulnerable populations: strength of evidence (continued) 
Intervention 
  
Vulnerable 
Population 

Number of 
Studies; 
Subjects 
(Analyzed) 

Risk of 
Bias Consistency Directness Precision 

Magnitude of Effect and 
Strength of Evidence 

Pharmacy care 
program 
 
Elderly patients 
with multiple 
conditions 

1; 159 
(159)78 
 

RCT 
 
Medium 

Unknown Direct Precise Difference in percentage 
points in medication 
adherence: 26.4 
 
Difference in percentage 
points of patients with ≥80% 
adherence to all medications: 
75.7 
 
Low  

Asthma self-
management  
 
Patients from a 
rural community 

1; 55 (55)121 RCT 
 
Medium 

Unknown Direct Precise Difference in percentage 
points in medication 
adherence: 17 
 
Low 

Case 
management 
nurse-managed 
home telehealth 
 
Patients with 
diabetes and 
hypertension 

1; 394 
(NR)103 

RCT Unknown Direct Imprecise NR 
 
Insufficient 

Pharmaceutical 
care 
 
Patients from a 
rural community 

1; 81 (69)147 RCT Unknown Direct Imprecise Difference in percentage 
points in medication 
adherence: 11.1  
 
Insufficient 

Abbreviations: G = group; NR = not reported; RCT = randomized controlled trial. 

Racial and Ethnic Minorities 
Among Black patients with depression and diabetes, an integrated care intervention improved 

adherence to medications for both diabetes and depression.87 This study also dealt with 
coexisting conditions. 

Populations With Persistent Disease, Severe Disease, or Coexisting 
Conditions 

One study demonstrated statistically significant improvement in medication adherence 
compared with usual care for populations with either major or minor depression at 7 months after 
randomization.134 Another study found significantly improved medication adherence in the 
intervention arm compared with the control arm at 4 and 7 months after randomization for major 
and minor depression groups for percentage adherent, with the exception of the 7-month 
followup for major depression.135  

In another study, adherence outcomes were recorded during 6-month intervals through a 28-
month period; overall differences by intervention arms were recorded at 3 and 6 months after 
randomization.137 Among patients who were severely depressed at baseline, the intervention arm 
continued to show benefits of the intervention on medication adherence at 12 months; among 
those with moderately severe depression, improvement in adherence in the intervention arm was 
seen for the 6 months after randomization.137  
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A multifaceted collaborative care intervention did not significantly improve medication 
adherence for either antidepressants or HIV medication adherence for patients who were 
depressed and had an HIV diagnosis.138 Among patients with diabetes who suffered from 
depression, a collaborative intervention did not improve medication adherence to ACE-
inhibitors, oral hypoglycemic agents, and lipid-lowering agents.89 Among patients ages 50 years 
or older with depression and hypertension, an integrated care intervention improved adherence to 
medications for both hypertension and depression.101 Among Black patients with coexisting 
conditions of depression and diabetes, an integrated care intervention improved adherence to 
medications for both diabetes and depression.87 This study falls under the minority population 
category. In a case management intervention for patients with comorbid diabetes and 
hypertension, the intervention improved medication adherence, although improvement was seen 
across all groups, without significant differences between groups.103 

Elderly Populations 
Among elderly patients with diabetes, Medicare Part D improved adherence to medications 

for prevention of cardiovascular disease. This effect was much greater among those who had had 
no prior insurance coverage before Medicare Part D than for those who did have some prior 
coverage.151 Among elderly patients with hyperlipidemia, Medicare Part D improved adherence 
to lipid-lowering medications; the pattern was the same as for cardiovascular disease greater 
impact among those without (rather than with) prior insurance coverage.151 

Among elderly patients with hypertension, an intervention involving daily-dose blister 
packaging improved adherence.100 A video- or telephone-based intervention improved 
medication adherence among elderly patients with heart failure when compared with a usual-care 
control group.115 A multidisciplinary intervention improved medication adherence outcomes 
among elderly patients with heart failure.101,117 In one study among elderly patients taking at 
least four medications for chronic diseases, a pharmacy care program significantly improved 
medication adherence.78 

Rural Populations 
A self-management intervention for asthma directed at patients in a rural population 

produced statistically significant improvement in adherence in the intervention arm compared 
with the control arm.121 A pharmaceutical intervention directed at patients in rural Alabama, 
however, did not report any significant difference in adherence between the intervention and 
control arms.147 

Key Question 5. Harms 

Description of Included Studies 
Three RCTs addressed unintended consequences, or harms, associated with interventions to 

improve medication adherence (Table 73).98,104,116  
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Table 73. Harms: trial characteristics 
Author, Year 
N at Randomization 

Population 
Setting Intervention and Comparator 

Carter et al., 2009104 
N=402 

Adults >21 years 
diagnosed with 
hypertension 
 
Community-based 
family medicine 
residency programs 

G1: Physician/pharmacist collaborative model in which pharmacists 
addressed suboptimal medication regimens and poor medication 
adherence and gave feedback to physicians. Study nurses gave 
patients educational information and encouraged lifestyle 
modifications. 
G2: Patients received blood pressure measurements at baseline, 3 
and 6 months and educational information from nurses. Clinical 
pharmacists abstained from providing care to patients in control 
group. 

Murray et al., 2007116 
N=314 
 

Adults ≥ 50 years of 
age with heart failure 
 
University-affiliated 
ambulatory care 
practice 

G1: Pharmacist-led intervention providing verbal instructions, 
literacy-sensitive written materials, and labeling of medications with 
icons to promote medication adherence 
G2: No contact with intervention pharmacist other than initial 
medication history 

Schectman et al., 
199498 
N=102 (Niacin) 
N=62 (Bile acid 
sequestrant) 

Adults with 
hyperlipidemia 
requiring treatment 
with either niacin or a 
bile acid sequestrant  
 
Veterans Affairs 
medical center 

G1: Following initial clinic visit, received five calls over 28 days from 
a certified medical assistant to address problems and adverse 
events associated with medications; when needed, additional 
telephone contact arranged with physician or clinical pharmacist 
G2: No telephone contact following initial clinic visit 

Abbreviations: G = group; N = number. 

Population 
One trial included adults older than 21 years of age who had been diagnosed with essential 

hypertension, were taking zero to three antihypertensive medications, did not have diabetes, and 
had systolic blood pressure values or diastolic blood pressure values within specific ranges 
(systolic blood pressure, 140 to 179 mm Hg; diastolic blood pressure, 90 to 109 mm Hg).104 It 
included hypertensive patients who had diabetes if their systolic blood pressure was between 130 
to 179 mm Hg or diastolic blood pressure between 90 to 109 mm Hg.104 Another trial included 
patients ages 50 years or older who had a confirmed diagnosis of heart failure.116 Furthermore, 
participants had to receive all their care at Wishard Health services, regularly have used at least 
one specified medication for heart failure, and not have plans to use a medication adherence aid. 
In the third trial at a VAMC, participants were patients with hyperlipidemia who required 
treatment with either niacin or BAS therapy but had not taken either before.98 

Intervention 
One trial evaluated a collaborative model including care from a physician and a 

pharmacist.104 In another trial the intervention was pharmacist-led.116 In the third trial, the 
intervention was based on telephone contact that trained health care professionals made to 
patients.98 

Comparator 
In the trial using the collaborative model, the comparison group received no clinical 

pharmacist intervention.104 In the pharmacist-led trial, the control group comparison was the 
absence of clinical pharmacist intervention but the patients received usual care.116 Usual care was 
defined as receiving prescriptions from pharmacists who did not have specialized training from a 
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multidisciplinary team and did not have access to patient-centered study materials.116 In the 
telephone-based trial, the comparison group received no telephone intervention.98 

Outcome and Timing 
All trials presented various medication adherence outcomes. For KQ 5, we focused on 

outcomes related to side effects, harms, and unintended consequences. In the collaborative model 
trial, patients provided information on a 47-item questionnaire. This questionnaire, developed 
and used originally in a previous study, was administered here by trial nurses; it centered on 
symptoms that were suggestive of adverse events.104,156 This questionnaire was administered at 
baseline and again at 6-month followup. In this questionnaire, each subject was asked, “In the 
past 4 weeks, how much have you been bothered by…” for every potential reaction. Subjects 
could respond with one of the following responses, and the scores for these responses were 
summed (with a total score range of 0 to 188): not at all (score: 0); a little bit (score: 1); 
somewhat (score: 2); quite a bit (score: 3) or very much (score: 4).156 The resulting symptom 
score, which was a sum of the score for each item on potential reactions, is thought to be 
indicative of adverse events. This measured was conducted once at baseline and once at the 6-
month followup. In the pharmacy-ambulatory care practice trial, the investigators measured the 
number of patients who experienced an adverse events or medication error using a program that 
identified adverse events from the medical record system.116 They did not indicate the exact 
timing of these measurements.116 In the VAMC trial, patients reported adverse events associated 
with medications to clinic staff. Although the investigators collected these self-reported data at 2, 
4, and 6 months after randomization, they reported results for only the 2-month point.98 

Setting 
The trials were conducted in various settings: community-based family medicine residency 

programs,104 a university-affiliated ambulatory care practice,116 and a VA lipid clinic.98  

Key Points 
• In the collaborative model trial, the questionnaire-based symptom score, which was 

indicative of adverse events, decreased for both the intervention and control groups.104 In 
the other two trials, the number of adverse events in the intervention group did not differ 
significantly from the number in the control group. In the ambulatory practice trial, 
adverse events included frequently occurring events such as cough or allergy related to 
ACE inhibitors; they included serum digoxin concentrations at toxic levels and use of 
nonsteroidal anti-inflammatory medications in patients with either high serum potassium 
or renal insufficiency. Finally, in the VA trial, adverse events included frequently 
reported effects upon receiving niacin or BAS; these were specifically flushing, pruritus, 
rash and heartburn (for patients receiving niacin) and constipation, bloating, flatulence, 
and heartburn (for patients receiving BAS).98  

• The results offer no evidence of greater adverse events in the intervention than in the 
comparison groups. Because of the differences in the kinds of adverse events assessed in 
these three studies, in the interventions, and in the diseases and medications, the evidence 
is insufficient to draw any conclusions about unintended consequences associated with 
interventions to improve medication adherence.  
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Detailed Synthesis 
In two trials, medication adherence did not improve with the intervention98,104 (Table 74). In 

the ambulatory care practice trial, medication adherence improved during the 9-month 
intervention period, but this result was not seen in the 3-month post-study period.116 In two of the 
three studies, the intervention group did not have a significantly different number of adverse 
events from the control group.98,116 In the collaborative model trial, medication use (but not 
medication adherence) increased for both the control and the intervention groups, but the 
symptom score decreased in both groups; differences in the intervention group from 6 months to 
baseline were statistically significant, as were differences between control and intervention 
groups at 6 months.104 Therefore, among the three trials included, the number of adverse events 
did not differ between the intervention arms and the control arms;98,116 in one case, the difference 
in adverse events favored the intervention arm.104  

Table 74. Harms: adverse events outcomes 

Author, Year 
N Analyzed 

Adverse Event 
Outcome 

Timing of Adverse Event 
Measurement and  
Data Source Results 

Carter et al., 
2009104 
 
G1: 192 
G2: 210 

Mean total adverse 
event score 
 
 

Measured twice, once at 
baseline and once at 6-month 
followup 
 
Adverse event questionnaire 
with 47 items, developed for 
another study and administered 
by study nurses 

Baseline: Mean (SD) 
G1: 28.0 (23.0) 
G2: 42.1 (24.2) 
95% CI, NR 
p<0.001 
6-month followup: Mean (SD) 
G1: 16.6 (12.5) 
G2: 39.2 (24.2) 
95% CI, NR 
p<0.001 
 
Between-group difference at 6 months 
p<0.001. However, this does not adjust for 
difference at baseline. 

Murray et al., 
2007116 
 
G1: 112  
G2: 192 

Number of patients 
who had an adverse 
drug events or 
medication error 

NR 
 
Measured using a program that 
identified adverse events from 
the medical record system 

G1: 42 (37.5%) 
G2: 91 (47.4%) 
95% CI, NR 
p: 0.094 

Schectman et 
al., 199498 
 
Niacin: 
G1: 40 
G2: 40 
 
BAS:  
G1: 18 
G2: 20 

Percentage of 
patients reporting 
adverse events 
associated with 
medications at 2 
months 

2 months; measured at 2, 4, and 
6 months; only 2-month results 
reported 
 
Self-report to clinic staff 

Niacin: flushing, pruritis, rash, heartburn 
(%) 
G1: 70, 32, 15, 9 
G2: 63, 29, 12, 5 
95% CI: NR 
p: NS, no number given 
 
BAS: constipation, bloating, flatulence, 
heartburn (%) 
G1: 44, 23, 19, 15 
G2: 26, 22, 11, 11 
95% CI, NR 
p: NS, no number given 

Abbreviations: BAS = bile acid sequestrant therapy; CI = confidence interval; G = group; NR = not reported; NS = not 
significant; SD = standard deviation. 
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Discussion 
This chapter summarizes key findings and strength of evidence for each Key Question (KQ), 

followed by a summary of the limitations of the review, limitations of the evidence base, gaps in 
the evidence that may benefit from future research, and overall conclusions.  

Key Findings and Strength of Evidence 

Key Question 1. Effect of Patient, Provider, or Systems 
Interventions on Medication Adherence and Other Outcomes 

Overview 
Overall, the evidence from 57 trials in 63 articles included in this comparative effectiveness 

review suggests that numerous pathways provide opportunities to improve medication adherence 
across clinical conditions. These approaches include relatively low-cost, low-intensity telephone 
and mail interventions. They also include some relatively intense interventions, such as care 
coordination and case management (requiring close and ongoing monitoring of patients) and 
collaborative care; such interventions often require some, or even a good deal of restructuring of 
typical approaches to health care delivery in the United States.  

Despite such evidence about promising approaches to improving medication adherence, only 
a subset of these effective interventions relate better adherence with better health outcomes or 
other important end results. We found relatively little evidence linking improved adherence to 
improvements in other outcomes, such as biomarkers, morbidity, mortality, quality of life, 
quality of care, patient satisfaction, health care utilization, and costs.  

Findings Specific to Clinical Conditions 
The volume of evidence regarding improving medication adherence differs sharply by 

clinical condition. We found the greatest amount of evidence, in terms of numbers of trials or 
studies or numbers of subjects (or both), for hypertension and depression, followed by 
hyperlipidemia, asthma, and diabetes (Table 75). We did not find a substantial body of evidence 
testing varied approaches to inform several other clinical conditions. For musculoskeletal 
diseases, we found three trials that used interventions with no common features. Myocardial 
infarction, glaucoma, and multiple sclerosis had just one trial each. We found no eligible studies 
for cancer; reasons likely include the restrictions specified for this comparative effectiveness 
review to patient-administered medications and to outpatient settings. We found no eligible 
studies that explicitly focused on patients with adherence problems relating to polypharmacy, 
although a few studies included patients with two or more conditions and assessed adherence to 
more than one medication. 

Collectively, the most consistent evidence was that various types of interventions improved 
medication adherence outcomes for hypertension, heart failure, depression, and asthma. These 
improvements were accompanied by improvements in systolic and diastolic blood pressure for 
case management and face-to-face education with pharmacists for hypertension; reduced 
emergency department (ED) visits and improved patient satisfaction for pharmacist-led 
multicomponent interventions for heart failure; improved symptoms, pulmonary function, health 
care utilization, and quality of life for shared decisionmaking; improved symptoms for case 
management for depression; and improved symptoms and patient satisfaction with medications 
and quality of care for collaborative care for depression. We generally graded these interventions  
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Diabetes Case 
management/colla
borative care87-89 

Low SOE of benefit 
for medication 
adherence  

3; 507 (507) 
 
Varied measures and magnitude 

Low SOE of benefit 
for HbA1C 

1; 58 (58) 
 
1.2 percentage points difference 

Diabetes Education with 
social support91 

Insufficient for 
medication 
adherence  

1; 199 (189) 
 
No stat sig difference 

NA NA 

Diabetes Health coaching90 Insufficient for 
medication 
adherence  

1; 56 (49) 
 
No stat sig difference 

NA NA 

Hyperlipidemia Collaborative 
care89 

Insufficient for 
medication 
adherence 

1; 329 (117 on lipid- lowering meds) 
 
No stat sig difference 

NA NA 

Hyperlipidemia Decision aids92-94 Insufficient for 
medication 
adherence  

2; 248 (98 + NR in 1 trial) 
 
Variable self-report measures with 
variable outcomes 

Low SOE of benefit 
for patient 
satisfaction: 

1; 98 (98) 
 
Variable self-report measures, some 
improvements for intervention group in 
specific areas 

Hyperlipidemia Education and 
behavioral 
support (phone or 
mail)95-99 

Low SOE of benefit 
for medication 
adherence 

5; 18,492 (9,411 + NR in 1 trial) 
 
Variable measures (self-report, 
pharmacy refill) with variable outcomes 

NA NA 

Hyperlipidemia Multicomponent 
(education face-
to-face with 
pharmacist + 
blister 
packaging)78 

Insufficient for 
medication 
adherence 

1; 159 (159) 
 
Improved in intervention group over 6 
months, outcome at risk of bias due to 
differing measurement frequency:  
(1) Percentage adherence (95.5% vs. 
69.1%)  
(2) Percentage with >80% adherence 
(97.4 vs. 21.7) 

Insufficient for LDL-
C 

1; 159 (135) 
 
No stat sig difference between groups 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Hypertension Blister 
Packaging100 

Low SOE of benefit 
for medication 
adherence and 
persistence 

1; 93 (85) 
 
MPR: 6 percentage points difference 
between groups 
 
Percentage of patients who had 
prescriptions refilled on time: 14.3 
percentage points difference between 
groups,  

Insufficient for 
SBP+DBP; angina, 
MI, or stroke 
 

1; 93 (85) 
 
No stat sig difference in change in SBP or 
DBP or in percentage of patients with 
reduced SBP, angina, MI, or stroke 
 
29.8 percentage points difference in 
patients with reduced DBP at 12 months 
in intervention group  

Insufficient for 
health care 
utilization: ED visits 
+ hospitalizations 

1; 93 (85) 
 
No stat sig difference between groups for 
either outcome 

Hypertension 
 

Case 
management101-103 
 

Low SOE of benefit 
for medication 
adherence 

3; 516 (64 + NR in 2 studies) 
 
Two of three RCTs with stat sig 
difference in adherence: 
(1) MEMS >80% adherence: 46.8 
percentage points more in experimental 
group than control group 
(2) MEMS adherence, mean: 11.3 
percentage points higher in 
experimental group 

Low SOE of benefit 
for SBP + DBP:  

2; 214 (64 + NR in 1 study) 
 
Difference in SBP : - 8.5 to  
-14 mm Hg (range across studies) 
 
Difference in DBP: -3.1 to -9.2 mm Hg 
(range across studies) 

Hypertension Collaborative 
care89,104,105 

Low SOE of no 
benefit for 
medication 
adherence 

3; 1194 (785) 
 
No stat sig differences between groups 

NA NA 

Hypertension Education (face-
to-face with 
pharmacist)78,111-

113 

Low SOE of benefit 
for medication 
adherence; 
insufficient for 
persistence 

3; 348 (344) for adherence 
 
Variable outcomes for adherence, 
some stat sig differences favoring 
intervention 
 
1; 56 (53) for refilling meds on time 
 
No stat sig difference between groups 
refilling meds on time  

Moderate SOE of 
benefit for SBP 

2; 292 (268) 
 
-6.4 or -8.9 mm Hg mean SBP difference 

Insufficient 2; 292 (268) 
 
1.1 or -4.4 mm Hg mean DBP difference 

Insufficient for 
quality of life 

1, 133 (NR) 
 
No stat sig differences for sexual 
dysfunction, dizziness, and headaches 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

    Low SOE of benefit 
for patient 
satisfaction 

1; 133 (130) 
 
Stat sig improvement in four of five 
questions 

Low SOE of benefit 
for hospital visits 

1; 133 (124) 
 
0.08 fewer hospital visits in intervention 
group 

Low SOE of benefit 
for contact with 
other health care 
providers 

1; 133 (124) 
 
0.41 fewer visits in intervention group 

Insufficient for ED 
visits 

1; 133 (124) 
 
No stat sig difference 

Hypertension Education and 
behavioral 
support 
(telephone, mail, 
and/or video)97,106-

110 

Low SOE of benefit 
for medication 
adherence 

5; 6,996 (5149 + NR in 2 studies) 
 
Multiple variable outcomes  
Two RCTs with stat sig difference in 
adherence showing 6 percentage 
points higher in intervention group from 
baseline to 6 months and greater 
adherence at 12 and 18 months, no 
numbers reported 

Insufficient for SBP 
or DBP 

1; 299 (267) 
 
No stat sig difference between groups in 
change from baseline to 6 months  

Hypertension Education with 
social support91 

Insufficient for 
medication 
adherence 

1; 199 (199) 
 
No stat sig differences between groups 
at 12 months 

NA NA 

Hypertension Risk 
communication114 

Insufficient for 
medication 
adherence 

1; 89 (89) 
 
No stat sig difference between groups 
at 3 months 

NA NA 

Heart failure Access to medical 
records118 

Insufficient for 
medication 
adherence 

1; 107; (NR) 
 
No significant difference at 6 or 12 
months 

NA NA 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Heart failure Case 
management117 

Low SOE of benefit 
for medication 
adherence  

1; 156 (156) 
 
Difference in percentage points for med 
adherence: 6.6 to 6.8 (range) 
 
Difference in percentage points for 
proportion with >80% adherence 
between groups: 15.7 to 16.3 

Insufficient for all-
cause hospital 
admission 

1; 156 (156) 
 
No significant difference in multiple 
measures of all-cause readmission 

Heart failure Multicomponent 
pharmacist-led116 

Low SOE of benefit 
for medication 
adherence  

1; 314 (314 for MEMS caps, NR for 
MPR or self-report) 
 
Difference in percentage points for 
taking medication (MEMS) at 9 months: 
10.9  
Difference in percentage points for 
adherence to timing (MEMS) at 9 
months: 5.9 
Difference in percentage points for 
MPR over 12 months: 4.2 
No stat sig difference for self-report 

Insufficient for 
quality of life 

1; 314 (NR) 
 
No stat sig difference  

Low SOE of benefit 
for patient 
satisfaction 

1; 314 (NR) 
 
Difference of 0.3 on 12-point validated 
questionnaire 

Low SOE of benefit 
for all-cause ED 
visits and all-cause 
ED+hosp 

1; 314 (314) 
 
Difference of 0.52 mean all-cause ED 
visits and 0.69 mean all-cause ED+hosp 
between groups 

Insufficient for 
healthcare 
utilization for all-
cause 
hospitalization, CV-
related and HF-
related events, 
costs 

1; 314 (314) 
 
No stat sig difference 

Heart failure Reminder video 
and telephone 
calls115 

Low SOE of benefit 
for medication 
adherence 

1; 60 (50) 
 
Difference of 17 to 27 percent 
comparing video and phone to control 
in MEMS adherence over 8 weeks 

Insufficient for 
quality of life 

1; 60 (42) 
 
No stat sig difference 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Myocardial infarction Education and 
behavioral 
support119 

Low SOE of benefit 
for medication 
adherence; 
insufficient for 
persistence 

1; 907(836) 
 
Percentage points mean increase in 
adherence over 9 months: 4.3% 
Percentage points difference with >80% 
adherence: 6%  
 
No stat sig difference for persistence 

NA NA 

Asthma Self-
management120-124 

Moderate SOE of 
short-term benefit 
in medication 
adherence 

Difference in percentage points for 
adherence: 14 to 31 

Insufficient for 
pulmonary function 
and inflammation 
markers 

2; 152 (149) 
 
No stat sig difference 

Insufficient for 
symptom 
improvement 

5; 303 (300) 
 
Varied measures and magnitude 
(inconsistent) 

Low SOE of no 
benefit for quality 
of life 

4; 248 (245) 
Varied measures and magnitude 
(consistent) 

Asthma Shared or clinical 
decision-
making127 

Low SOE of benefit 
for medication 
adherence 

1; 612 (612) 
 
Difference in medication acquisition 
ratio for all asthma medications: 0.13 to 
0.21 

Low SOE of benefit 
for pulmonary 
function 

1; 612 (612) 
 
Difference in FEV1 percentage points: 2.7 
to 3.4 

Low SOE of benefit 
for symptom 
improvement 

1; 612 (612) 
 
Difference in mean equivalents of SABA 
canister equivalents acquired at 2 years 
between shared decisionmaking and 
usual care: 1.6 

Low SOE of benefit 
for quality of life 

1; 612 (612) 
 
Difference in subscale scores on 5-item 
Mini Asthma Quality of Life Questionnaire: 
0.3-0.4 

Low SOE of benefit 
for health care 
utilization 

1; 612 (612) 
 
Difference of 0.3 to 0.4 fewer asthma-
related visits per year 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Asthma or COPD Pharmacist or 
physician access 
to patient 
adherence 
information125,126 

Low SOE of no 
benefit for 
medication 
adherence 

2; 3,811 (3,596) 
 
No stat sig difference 

NA NA 

Depression 
 

Case 
management87,101,1

30-132 

Moderate SOE of 
benefit for 
medication 
adherence 

3; 508 (437) 
 
Difference in percentage points for 
adherence or filling prescriptions over 
time: 9 to 15 (range across studies) 

Moderate SOE of 
benefit for 
symptom 
improvement 

3; 508 (437) 
 
Difference in CES-D scale: 7.0 to 9.4 
(range across studies) 
Mean difference in SCL-20 (0 to 4 range) 
scores between groups across 12 
months: 0.08  

Insufficient for self-
reported disability 

1; 386 (315) 
 
Varied measures, outcomes, time periods 

Depression 
 

Collaborative 
care133-138 
 

Moderate SOE of 
benefit for 
medication 
adherence for 
telephone+in-
person; insufficient 
for telephone only; 
insufficient for 
depression+HIV 
patients 

3 (telephone and in-person); 598 (598) 
 
Difference in percentage points for 
adherence: 16.5 to 40.3 (range across 
studies) 
 
No stat sig difference for depression+ 
HIV patients or telephone collaborative 
care only 

Low SOE of benefit 
for symptom 
improvement for 
major depression 
of moderate 
depression; 
insufficient for 
severe or minor 
depression 

Severe depression: 2; 214 (214) 
Minor depression: 1; 149 (149) 
Moderate depression: 2; 156 (156) 
Major depression: 1; 79 (79) 
 
Varied measures, outcomes, time periods 

Low SOE of benefit 
for patient 
satisfaction with 
antidepressants 

2; 370 (370) 
 
Difference in percentage points in those 
rating antidepressants as helping 
somewhat to a great deal: 6.0 to 24.8 
(range across studies) 

Insufficient for 
health care 
utilization 

3; 598 (598) 
 
Varied outcomes, time periods, and 
consistency 

Insufficient for 
costs 

1; 228 (228) 
 
No stat sig difference 
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

    Moderate SOE of 
benefit for patient 
satisfaction with 
quality of care 

3; 598 (598) 
 
Difference in percentage points in those 
rating quality of care as good to excellent:  
5.1 to 32.5 (range across studies) at  
3 to 4 months;  
16 at 6 months 

Depression Medication 
telemonitoring or 
telephone 
care128,129 

Insufficient for 
medication 
adherence 

2; 270 (255) 
 
No stat sig difference 

NA NA 

Depression Reminders to 
nonadherent 
patients and lists 
of nonadherent 
patients to 
providers139 

Low SOE of benefit 
for medication 
adherence  

1; 9,564 (9,564) 
 
Difference in percentage points for 
adherence; 1 to 3 (range across study) 

NA NA 

Glaucoma Multicomponent 
intervention140 

Low SOE of benefit 
for medication 
adherence 

1; 66 (66) 
 
Difference in adherence rate: 0.22 

Insufficient for 
intraocular 
pressure 

1; 66 (66) 
 
No stat sig difference 

Multiple sclerosis Counseling 
(software-based 
telephone)141 

Low SOE of benefit 
for medication 
adherence 

1; 435 (367) 
Difference in percentage points of 
patients who discontinued use of MS 
therapy:7.5 
 

NA NA 

Musculoskeletal 
diseases 

Decision aid144 Insufficient for 
medication 
adherence, 
persistence, 
initiation of therapy 

1; 100 (100) 
 
Varied outcomes and measures 

Insufficient for 
patient satisfaction 

1; 100 (NR) 
 
No stat sig difference  

Musculoskeletal 
diseases 

Case 
management142 

Insufficient for 
medication 
adherence 

1; 127 (127) 
 
No stat sig difference  

NA NA 

Musculoskeletal 
diseases 

Virtual 
osteoporosis 
clinic143 

Low SOE of benefit 
for medication 
adherence 

1; 235 (211) 
 
Difference in percentage points of 
women using osteoporosis medication 
at 13 months: 23.7 

Insufficient for 
patient satisfaction 

1; 235 (211) 
 
No stat sig difference  
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Table 75. Summary of results for patient, provider, and systems interventions (KQ 1) (continued) 

Clinical Condition 
Type of 
Intervention 

Strength of 
Evidence for 
Medication 
Adherence 

Number of Studies; n of Individuals 
(n Analyzed) 
 
Results 

Strength of 
Evidence for 
Other Outcomes  

Number of Studies; n of Individuals (n 
Analyzed) 
 
Results 

Multiple or 
unspecified chronic 
conditions 

Case 
management 
intervention145-147 

Low SOE of no 
benefit for 
persistence 

3; 3307 (3269) 
 
No stat sig difference 

NA NA 

Multiple or 
unspecified chronic 
conditions 

Outreach, 
education, and 
problem-solving 
(pharmacist-
led)148  

Insufficient for 
medication 
adherence 

1; 96 (75) 
 
No stat sig difference 

NA NA 

Abbreviations: CES-D scale = Center for Epidemiologic Studies-Depression scale; COPD = chronic obstructive pulmonary disease; CV = cardiovascular; DBP = diastolic blood 
pressure; ED = emergency department; FEV1 = forced expiratory volume at 1 minute; G = group; HF = heart failure; HbA1c = hemoglobin A1c;hosp = hospitalization; KQ = Key 
Question; LDL-C = low-density lipoprotein cholesterol; MEMS = medication event monitoring system; MI = myocardial infarction; MPR = medication possession ratio; NA = not 
applicable; NR = not reported; RCT = randomized controlled trial; SABA = short-acting beta agonists. SBP = systolic blood pressure; SCL-20 = Hopkins Symptom Checklist-20; 
SOE = strength of evidence; stat sig = statistically significant.  
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as beneficial with low-to-moderate strength of evidence, depending on the specific type of 
intervention. Of note, three clinical conditions (hypertension, heart failure, and depression) 
included some interventions for which evidence was insufficient due to lack of consistency or 
precision in the evidence (Table 76). 

For asthma and hypertension, because of several studies of low or moderate risk of bias that 
failed to find an effect, we judged that two interventions provided evidence of no benefit: these 
two interventions included collaborative care for hypertension and patient or provider access to 
patient adherence data for asthma.  

Trials in diabetes, hyperlipidemia, and musculoskeletal diseases found a single intervention 
indicating benefit for medication adherence. These trials focused on care coordination and 
collaborative care approaches for diabetes, education and behavioral support for hyperlipidemia, 
and a virtual clinic for osteoporosis; all other approaches did not produce improvements and 
were judged to be insufficient for lack of consistency or lack of precision in the results. 

The least consistent evidence of improvement in medication adherence pertained to patients 
with multiple chronic conditions: three trials, using pharmacist-based outreach, education, and 
problem-solving approaches, provided evidence of no benefit for medication adherence, and 
findings from another trial, using case management, were insufficient. 

We found the least evidence for myocardial infarction, glaucoma, and multiple sclerosis. 
Single trials in each of these clinical areas suggested low strength of evidence of benefit for 
medication adherence. 

Findings Specific to Interventions 
We identified 20 intervention approaches (Table 76) across the clinical conditions included 

in this comparative effectiveness review. Intervention approaches tested in patient populations 
with different clinical conditions (either single diagnoses of chronic illnesses or, in some cases, 
two or more such ailments) included case management, collaborative care, decision aids, 
education, reminders, and pharmacist-led multicomponent approaches. Our findings suggest that 
educational interventions and case management approaches offer the most consistent and 
voluminous evidence of improvements in medication adherence across varied clinical conditions. 
We found moderate strength of evidence for self-management interventions for asthma, which 
generally include strong educational components. Trials showing improvement with case 
management and educational interventions provided some evidence of improvement for other 
health outcomes. We found low strength of evidence of benefit from educational interventions 
for medication adherence for hypertension, hyperlipidemia, and myocardial infarction, and 
insufficient evidence for diabetes. We found low or moderate strength of evidence of benefit 
from case management for diabetes, hypertension, heart failure, and depression, insufficient 
evidence for musculoskeletal diseases, and low strength of evidence of no benefit for persistence 
for multiple chronic conditions. 

Other promising approaches tested and found to be effective in more than one clinical area 
include reminders and pharmacist-led multicomponent approaches. Interventions such as shared 
decisionmaking and blister packaging were tested in a single clinical area with a single trial; 
without additional evidence, their widespread applicability is difficult to judge but may well hold 
promise.  
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Table 76. Summary of strength-of-evidence grades for medication adherence by type of intervention 

Type of intervention Diabetes 
Hyper-
lipidemia 

Hyper-
tension 

Heart 
Failure 

Myocardial 
infarction Asthma Depression 

Glau-
coma MS 

Musculo 
skeletal 
diseases 

Multiple or 
unspeci- 
fied 
conditions 

Blister packaging   MA: L(+) 
Pers: L(+) 

        

Case management MA: L(+)   MA: L(+) MA: L(+)    MA: M(+)   MA: INS Pers: L(-) 
Collaborative care 
(phone+ in person) 

MA: L(+)  MA: INS MA: L(-)    MA: M(+)     

Collaborative care 
(telephone only) 

      MA: INS     

Counseling (software-
based telephone) 

        MA: L(+)   

Decision aids  MA: INS        MA, pers, 
Init: INS 

 

Education (face-to-face 
with pharmacist) 

  MA: L(+) 
Pers: INS 

        

Education+ behavioral 
support (phone, mail, 
and/or video) 

 MA: L(+) MA: L(+)  MA: L(+) 
Pers: INS 

      

Education+ social 
support 

MA: INS   MA: INS         

Health coaching MA: INS            
Multicomponent 
interventions 

 MA: INS  MA: L(+)     MA: L(+)    

Outreach, education, 
and problem-solving 

          MA: INS  
 

Pharmacist or physician 
access to patient 
adherence data  

     MA: L(-)      

Patient access to 
medical records 

   MA: INS        

Reminders    MA: L(+)   MA: L(+)      
Risk communication   MA: INS         
Self-management      MA: M(+)      
Shared or clinical 
decisionmaking 

     MA: L(+)      

Telemonitoring       MA: INS     
Virtual clinic          MA: L(+)  
Abbreviations: init= initiation of therapy; INS = insufficient; L(-) = low strength of evidence of no benefit; L(+) = low strength of evidence of benefit; M(+) = moderate strength 
of evidence of benefit; MA = medication adherence; MI = myocardial infarction; MS = multiple sclerosis; pers = persistence.  
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Some interventions may be most effective for a particular clinical condition. Collaborative 
care appeared to be effective primarily for patients with depression or with depression and 
diabetes; for other clinical conditions (hyperlipidemia and hypertension), the evidence was 
insufficient.  

The categories noted above are shorthand for one or more key elements of very diverse 
interventions. As explained in earlier chapters, we opted not to try to impose any external 
taxonomy on these markedly different programs; none seemed suitable for capturing the 
underlying constructs or specific activities we encountered in this literature. For instance, of the 
two trials categorized as interventions that gave health care providers access to patient adherence 
data, one included a substantial pharmaceutical care program, whereas the other did not. Thus, 
the inductive approach we used to identify types of interventions allowed us to group them in 
ways that seemed to reflect key similarities, but doing so limited our ability to draw firm 
conclusions about the effectiveness of specific intervention features. In addition, the trials that 
tested multicomponent efforts did not have multiple intervention arms that would have provided 
information about particular (individual) elements of the intervention effort. Nevertheless, we 
attempted to address this limitation through analyses for KQ 3, and those findings offer further 
insights on some common elements across these interventions.  

Key Question 2. Effect of Policy Interventions on Medication 
Adherence and Other Outcomes 

Five studies evaluated the effects of policy-level interventions on medication adherence, 
specifically for cardiovascular disease, diabetes, and respiratory conditions. One study was a 
randomized controlled trial (RCT). The other four studies used cohort designs. All of the studies 
assessed medication adherence using insurance claims data to measure either the medication 
possession ratio (MPR) or proportion of days covered (PDC). The use of similar adherence 
measures across the studies facilitates comparison of results.  

All five studies evaluated policy-level interventions that reduced patient out-of-pocket 
expenses for prescription medications, either through reduced medication copayments or 
improved prescription drug coverage. The study by Zhang and colleagues evaluated the impact 
of Medicare Part D on medication adherence among groups of older adults who had different 
levels of prescription drug coverage prior to implementation of Medicare Part D.151 This study 
found a large improvement in adherence among individuals who had had no prescription drug 
coverage before Medicare Part D and smaller improvements among individuals with some prior 
coverage but whose out-of-pocket expenses were reduced following Medicare Part D 
implementation.  

All five policy-level studies found statistically significant between-group differences in 
adherence to medications used to treat cardiovascular conditions, favoring the group that had 
out-of-pocket expenses reduced. However, we find these differences somewhat difficult to 
interpret because medication adherence decreased over time in all groups in two of the studies 
that used cohort designs. Nonetheless, the magnitude of effects observed in the cohort studies 
were similar to those reported in the RCT.153 Therefore, we concluded that evidence of moderate 
strength indicates that policy-level interventions that reduce patient out-of-pocket expenses can 
have a beneficial effect on adherence to medications used to treat cardiovascular conditions 
(Table 77).  
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Table 77. Summary of evidence for policy-level interventions (KQ 2)  

Clinical Condition Intervention Comparator 
Number of 
Studies 

Medication 
Adherence 

Other 
Outcomes 

Cardiovascular disease 149-153 
Diabetes 149,151,152 

 

Improved 
prescription drug 
coveragea 

Unchanged 
prescription drug 
coverage 

5 Benefit: 
moderate SOE 

Insufficient 
SOE 
 

Cardiovascular disease 149-153 
Diabetes 149,151,152 

 

Improved 
prescription drug 
coveragea 

Unchanged 
prescription drug 
coverage 

3 Benefit: 
moderate SOE 

No evidence 
 

Inhaled 
corticosteroidsb149 

Reduced 
medication copay 

Unchanged 
medication copay 

1 Insufficient SOE No evidence 

aIncludes all policy-level interventions that reduced patient out-of-pocket expenses for prescription drugs. 
bInhaled corticosteroids are usually used to treat reactive airway disease conditions such as asthma and chronic obstructive 
pulmonary disease.  
Abbreviation: SOE = strength of evidence. 

Three policy-level studies found statistically significant between-group differences in 
adherence to medications used to treat diabetes, favoring the group that had out-of-pocket 
expenses reduced. As above, we find these differences somewhat difficult to interpret because all 
of these studies used cohort designs and medication adherence decreased over time in all groups 
in two of the studies. Nonetheless, the magnitude of effects observed in these two studies were 
similar to those in the Medicare Part D study among individuals who had had some prescription 
drug coverage before Medicare Part D but whose out-of-pocket medication expenses following 
its implementation dropped.151 Therefore, we concluded that evidence of moderate strength 
indicates that policy-level interventions that reduce patient out-of-pocket expenses can have a 
beneficial effect on adherence to medications used to treat diabetes (Table 77).  

One study found no effect of a policy-level intervention on adherence to inhaled 
corticosteroids, usually used to treat reactive airway disease conditions. Therefore, we concluded 
that evidence is insufficient to draw conclusions for the effectiveness of policy-level 
interventions in this clinical area (Table 77).  

One study examined the effect of policy-level interventions on clinical outcomes.153 This 
study found a 14 percent reduction in the rate of first vascular events following hospital 
discharge for a myocardial infarction. The same study found a 26 percent reduction in total 
patient spending, but no change in total insurer paying. We concluded that evidence is 
insufficient to draw conclusions regarding the effects of policy-level interventions on clinical and 
economic outcomes (Table 77). 

Key Question 3a. Characteristics of Medication Adherence  
Overall, the extreme heterogeneity of terminology used to describe medication adherence 

interventions in the studies reviewed hindered our ability to compare effects of different features 
of the interventions across studies and across diseases. In addition, the diversity of the 
interventions themselves made identification of “intervention type” clusters challenging.  

Most, but not all, studies provided information (although not in a standardized manner) about 
six key intervention characteristics: the target(s), the agent(s), and the mode(s) of the 
intervention, as well as their intensity, duration, and components. The characteristics provided a 
framework by which we could describe the interventions. For example, for the intervention 
target, a little more than 50 percent of the interventions aimed at various combinations of 
multiple targets, whereas nearly 40 percent targeted only patients. Similarly, for the agent of 
intervention delivery, a pharmacist, physician, or nurse delivered about half of interventions. 
About half of interventions involved at least some face-to-face delivery of the program.  
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In addition to characterizing the interventions for these six key features, we identified some 
general patterns of combinations of the six features. For example, interventions varied in the 
number of contacts they entailed from 1 to 30, but those with more contacts tended to involve 
telephone contact. Similarly, certain intervention components, such as facilitation and 
knowledge-based components affecting the delivery of medical information, were commonly 
used across most interventions. In contrast, others, such as motivational interviewing and 
contingent rewards, were used less commonly. Similarly, we noted a greater frequency of 
combining awareness-raising activities with knowledge delivery among nurse-delivered 
programs than among either pharmacist- or physician-delivered interventions. The specific 
components of the interventions were the least well-characterized aspect of this literature, 
although often these components were the features that most meaningfully distinguished the 
interventions from one another. Some intervention types, such as decision aids, were not 
captured by existing taxonomies of adherence intervention components.  

Key Question 3b. Direct Comparisons of Medication Adherence 
Intervention Components 

The vast majority of studies compared a multicomponent intervention with a usual-care 
control arm. Very few studies directly compared one feature of an intervention to another feature 
to determine which aspects of the intervention had the most effect on outcomes. A longstanding 
debate exists about the advantages and disadvantages of testing multicomponent interventions, 
which may increase the likelihood of having an impact versus those of testing each component in 
isolation to understand its individual effects. Researchers may first combine approaches to 
document an effect and in later studies “peel away the layers of the onion” to isolate relative 
effects of separate components. The paucity of this second type of study design may reflect the 
state of the field. As studies increasingly demonstrate efficacious combination interventions, in 
the future we may see more studies that attempt to isolate effects of intervention features. Among 
the four studies that did conduct this kind of comparison, each compared different aspects of 
different interventions.  

As a result, we could not pool data across even these four studies. One demonstrated that 
shared decisionmaking (in which nonphysician clinicians and patients negotiated a treatment 
regimen that accommodated patient goals and preferences) had a greater effect on adherence to 
asthma medications than did a clinical decision-making approach (in which the physician 
prescribed the treatment without specifically eliciting patient goals or preferences). Both 
approaches were more efficacious than usual care. The effects of shared decisionmaking on 
adherence lasted up to 2 years, whereas those attributed to clinical decisionmaking had 
attenuated at that point. Another study, conducted among patients with heart failure, directly 
compared two different delivery modes of the same information (telephone vs. videophone). This 
study found no difference between the two delivery modes regarding improvement in adherence, 
but both were superior to usual care. Another study directly compared the agent of delivery 
(physician vs. research staff) using the same mode (face-to-face contact) to deliver a decision aid 
among patients with diabetes to try to help them decide whether to take statins to lower their risk 
of cardiovascular disease. Patients who were given the decision aid had better adherence than 
those receiving usual care, regardless of who delivered the aid.  

Thus, we conclude that mode of delivery was an important feature only in certain settings. 
However, incorporation of patient preferences through shared decisionmaking about treatment 
seems more efficacious at improving and sustaining improvement in asthma medication 
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adherence than traditional clinical decisionmaking that does not take into account patient 
preferences in selecting a recommended treatment. Shared decisionmaking appeared to improve 
pulmonary function tests when compared with clinical decisionmaking but this approach did not 
improve quality of life or health care utilization; we rated this evidence as having low strength 
(Table 78). 

Key Question 4. Outcomes for Vulnerable Populations 
We searched for evidence on a broad set of vulnerable populations. For certain vulnerable 

subgroups—specifically for patients with major depression, severe depression, or depression and 
coexisting hypertension; Black patients with depression and coexisting diabetes; elderly patients 
with diabetes, hyperlipidemia, heart failure, or hypertension—we determined that interventions 
with a positive impact on medication adherence had only low strength of evidence. Evidence was 
insufficient about benefit to adherence of interventions dealing with patients who had depression 
with coexisting HIV, patients who had diabetes and depression (except for African-American 
patients with diabetes and depression), patients with diabetes and hypertension, and patients from 
rural communities. The low number of studies and limited sample size of included studies 
curtailed our confidence in the strength of evidence. For some vulnerable subgroups, including 
low-income patients and populations with low health literacy, we did not find any evidence.  

Key Question 5. Adverse Effects 
Our review of studies that examined adverse events or harms associated with interventions 

aimed at improving adherence did not find any indication that these interventions resulted in any 
unintended negative consequences for patients. However, we found only three relevant studies, 
and the level of heterogeneity among these studies in terms of the intervention and outcomes was 
so great that we determined that the evidence was insufficient to reach definitive conclusions. 
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Table 78. Direct comparisons of medication adherence intervention components: strength of evidence summary table 

Clinical Condition Intervention Comparator Number 
Medication 
Adherence Mortality Biomarkers Morbidity Quality of Life 

Health Care 
Utilization 

Asthma127 Shared 
decisionmaking 

Clinician 
decisionmaking 

1 Benefit: low 
SOE 

No evidence Benefit: low 
SOE 

Insufficient No benefit: 
Low SOE 

No benefit: 
Low SOE 

Heart failure115 Telephone 
reminders 

Video reminders 1 Insufficient No evidence No evidence No evidence No evidence No evidence 

Diabetes93 Decision aids 
delivered by 
clinician 

Decision aids 
delivered by 
research staff 

1 Insufficient No evidence No evidence No evidence No evidence No evidence 

Multiple chronic 
conditions103 

Nurse case 
management 
with 
telemonitoring 
and high-
intensity 
education  

Nurse case 
management with 
telemonitoring and 
low-intensity 
education 

1 Insufficient No evidence Not applicable No evidence No evidence No evidence 

Abbreviation: SOE = strength of evidence. 
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Findings in Relationship to What Is Already Known 
This comparative effectiveness review contributes to the sizeable literature about medication 

adherence in several ways. A Cochrane review in 200828 of studies through 2007, demonstrated 
that medication adherence interventions can have moderate effects on medication adherence and 
health outcomes for several common chronic and acute medical conditions. Our review includes 
studies from 1994 through the present (2011)."In addition, patients’ observations of medical 
regimens for infectious diseases can differ from practices by patients with chronic illnesses. 
Because several reviews had been conducted on interventions to improve HIV medication 
adherence,80,157 we excluded studies on patients with HIV and other infectious. We also exclude 
studies of acute conditions to improve the ability to potentially pool findings-adherence to short-
term, acute conditions is different than that for chronic medications; the Cochrane review 
included these. Hence, we are unable to comment on adherence interventions for those particular 
ailments.  

We, like the Cochrane review, excluded substance abuse interventions also to improve ability 
to pool findings potentially since the involvement of physical and psychological addiction would 
make adherence to these treatments different than that of other treatment. We also excluded 
studies of adherence to medications for severe psychosis because these conditions require 
specific approaches that would not likely apply in other diseases.  

Finally, the Cochrane review included only adherence studies that also assessed health 
outcomes. To broaden understanding of the impact of interventions on adherence, we included 
adherence intervention trials even if they did not assess other health outcomes. This decision 
likely expanded the variety of medication interventions included in this comparative 
effectiveness review. On the other hand, it is possible that while statistical significance for 
improved medication adherence was not seen in some studies, this may still translate into 
improvement of clinical outcomes. Decisionmakers should consider this possibility when 
designing programs to improve adherence in their particular organizations.  

We included studies that assessed the effects of policy-level interventions, although these 
changes are relevant chiefly to the United States. Our findings are fairly consistent with studies 
conducted of HIV adherence. Rueda and colleagues conducted a Cochrane Database review of 
19 patient education and support interventions of 2,159 patients and found that methods were too 
heterogeneous to conduct a meta-analysis. They identified a broad range of intervention types, 
including cognitive behavioral therapy, motivational interviewing, medication management 
strategies, and interventions indirectly targeting adherence, such as programs directed to reduce 
risky sexual behaviors. Ten of the 19 studies indicated the invention was beneficial to adherence. 
Unlike our review, this HIV review showed some characteristics of interventions associated with 
improved adherence outcomes: targeting practical medication management skills, administering 
interventions to individuals rather than groups, and delivering over at least 12 weeks had a 
greater impact on adherence with improved adherence outcomes.157 In contrast, a meta-analysis 
by Simoni and colleagues showed that when data were pooled, participants in the intervention 
arms were more likely than controls to attain 95 percent adherence (OR = 1.50, 95% CI, 1.16 to 
1.94), and this effect was stronger in studies that used recall periods of at least 2 weeks. They 
could not identify differences based on intervention features and concluded, as we have, that 
more research to identify the most efficacious intervention components is needed.80 Unlike other 
reviews, we analyzed intervention effects in relation to intervention type, to identify those 
programs with the strongest evidence. This information has the potential to offer actionable 
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information for policymakers and practitioners working within clinical domains. The 20 
intervention clusters we identified, which included categories like case management, coordinated 
care, shared decisionmaking, education with social support, and so forth, as listed in Table 74 
provide a starting framework by which practitioners and researchers may develop, test, and 
report their adherence programs more explicitly and consistently.  

In addition to identifying empirically derived clusters, this review has characterized 
interventions targeting medication adherence based on six intervention features: target, agent, 
mode, intensity, duration, and components. The information about variations in these six features 
has not been reported previously and provides a second approach to reporting adherence 
programs in a more standardized manner. Ultimately, if studies used this framework more 
consistently, future reviews might be able more easily to pool data and pursue syntheses that 
could provide more robust data and more precise estimates of effects. As with other active areas 
of research, ongoing trials have the potential to shift the weight of evidence: this systematic 
review will need to be updated frequently. 

Finally, unlike other reviews of RCTs testing interventions for medication adherence, ours is 
the first attempt to understand the moderating effects of population characteristics on 
intervention effects. We did this by analyzing data from included studies that pertained to 
vulnerable populations (described in KQ 4 above). The paucity of evidence in this area 
highlights the need for future studies to include vulnerable populations.  

Applicability 
The interventions analyzed in this review were not highly selective; rather, they ranged from 

relatively minimalist to complex and intense, although evidence often came from small studies. 
Neither were these studies limited to narrow or unrepresentative disorders or disease severity; 
rather, they reflected studies done across a substantial variety of chronic conditions affecting 
adults. Thus, in one sense the evidence from this comparative effectiveness review might be 
regarded as relatively applicable across numerous different options for health care providers to 
pursue for their adult patients with major chronic diseases or multiple chronic conditions. Our 
findings are not generalizable to children or young adolescents because of our inclusion criteria. 

As noted, many of our findings came from single, often small or short-term, trials, some with 
important questions about risk of bias. Findings from this diversity clinical conditions and 
interventions have not yet been replicated in trials in larger patient populations, in groups drawn 
from different settings and with different sociodemographic characteristics, or in investigations 
with longer observation and followup periods. These gaps in the evidence base constrain 
somewhat the applicability of our results.  

Another limitation to the applicability of this evidence comes from the complexity of 
multicomponent interventions. Studies did not generally provide information on how researchers 
identified the separate active components in their interventions or how they had operationalized 
those components; generally, these complex programs lacked detailed instructions and users’ 
manuals by which other groups might try to replicate the original research.  

Finally, the degree to which these interventions require fidelity to protocol when being 
implemented in other settings or through different study designs (e.g., nonexperimental studies) 
is unclear. The need for fidelity to protocol, or the allowable, appropriate adjustments for other 
patient populations (e.g., different illnesses; different sociodemographic characteristics) is likely 
a matter of some debate. These questions place some limits on the wide applicability of the 
evidence reported here.  
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Implications for Clinical and Policy Decisionmaking 
We found evidence of effective interventions to improve medication adherence for many 

chronic conditions. These analyses suggest that patients’ adherence to chronic-disease 
medications can be improved through programs targeting patients, providers, health systems, or 
policy. They demonstrated that a broad range of approaches can work.  

Adherence is typically the result of a combination of patient, provider, and policy factors. 
Indeed, most of the interventions we identified were multifactorial; over half were aimed at 
multiple targets and most had multiple components, including several with multiple delivery 
modes. In other words, no single “silver bullet” exists for medication adherence.  

We found the strongest evidence for enhancing adherence with reduced copays across 
clinical conditions, self-management of asthma (for short-term outcomes), and collaborative care 
or case management for depression. Within clinical conditions, we found the strongest evidence 
with depression case management for depression symptom improvement and pharmacist-led 
hypertension approaches for systolic blood pressure improvement. We found consistent evidence 
or evidence from more than one clinical area supporting medication adherence interventions such 
as education, reminders, and pharmacist-led multicomponent interventions. 

Clinicians and policymakers should keep in mind that we found very little evidence of any 
relationship between medication adherence and adverse events, although what we found suggests 
that improving adherence did not increase the incidence of adverse events. However, many of the 
conditions studied did not involve medications typically associated with very severe common 
side effects. This review is the first we are aware of that systematically reviewed information on 
adverse events. It thus provides information that should be confirmed in future studies and 
reviews. 

The lack of studies evaluating potential mechanisms that link improved adherence with other 
health-related or health services outcomes somewhat constrains policymakers’ and clinicians’ 
options. We did not find evidence of studies among patients with chronic illnesses who tend to 
have more intermittent disease trajectories, such as certain types of arthritis, diverticulitis, and 
other gastrointestinal conditions. In particular, decisionmakers should exercise caution in trying 
to use any a la carte approach to implementing components of complex interventions to enhance 
patients’ medication adherence. We do not think that sufficient information is yet available to 
guide choices among the considerable array of program components, especially to pick and 
choose only some parts of multicomponent approaches. Therefore, future studies must do a 
better job not only of clearly describing each component of their intervention but also of 
designing studies and conducting analyses that can identify which components are driving the 
effects of the intervention. Meanwhile, however,if studies have not been done in their specific 
clinical patient population, clinicians and health system administrators may want to give more 
thought to how they might be able to extrapolate existing results to their specific patient 
populations—that is take apparently successful programs and apply them to groups with 
diagnoses and other characteristics similar to those in the successful program. For example, 
interventions similar to those that were successful at improving adherence to medication for 
hypertension and hyperlipidemia may help in other settings in which the illness is asymptomatic 
and medication is taken primarily to prevent long-term complications. 

Poor medication adherence is known to result in large downstream health care costs. An 
important finding for policymakers contemplating changes in health policy is our assessment of 
moderate-strength evidence, from five consistent studies, that reducing patients’ out-of-pocket 
costs or improving prescription drug coverage can improve their medication-taking behavior. 
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Policies that enhance patient adherence by easing patient copayments or other patient-paid 
medication expenses may prove highly cost-effective. Cost-effectiveness studies that assess the 
long-term effects of such policies could be beneficial to policymakers. 

Limitations of the Comparative Effectiveness Review 
Process 

The constraints for population and setting we imposed on the systematic review limit the 
applicability of this review, as discussed above. We did not review the evidence on populations 
with human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS), 
mania, bipolar disorder, or substance abuse. We excluded studies among patients with 
HIV/AIDS because existing comprehensive reviews of these interventions had been conducted 
recently. We also excluded studies of acute conditions, severe mental illness and substance abuse 
to improve our ability to potentially pool findings since adherence to short-term, acute 
conditions, those involving addictions or cognitive limitations are different than that for chronic 
medications. However, interventions for these excluded clinical conditions may have 
applicability to the conditions that we included in our review. We limited this review to adults 
and cannot, therefore, address important adherence concerns for children and adolescents with 
chronic conditions such as type 2 diabetes. Another limitation is geographic location: we 
excluded non-English and non-U.S. studies. This criterion may well have decreased the pool of 
eligible studies we might have examined, but their applicability to the United States is unclear. 
Our approach to categorizing interventions for KQ 1 relied essentially on the short descriptions 
in published manuscripts; their similarities or differences substituted for any overarching 
taxonomy, as none that we considered seemed fit our purpose. Thus, we have introduced 
intervention labels that, admittedly, do not fully describe or account for heterogeneity within and 
across clinical conditions or patient populations. This approach limits our ability to make 
definitive statements about the effectiveness of interventions across clinical areas; we believe the 
clusters and categorizations we used are useful heuristics, but they may be regarded more as 
hypothesis generating than reflecting settled principles of classification. Finally, our pool of 
included interventions is limited to those that were designed specifically to address medication 
adherence as a primary or secondary outcome. We did not include clinical trials of drugs that 
considered adherence as a component of safety and efficacy; as a result, we do not address the 
effectiveness of specific drug formulations that may improve adherence by limiting adverse 
effects.  

Limitations of the Evidence Base  

Methodological Limitations 
Our review identified several gaps in the literature that may be filled by future research 

efforts. In many disease areas for KQ 1, interventions and adherence measures were 
heterogeneous, which limited our ability to pool results from studies. If investigators could use 
more standardized, objective adherence outcomes in future research, their results might be more 
easily analyzed and interpreted in the context of other adherence studies. 

In addition, a lack of focus on mediating relationships through which the interventions acted 
on medication adherence limited the conclusions that we could safely draw about the efficacy of 
specific intervention features. Although some studies showed that interventions improved 
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adherence, only a few had large effects on adherence. Hence, future studies could be designed to 
identify how to enhance the effects of efficacious interventions, such as by using a factorial 
design that combines efficacious interventions and can assess both additive and multiplicative 
effects.  

Most trials were not placed in a larger context of improving the quality of health care 
delivered; only a minority examined issues such as quality of life and patient-reported outcomes 
or patient satisfaction. This limitation interacts with the issues noted above about understanding 
the effectiveness of these programs, not simply their efficacy, which is especially important for 
providing information suitable for broadly based clinical and policy decisionmaking. At a 
minimum, using guidelines from the Standards for Quality Improvement Reporting Excellence 
(SQUIRE) group (http://squire-statement.org/guidelines) will improve the quality of reporting so 
that future studies of complex interventions routinely clarify the mechanisms by which 
intervention components are expected to cause change, the course of the implementation, and the 
success of tests of the mechanism of action.158  

Finally, although many studies did assess some health outcomes, these often were not 
reported by patients themselves, and many were relatively short term (at least in the context of 
lifelong chronic ailments). Including long-term health outcomes and mounting efforts to solicit 
information directly from patients in future trials or observational studies of adherence would 
enhance the nation’s capacity to assess the overall significance of adherence interventions. While 
the minimum length of followup indicated may vary by condition, for lifelong chronic ailments, 
medication adherence often decays over at least the first year. Hence, studies that follow patients 
longer than one year could provide information about adherence levels once they have reached a 
plateau. Collecting information about costs will be crucial, because no health systems or 
facilities can afford to try all approaches across the diverse patient populations they serve. 
Economic information is essential in and of itself, but it will facilitate cost-effectiveness analyses 
of such interventions.  

Research Gaps 
We found numerous gaps in the literature, described in the sections below. The following key 

research gaps have emerged across key questions and clinical conditions: 
• Some clinical areas revealed a paucity of evidence. Among the conditions that we 

reviewed, we found limited evidence for myocardial infarction, multiple sclerosis, 
glaucoma, and multiple chronic conditions.  

• The evidence focuses on clinical conditions with relatively stable or increasing levels of 
morbidity; effective adherence interventions for these conditions may not be effective for 
conditions with episodic symptomatology.  

• Information on subgroup analysis was limited; despite our relatively wide search for 
evidence on vulnerable populations, we found very little evidence. 

• Information on adverse events, health outcomes, quality of life, costs, and healthcare 
utilization was limited. 

• Information on long-term outcomes was limited. 
• Information was limited or not available on the effectiveness of components or 

mechanisms of action of complex or practice-driven interventions.  
• The wide heterogeneity of measures and outcomes made synthesis challenging. Future 

efforts to pool evidence would benefit from the use of standard and valid measures. 
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Key Question 1. Patient, Provider, and Systems Interventions 

Diabetes 
The body of evidence for diabetes was relatively sparse and provided low strength of 

evidence. The evidence did not clarify which aspects of the various models were important. 
Future studies would benefit from factorial designs that identify which aspects of interventions 
are most important, which are working together, and which have an independent influence. 
Additional research to assess such models in a wide range of settings, on a larger scale, and over 
a longer term would be particularly valuable. Studies that seek to advance understanding whether 
the impact of interventions for diabetes medications varies for different subgroups (such as 
groups with low health literacy, very poorly controlled diabetes, or other vulnerable populations) 
may be beneficial. This analysis can be accomplished by assessing the moderating effects of 
such characteristics as literacy level on the effects of the intervention on adherence. Most but not 
all studies included HbA1C assessments. It is important that future studies include such 
important biomarkers as outcome measures. One trial that found an effect of a decision aid on 
medication adherence assessed the effects of the intervention on patient satisfaction. No trials 
assess costs or health care utilization. Inclusion of assessments of intervention effects on patient 
satisfaction and other outcomes, costs, quality of care, utilization, or quality of life in future 
studies will be important.  

Cardiovascular Disease and Hyperlipidemia  
We found that interventions and measures of adherence were heterogeneous among included 

trials evaluating interventions to improve adherence in patients with cardiovascular disease and 
hyperlipidemia. This heterogeneity limited our ability to pool results within respective disease 
categories. Among studies in cardiovascular disease and hyperlipidemia, reporting of additional 
outcomes beyond medication adherence varied by disease. For example, all three heart failure 
trials that found improved medication adherence also reported additional outcomes, including 
health care utilization in two of them. Among the 17 trials conducted in patients with 
hypertension, seven found improved adherence or persistence and six of the seven reported 
systolic and diastolic blood pressure outcomes, but only two reported health care utilization 
outcomes. Among the nine trials in hyperlipidemia, four found improvements in either 
medication adherence or persistence; only two of the four reported additional outcomes, 
including low-density lipoprotein cholesterol (LDL-C) levels and patient satisfaction. Thus, 
while a majority of trials in the heart failure section evaluated health care utilization outcomes, 
among the trials with improved adherence, few in the hypertension group and none in the 
hyperlipidemia group reported such outcomes. Future research could help to fill this gap.  

The identification of only one trial of medication adherence in patients with myocardial 
infarction suggests significant research gaps in this area. Studies need to evaluate clinical 
outcomes in addition to adherence outcomes for patients after myocardial infarction. We only 
included trials in the myocardial infarction section that aimed to improve adherence to 
medications to treat myocardial infarction. We discussed trials that aimed to improve adherence 
to medications to treat diseases that are risk factors for myocardial infarction (hypertension, 
diabetes, hyperlipidemia) or that may have been related to a myocardial infarction (heart failure) 
elsewhere as independent clinical categories.  

We noted that quality of life and patient satisfaction were evaluated in few trials and that cost 
was evaluated in only one trial, conducted in patients with heart failure. Quality of care was not 
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evaluated in any of the included cardiovascular disease or hyperlipidemia trials. Future research 
could enhance our understanding of how medication adherence interventions could affect these 
outcomes as well.  

Asthma 
Among included asthma trials, we found that no long-term outcomes were reported for short-

term interventions; this finding was true for many of the trials included in this review for other 
clinical conditions as well. For asthma, interventions lasting 4 to 6 weeks generally only reported 
outcomes within the intervention period or a month thereafter. Six of eight interventions for 
asthma-related medication adherence reported improvement in medication adherence; unlike 
other clinical conditions, all of these studies reported health outcomes. Our review of the 
evidence for asthma did not find any information on patient satisfaction, costs, or quality of care. 
We found a single trial on a potentially promising approach, shared decisionmaking. Further 
research on this intervention will help to clarify its applicability to other settings. 

Depression 
Seven out of 11 depression interventions reported improvements in medication adherence, 

with seven of these trials reporting on health outcomes. However, these trials provided limited 
information on patient satisfaction, costs, and quality of care. We found one trial that met our 
criteria on the use of reminder letters to nonadherent patients and lists of nonadherent patients to 
their health care providers. An added limitation of the evidence base was the lack of information 
on the clinical utility of medication adherence improvements. For example, one trial found a 1 to 
3 percent statistically significant difference between the intervention and control arms of the 
study. A better understanding of the clinical implications of this difference in medication 
adherence requires that future research evaluate the effects of the intervention on clinical 
outcomes in addition to medication adherence outcomes.  

Other Chronic Conditions 
For interventions in the areas of unspecified or multiple chronic conditions, glaucoma, 

multiple sclerosis, and musculoskeletal diseases, we found only a few trials overall that met our 
inclusion criteria. In many cases we only identified one trial per disease area that met our 
inclusion criteria, indicating significant research gaps in these disease areas. For example, among 
included studies dealing with unspecified or multiple chronic conditions, we found four trials 
that varied in the intervention used and outcomes reported. One of the trials showed no effect of 
the intervention on adherence and mentioned that a post-hoc study showed the intervention may 
actually be inferior to usual care in improving medication adherence. In the other three trials, the 
variation among studies was too significant to meaningfully assess the evidence. More studies 
focused on multiple chronic conditions are required to fill this gap. For glaucoma and multiple 
sclerosis, where we found only one trial each, more studies with larger sample size and lower 
risk of bias are required to reach meaningful conclusions regarding interventions to improve 
adherence to medication. We found three trials dealing with musculoskeletal diseases, but again, 
were unable to reach conclusions due to a lack of precision in the results and significant 
differences in the nature of the interventions and the outcomes measured.  
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Key Question 2. Policy-Level Interventions 
The five studies investigating policy-level interventions yielded important evidence that 

reducing patient out-of-pocket expenses for prescription medications can improve medication 
adherence. However, only one of these studies examined the effect of these policy changes on 
any patient-centered or health-related outcomes. Thus, future studies on policy interventions 
should focus more on how such interventions can improve actual management of these chronic 
conditions. Of particular interest are measures of blood pressure, lipid levels, and other 
intermediate outcomes and biomarkers; long-term health outcomes, such as rates of myocardial 
infarctions or strokes and measures of patient-reported quality of life and health status; and use 
of health care services.  

In addition, none of the studies examined whether the impact of these interventions varied 
across different population subgroups. For example, policy-level interventions designed to 
reduce out-of-pocket costs most likely have the greatest effect among individuals with limited 
incomes and those using several medications. This type of question remains to be answered by 
future research. Finally, because the studies investigating the effect of copayment reductions 
found that adherence decreased in all study groups over time, research using new-user designs is 
needed to clarify how policy-level interventions may change the trajectory of adherence over 
time, beginning at the initiation of therapy. 

Key Question 3. Intervention Characteristics 
We identified six main properties of medication adherence interventions, which we called 

their target, agent, mode, intensity, duration, and components. Our capacity to describe fully the 
variation in these features was limited in two ways: by the sheer diversity of the programs and 
the measures used to assess outcomes, and by language that the various investigator teams used 
to describe their interventions’ features.  

We suggest that future studies in this field adopt a standardized manner for describing 
interventions. It should include a clear report of the intended targets of the intervention, all 
agents, and modes of delivery using the categories we have identified here. We believe that 
investigators would find describing the intensity and duration of all interventions in a similarly 
standardized manner relatively simple; such descriptions should include the total number and 
type of contacts, the total amount of time for each contact, the frequency of the contacts, and the 
duration of calendar time over which the contacts are delivered. For interventions that do not 
involve contacts per se, such as policy changes, these variables would be categorized as “not 
applicable.” Much as specifications of CONSORT statement almost 15 years ago159 enabled 
systematic reviewers to do a much better job than previously of comparing and pooling clinical 
trial results, such a simple step as standardizing reporting descriptions of interventions might 
similarly enhance capacity to understand the effects of different aspects of these intervention. 
Similarly, researchers in this field might consider using deBruin’s taxonomy,74 which consists of 
specific definitions of each of several components to report their intervention components. 
Others could then have a better basis for cataloguing these features as a first step in comparing 
their utility across studies. 

Finally, we found only four studies that directly compared specific components or 
approaches of interventions. More standardized descriptions of interventions, as advocated 
above, will enhance the capacity of systematic reviewers to pool data across studies and 
efficiently compare effects of specific features. Nevertheless, as we gain insight into what 
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features are most critical, more studies will be needed that directly compare elements of 
interventions. Given that some coordinated care and other multicomponent interventions appear 
to be effective, study designs, such as factorial or step-wedged approaches that may help to 
delineate both the additive and synergistic aspects of multicomponent interventions will be 
particularly beneficial. Observational studies (not included in this review) may generate 
hypotheses regarding the mechanisms by which complex or practice-driven interventions work.  

While not the goal of this review, there appeared to be a paucity of post-trial qualitative 
studies to understand from the patients’ perspective the aspects of the interventions that they 
found most useful. Use of such mixed methods may inform the refinement of efficacious 
interventions to make them most effective in real-world settings. 

Key Question 4. Vulnerable Populations 
We encourage health systems, insurers, and others to mount studies for the considerable 

range of population groups that we had intended to examine but on whom we found little to no 
literature. These include most racial and ethnic minorities, although African-American 
populations were reasonably well covered in this evidence base. People with a variety of 
characteristics putting them at risk of disparities in health care and health outcomes warrant more 
attention, especially those for whom English is a second language, those with low levels of 
literacy or health literacy, and those of low income or poor or no health insurance. As to the 
latter, more studies of children covered by state Medicaid programs or the Child Health 
Insurance Program might be warranted.  

We believe that the evidence base for mainstream patient populations with common chronic 
conditions points toward a variety of medication adherence programs suitable for these groups. 
Other clinical populations facing substantial health challenges remain understudied. These 
include persons with dual mental health diagnoses (e.g., depression and a substance abuse 
problem) and persons with complex medical histories (e.g., multiple chronic conditions).  

Key Question 5. Adverse Events 
Interventions designed to improve medication adherence did not, in our very small evidence 

base, appear to increase adverse events, harms, or unintended consequences. However, routine 
tracking of adverse events related to attempts to improve adherence has apparently not received 
much (certainly not sufficient) attention in the literature. The fact that all pharmacotherapies for 
chronic conditions pose some risks to at least some patients—and in some cases (such as 
depression) the choice of drug may turn on the adverse events profile, not efficacy or 
effectiveness data—makes clear the need to improve and expand evaluation of harms, 
particularly over the long run. We advocate that investigators build into their trials or 
effectiveness studies more routine measurement of possible harms or unintended effects, in 
addition to benefits of greater medication adherence per se.  

Conclusions 
Despite the heterogeneity of adherence measurement, interventions tested, and 

characterization of interventions, we found the most consistent evidence of improvement in 
medication adherence for policy-level interventions to reduce out-of-pocket expenses or improve 
prescription drug coverage, case management, and educational interventions across clinical 
conditions. Within clinical conditions, we found the strongest support for self-management of 
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medications for short-term improvement in adherence for asthma patients; collaborative care or 
case management programs for short-term improvement in adherence and symptom 
improvement for patients taking depression medications; and pharmacist-led approaches in 
hypertensive patients for improvement of systolic blood pressure. 

We found low strength of evidence for many other interventions; these diverse groups of 
approaches offer promise but require more research to establish their value (or lack of it). Far 
less evidence was available to show whether most of these interventions improved patients’ 
health outcomes, given better adherence to their medication regimens. Several reviews that 
researchers have conducted over the past two decades—now complemented by our comparative 
effectiveness review—confirm that medication adherence can be improved via formal programs 
of various sorts. At this stage, new studies need to be asking “What specific intervention element 
or elements work best for improving medication adherence?” and “How can we further enhance 
medication adherence interventions to improve health outcomes?” 
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Appendix A. Search Strategies 
Preliminary searches and topic scoping occurred from January 2011 to March 2011. Update 

searches occurred in November and December 2011. The search strategies below are the final 
search strategies for randomized controlled trials (RCTs), policy-related publications, and 
Cochrane reviews. 

PubMed Main RCT Search 
Main RCT search done April 21, 2011; 2677 results. 

Search  Queries  Result  
#1  Search "Patient Compliance"[Mesh] 42003  
#2  Search "Patient Compliance"[ti] 714  
#3  Search adherence[tiab] 48121  
#4  Search "Medication Adherence"[Mesh] 2291  
#5  Search "medication compliance"[tiab] 882  
#6  Search "medication persistence"[tiab] 42  
#7  Search "Medication Reconciliation"[Mesh] 27  
#8  Search #1 or #2 or #3 or #4 or #5 or #6 or #7 81627  
#9  Search "Intervention Studies"[Mesh] 4636  

#10  Search intervention[tiab] OR interventions[tiab] 385603  
#11  Search "control group"[tiab] OR "control groups"[tiab] OR "treatment group"[tiab] OR "treatment 

groups"[tiab] 
265702  

#12  Search #8 and #9 311  
#13  Search #8 and #10 10363  
#14  Search #8 and #11 3283  
#15  Search #12 or #13 or #14 12246  
#16  Search #15 Limits: Humans, English, All Adult: 19+ years, Publication Date from 1994 6150  
#17  Search #16 Limits: Editorial, Letter, Comment, News 22  
#18  Search #16 NOT #17 6128  
#19  Search "Randomized Controlled Trial"[Publication Type] OR "Single-Blind Method"[MeSH] OR 

"Double-Blind Method"[MeSH] OR "Random Allocation"[MeSH] 
381238  

#20  Search #18 and #19 2677  
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PubMed Main RCT Search Update 
This search was identical to the April 21, 2011 main RCT search described above. Date 

range: 1994-2011. 225 results (0 duplicates) were unique and imported to the database. 
Search  Queries  Result  

#1 Search "Patient Compliance"[Mesh] 43881 
#2 Search "Patient Compliance"[ti] 727 
#3 Search adherence[tiab] 50921 
#4 Search "Medication Adherence"[Mesh] 3036 
#5 Search "medication compliance"[tiab] 913 
#6 Search "medication persistence"[tiab] 48 
#7 Search "Medication Reconciliation"[Mesh] 70 
#8 Search #1 or #2 or #3 or #4 or #5 or #6 or #7 85526 
#9 Search "Intervention Studies"[Mesh] 4913 

#10 Search intervention[tiab] OR interventions[tiab] 407959 
#11 Search "control group"[tiab] OR "control groups"[tiab] OR "treatment group"[tiab] OR "treatment 

groups"[tiab] 
277165 

#12 Search #8 and #9 334 
#13 Search #8 and #10 11176 
#14 Search #8 and #11 3465 
#15 Search #12 or #13 or #14 13140 
#16 Search #15 Limits: Humans, English, All Adult: 19+ years, Publication Date from 1994 6670 
#17 Search #16 Limits: Editorial, Letter, Comment, News 22 
#18 Search #16 NOT #17 6648 
#19 Search "Randomized Controlled Trial"[Publication Type] OR "Single-Blind Method"[MeSH] OR 

"Double-Blind Method"[MeSH] OR "Random Allocation"[MeSH] 
394126 

#20 Search #18 and #19 2882 
#23 Search 2010/10:2011/11[edat] 962001 
#24 Search #20 and #23 225 
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PubMed Policy Search 
Policy search done April 21, 2011 includes terms suggested by Technical Expert Panel (TEP) 

and alternate indications for interventions; 1064 results. 371 are unique and were imported to the 
database. 
Search  Most Recent Queries  Result  

#1  Search "Patient Compliance"[Mesh] 42003  
#2  Search "Patient Compliance"[ti] 714  
#3  Search adherence[tiab] 48121  
#4  Search "Medication Adherence"[Mesh] 2291  
#5  Search "medication compliance"[tiab] 882  
#6  Search "medication persistence"[tiab] 42  
#7  Search "Medication Reconciliation"[Mesh] 27  
#8  Search #1 or #2 or #3 or #4 or #5 or #6 or #7 81627  
#9  Search "Intervention Studies"[Mesh] 4636  

#10  Search intervention[tiab] OR interventions[tiab] 385603  
#11  Search "control group"[tiab] OR "control groups"[tiab] OR "treatment group"[tiab] OR 

"treatment groups"[tiab] 
265702  

#12  Search #8 and #9 311  
#13  Search #8 and #10 10363  
#14  Search #8 and #11 3283  
#15  Search #12 or #13 or #14 12246  
#16  Search #15 Limits: Humans, English, All Adult: 19+ years, Publication Date from 1994 6150  
#17  Search #16 Limits: Editorial, Letter, Comment, News 22  
#18  Search #16 NOT #17 6128  
#19  Search "Infection Control"[Mesh] 44446  
#20  Search #18 and #19 25  
#21  Search "Policy Making"[Mesh] 15482  
#22  Search #18 and #21 1  
#23  Search "Public Policy"[Mesh] 92346  
#24  Search #18 and #23 32  
#25  Search "State Health Planning and Development Agencies"[Mesh] 780  
#26  Search #18 and #25 0  
#27  Search "Insurance Claim Review"[Mesh] 3437  
#28  Search #18 and #27 20  
#29  Search "Medicare Part D"[Mesh] 568  
#30  Search #18 and #29 12  
#31  Search "Health Services Accessibility"[Mesh] 69354  
#32  Search #18 and #31 80  
#33  Search "Health Policy"[Mesh] 67320  
#34  Search #18 and #33 32  
#35  Search "Formularies as Topic"[Mesh] 2537  
#36  Search #18 and #35 6  
#37  Search "Gatekeeping"[Mesh] 453  
#38  Search #18 and #37 0  
#39  Search "Community Pharmacy Services"[Mesh] 2123  
#40  Search #18 and #39 61  
#41  Search "Medication Therapy Management"[Mesh] 270  
#42  Search #18 and #41 9  
#43  Search "Cost-Sharing"[Mesh] 3121  
#45  Search "cost sharing" 2144  
#46  Search #43 or #45 3517  
#47  Search #18 and #46 14  
#48  Search "Health Benefit Plans, Employee"[Mesh] 9132  
#49  Search #18 and #48 7  
#50  Search "prior authorization" 216  
#51  Search #18 and #50 0  
#52  Search "Insurance, Pharmaceutical Services"[Mesh] 3675  
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Search  Most Recent Queries  Result  
#53  Search #18 and #52 31  
#54  Search "Prescription Drugs"[Mesh] 1151  
#55  Search #18 and #54 8  
#56  Search "Drug Costs"[Mesh] 10161  
#57  Search #18 and #56 31  
#58  Search "system-level" 1253  
#59  Search #18 and #58 5  
#60  Search "pharmaceutical care program" OR "pharmaceutical care programs" 44  
#61  Search #18 and #60 13  
#62  Search "Health Services Research"[Mesh] 99483  
#63  Search #18 and #62 186  
#64  Search "Medical Indigency"[Mesh] 3433  
#65  Search #18 and #64 1  
#66  Search "Program Development"[Mesh] 18203  
#67  Search #18 and #66 54  
#68  Search "medication possession ratio" OR "medication possession ratios" OR MPR 1928  
#69  Search #18 and #68 39  
#70  Search "Pharmacy Service, Hospital"[Mesh] 9015  
#71  Search #18 and #70 24  
#72  Search "prescribing pattern" OR "prescribing patterns" 1392  
#73  Search #18 and #72 6  
#74  Search "Medicaid"[Mesh] 16680  
#75  Search #18 and #74 19  
#76  Search "Treatment Refusal"[Mesh] 9644  
#77  Search #18 and #76 123  
#78  Search "Polypharmacy"[Mesh] 1523  
#79  Search #18 and #78 19  
#80  Search "Drug Combinations"[Mesh] 52143  
#81  Search #18 and #80 34  
#82  Search "Drug Packaging"[Mesh] 8342  
#83  Search #18 and #82 35  
#84  Search "Disease Management"[Mesh] 7390  
#85  Search #18 and #84 64  
#86  Search "Drug Administration Schedule"[Mesh] 75117  
#87  Search #18 and #86 188  
#88  Search "Managed Care Programs"[Mesh] 37687  
#89  Search #18 and #88 91  
#90  Search "Health Maintenance Organizations/organization and administration"[Mesh] 9938  
#91  Search #18 and #90 23  
#92  Search "Primary Health Care/economics"[Mesh] 3422  
#93  Search #18 and #92 18  
#94  Search "Primary Health Care/organization and administration"[Mesh] 25797  
#95  Search #18 and #94 117  
#96  Search #20 or #22 or #24 or #26 or #28 or #30 or #32 or #34 or #36 or #38 or #40 or #42 or 

#47 or #49 or #51 or #53 or #55 or #57 or #59 or #61 or #63 or #65 or #67 or #69 or #71 or 
#73 or #75 or #77 or #79 or #81 or #83 or #85 or #87 or #89 or #91 or #93 or #95 
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November 14, 2011. PubMed Policy Search Update  
This search was identical to the April 21, 2011 policy search described above. Date range: 

1994-2011. 87 results (51 duplicates), 36 of which were unique and imported to the database. 
Search Most Recent Queries Result 

#1 Search "Patient Compliance"[Mesh] 43881 
#2 Search "Patient Compliance"[ti] 727 
#3 Search adherence[tiab] 50921 
#4 Search "Medication Adherence"[Mesh] 3036 
#5 Search "medication compliance"[tiab] 913 
#6 Search "medication persistence"[tiab] 48 
#7 Search "Medication Reconciliation"[Mesh] 70 
#8 Search #1 or #2 or #3 or #4 or #5 or #6 or #7 85526 
#9 Search "Intervention Studies"[Mesh] 4913 

#10 Search intervention[tiab] OR interventions[tiab] 407959 
#11 Search "control group"[tiab] OR "control groups"[tiab] OR "treatment group"[tiab] OR 

"treatment groups"[tiab] 
277165 

#12 Search #8 and #9 334 
#13 Search #8 and #10 11176 
#14 Search #8 and #11 3465 
#15 Search #12 or #13 or #14 13140 
#16 Search #15 Limits: Humans, English, All Adult: 19+ years, Publication Date from 1994 6670 
#17 Search #16 Limits: Editorial, Letter, Comment, News 22 
#18 Search #16 NOT #17 6648 
#19 Search "Infection Control"[Mesh] 45461 
#20 Search #18 and #19 29 
#21 Search "Policy Making"[Mesh] 16027 
#22 Search #18 and #21 2 
#23 Search "Public Policy"[Mesh] 95699 
#24 Search #18 and #23 34 
#25 Search "State Health Planning and Development Agencies"[Mesh] 785 
#26 Search #18 and #25 0 
#27 Search "Insurance Claim Review"[Mesh] 3634 
#28 Search #18 and #27 22 
#29 Search "Medicare Part D"[Mesh] 657 
#30 Search #18 and #29 16 
#31 Search "Health Services Accessibility"[Mesh] 71702 
#32 Search #18 and #31 91 
#33 Search "Health Policy"[Mesh] 70065 
#34 Search #18 and #33 34 
#35 Search "Formularies as Topic"[Mesh] 2566 
#36 Search #18 and #35 6 
#37 Search "Gatekeeping"[Mesh] 465 
#38 Search #18 and #37 0 
#39 Search "Community Pharmacy Services"[Mesh] 2224 
#40 Search #18 and #39 65 
#41 Search "Medication Therapy Management"[Mesh] 323 
#42 Search #18 and #41 12 
#43 Search "Cost-Sharing"[Mesh] 3200 
#44 Search "cost sharing" 2202 
#45 Search #43 or #44 3607 
#46 Search #18 and #45 17 
#47 Search "Health Benefit Plans, Employee"[Mesh] 9199 
#48 Search #18 and #47 7 
#49 Search "prior authorization" 221 
#50 Search #18 and #49 0 
#51 Search "Insurance, Pharmaceutical Services"[Mesh] 3821 
#52 Search #18 and #51 38 
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Search Most Recent Queries Result 

#53 Search "Prescription Drugs"[Mesh] 1438 
#54 Search #18 and #53 10 
#55 Search "Drug Costs"[Mesh] 10478 
#56 Search #18 and #55 33 
#57 Search "system-level" 1385 
#58 Search #18 and #57 6 
#59 Search "pharmaceutical care program" OR "pharmaceutical care programs" 46 
#60 Search #18 and #59 13 
#61 Search "Health Services Research"[Mesh] 103503 
#62 Search #18 and #61 199 
#63 Search "Medical Indigency"[Mesh] 3439 
#64 Search #18 and #63 1 
#65 Search "Program Development"[Mesh] 19001 
#66 Search #18 and #65 60 
#67 Search "medication possession ratio" OR "medication possession ratios" OR MPR 2049 
#68 Search #18 and #67 44 
#69 Search "Pharmacy Service, Hospital"[Mesh] 9149 
#70 Search #18 and #69 26 
#71 Search "prescribing pattern" OR "prescribing patterns" 1461 
#72 Search #18 and #71 6 
#73 Search "Medicaid"[Mesh] 17092 
#74 Search #18 and #73 19 
#75 Search "Treatment Refusal"[Mesh] 9798 
#76 Search #18 and #75 125 
#77 Search "Polypharmacy"[Mesh] 1667 
#78 Search #18 and #77 22 
#79 Search "Drug Combinations"[Mesh] 53239 
#80 Search #18 and #79 38 
#81 Search "Drug Packaging"[Mesh] 8514 
#82 Search #18 and #81 38 
#83 Search "Disease Management"[Mesh] 7709 
#84 Search #18 and #83 65 
#85 Search "Drug Administration Schedule"[Mesh] 76914 
#86 Search #18 and #85 196 
#87 Search "Managed Care Programs"[Mesh] 37866 
#88 Search #18 and #87 93 
#89 Search "Health Maintenance Organizations/organization and administration"[Mesh] 9960 
#90 Search #18 and #89 23 
#91 Search "Primary Health Care/economics"[Mesh] 3579 
#92 Search #18 and #91 18 
#93 Search "Primary Health Care/organization and administration"[Mesh] 26856 
#94 Search #18 and #93 127 
#96 Search #20 or #22 or #24 or #26 or #28 or #30 or #32 or #34 or #36 or #38 or #40 or #42 

or #46 or #48 or #50 or #52 or #54 or #56 or #58 or #60 or #62 or #64 or #66 or #68 or 
#70 or #72 or #74 or #76 or #78 or #80 or #82 or #84 or #86 or #88 or #90 or #92 or #94 

1145 

#97 Search 2010/10:2011/11[edat] 962001 
#98 Search #96 and #97 87 
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April 25, 2011. Wiley Interface of the Cochrane Library  
This search covers both main RCT and policy searches, it is not limited to interventions or 

study types. Date range: 1994-2011. 5,810 results, 38 of which were Cochrane Reviews (1 
duplicate), 149 were Other Reviews (0 duplicates), and 17 were technical assessments (0 
duplicates); 203 records were imported to the database. 
Search Most Recent Queries Result 

#1 MeSH descriptor Patient Compliance explode all trees 7068 
#2 "medication compliance":ti or "medication compliance":ab 251 
#3 "medication persistence":ti or "medication persistence":ab 6 
#4 "medication reconciliation":ti and "medication reconciliation":ab 3 
#5 "patient compliance":ti 122 
#6 (#1 OR #2 OR #3 OR #4 OR #5) 7258 
#7 (#6), from 1994 to 2011 5810 

December 8, 2011. Update Search for Wiley interface of the 
Cochrane Library 

This search was identical to the April 25, 2011 main RCT search described above, except 
that it was limited to 2010-2011. Date range: 2010-2011. 764 results, 25 of which were Cochrane 
Reviews (18 duplicates), 5 were technical assessments (4 duplicates), and 27 were Other 
Reviews (7 duplicates); 28 records were imported to the database. 
Search Most Recent Queries Result 

#1 MeSH descriptor Patient Compliance explode all trees 7079 
#2 "medication compliance":ti or "medication compliance":ab 254 
#3 "medication persistence":ti or "medication persistence":ab 3 
#4 "medication reconciliation":ti and "medication reconciliation":ab 3 
#5 "patient compliance":ti 119 
#6 (#1 OR #2 OR #3 OR #4 OR #5) 7270 
#7 (#6), from 2010 to 2011 764 
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Appendix B. Abstract and Full- Text Forms 
The following are lists of fields used in the abstract and full- text review forms. Please see 

the Evidence Tables (Appendix D) for fields used in the data abstraction forms. 
Reviewers were asked to complete the following fields for screening abstracts for inclusion: 

 
Reviewer 

REF ID 
Author 
Year 
Title 
Abstract 
Include 

Exclude (check the box below and then check the box to the right that indicates your first reason for 
exclusion) 

Wrong publication type (e.g. editorials, letters, non-systematic reviews, case-reports, case series) 

Wrong country 

Wrong Intervention  
Wrong study design 

Wrong population 

No /wrong comparison  
Wrong outcome 

Wrong Setting 

Other (please write in specific reason) 

Comments: Please include a comment if you included an abstract, but did so do to a lack of clarity 
within the abstract. Explain why you think the FT will reveal that the study should be excluded. 

 
Reviewers were asked to consider and complete the following fields when reviewing full 

texts for inclusion: 
 

Reviewer  
Ref ID 
Authors 
Year 
Title 

Include? 
Exclude? 
If Exclude, select most significant reason for exclusion from ordered list. (list of options is provided 
below) If Other, note reason in next column.  
If Exclude Reason is Other, please explain 
If Include, is medication adherence SOLELY self-reported? Y or N 
If Include AND country is non-US, please write country name 
If Include, KQ1a? 
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If Include for KQ1a: Did study improve Med Adh? 

If study improved Med Adh AND KQ1a include: Include for KQ1b? 
If Include, KQ2a? 
If Include for KQ2a: Did study improve Med Adh? 

If study improved Med Adh AND KQ2a include: Include for KQ2b? 
If Include, KQ3? 
If Include, KQ4? 
If Include, KQ5? 
If Pilot Study add citation 

Other Comments 
 
FT Exclude Reasons (choices provided in drop down list) 

Intervention not Med Ad related 
No Intervention 
No Med Ad outcomes 
Ineligible Population 

Ineligible Study Design 
Pilot Study (add citation) 
Ineligible Setting 
Ineligible Comparator 
Sample Size < 40 
Ineligible Publication Type 

Other (add comment) 
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Appendix C. Excluded Studies 
Studies excluded at the full text level. 
The list below includes 637 studies excluded at the full text level for the following reasons: 

X1: Intervention not related to medication adherence 
X2: No intervention 
X3: Non-US 
X4: Infectious conditions, HIV-related, mental illness involving psychosis, sub abuse 
X5: Ineligible study design 
X6: Ineligible setting 
X7: Ineligible comparator 
X8: Sample size <40 
X9: Ineligible publication type 
X10: Pre-1994 
X12: No medication adherence outcomes 
X13: Ineligible population 
X14: Ineligible systematic review  

 
Studies excluded for high risk of bias (N = 24) are listed in Appendix E. 
 

 Study Information Exclusion Code 
1 Implementation of treatment protocols in the Diabetes Control and Complications Trial. 

Diabetes Care. 1995 Mar;18(3):361-76. X1 
2 Testing combined pharmacotherapies and behavioral interventions for alcohol dependence 

(the COMBINE study): a pilot feasibility study. Alcohol Clin Exp Res. 2003 Jul;27(7):1123-
31. X13 

3 Abrahams N, Jewkes R, Lombard C, Mathews S, Campbell J, Meel B. Impact of telephonic 
psycho-social support on adherence to post-exposure prophylaxis (PEP) after rape. AIDS 
Care. 2010 Oct;22(10):1173-81. X3 

4 Abraira C, Colwell JA, Nuttall FQ, Sawin CT, Nagel NJ, Comstock JP, et al. Veterans 
Affairs Cooperative Study on glycemic control and complications in type II diabetes (VA 
CSDM). Results of the feasibility trial. Veterans Affairs Cooperative Study in Type II 
Diabetes. Diabetes Care. 1995 Aug;18(8):1113-23. X1 

5 Adler DA, Bungay KM, Wilson IB, Pei Y, Supran S, Peckham E, et al. The impact of a 
pharmacist intervention on 6-month outcomes in depressed primary care patients. Gen 
Hosp Psychiatry. 2004 May-Jun;26(3):199-209. X12 

6 Akerblad AC, Bengtsson F, Ekselius L, von Knorring L. Effects of an educational 
compliance enhancement programme and therapeutic drug monitoring on treatment 
adherence in depressed patients managed by general practitioners. Int Clin 
Psychopharmacol. 2003 Nov;18(6):347-54. X3 

7 Al-aqeel S, Al-sabhan J. Strategies for improving adherence to antiepileptic drug treatment 
in patients with epilepsy. Cochrane Database of Systematic Reviews. 2011(1). X14 

8 Al-Eidan FA, McElnay JC, Scott MG, McConnell JB. Management of Helicobacter pylori 
eradication--the influence of structured counselling and follow-up. Br J Clin Pharmacol. 
2002 Feb;53(2):163-71. X3 

9 Al-Rashed SA, Wright DJ, Roebuck N, Sunter W, Chrystyn H. The value of inpatient 
pharmaceutical counselling to elderly patients prior to discharge. Br J Clin Pharmacol. 2002 
Dec;54(6):657-64. X3 

10 Altice FL, Maru DS, Bruce RD, Springer SA, Friedland GH. Superiority of directly 
administered antiretroviral therapy over self-administered therapy among HIV-infected drug 
users: a prospective, randomized, controlled trial. Clin Infect Dis. 2007 Sep 15;45(6):770-8. X4 

11 Altice FL, Mezger JA, Hodges J, Bruce RD, Marinovich A, Walton M, et al. Developing a 
directly administered antiretroviral therapy intervention for HIV-infected drug users: 
implications for program replication. Clin Infect Dis. 2004 Jun 1;38 Suppl 5:S376-87. X4 
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 Study Information Exclusion Code 
12 Amado Guirado E, Pujol Ribera E, Pacheco Huergo V, Borras JM. Knowledge and 

adherence to antihypertensive therapy in primary care: results of a randomized trial. Gac 
Sanit. 2011 Jan-Feb;25(1):62-7. X3 

13 Aminzadeh F. Adherence to recommendations of community-based comprehensive 
geriatric assessment programmes. Age Ageing. 2000 Sep;29(5):401-7. X12 

14 Anastasio GD, Little JM, Jr., Robinson MD, Pettice YL, Leitch BB, Norton HJ. Impact of 
compliance and side effects on the clinical outcome of patients treated with oral 
erythromycin. Pharmacotherapy. 1994 Mar-Apr;14(2):229-34. X1 

15 Andersen BL, Farrar WB, Golden-Kreutz DM, Glaser R, Emery CF, Crespin TR, et al. 
Psychological, behavioral, and immune changes after a psychological intervention: a 
clinical trial. J Clin Oncol. 2004 Sep 1;22(17):3570-80. X13 

16 Andersen BL, Yang HC, Farrar WB, Golden-Kreutz DM, Emery CF, Thornton LM, et al. 
Psychologic intervention improves survival for breast cancer patients: a randomized clinical 
trial. Cancer. 2008 Dec 15;113(12):3450-8. X1 

17 Andrejak M, Genes N, Vaur L, Poncelet P, Clerson P, Carre A. Electronic pill-boxes in the 
evaluation of antihypertensive treatment compliance: comparison of once daily versus 
twice daily regimen. Am J Hypertens. 2000 Feb;13(2):184-90. X3 

18 Anton RF, Moak DH, Waid LR, Latham PK, Malcolm RJ, Dias JK. Naltrexone and cognitive 
behavioral therapy for the treatment of outpatient alcoholics: results of a placebo-controlled 
trial. A J Psychiatry. 1999 Nov;156(11):1758-64. X4 

19 Antonicelli R, Mazzanti I, Abbatecola AM, Parati G. Impact of home patient telemonitoring 
on use of beta-blockers in congestive heart failure. Drugs Aging. 2010 Oct 1;27(10):801-5. X12 

20 Atherton-Naji A, Hamilton R, Riddle W, Naji S. Improving adherence to antidepressant drug 
treatment in primary care: a feasibility study for a randomized controlled trial of educational 
intervention. Primary Care Psychia. 2001 Jun;7(2):61-7. X3 

21 Aubert RE, Fulop G, Xia F, Thiel M, Maldonato D, Woo C. Evaluation of a depression 
health management program to improve outcomes in first or recurrent episode depression. 
Am J Manag Care. 2003 May;9(5):374-80. X5 

22 Audet MC, Moreau M, Koltun WD, Waldbaum AS, Shangold G, Fisher AC, et al. Evaluation 
of contraceptive efficacy and cycle control of a transdermal contraceptive patch vs an oral 
contraceptive: a randomized controlled trial. JAMA. 2001 May 9;285(18):2347-54. X1 

23 Babarykin D, Adamsone I, Amerika D, Spudass A, Moisejev V, Berzina N, et al. Calcium-
enriched bread for treatment of uremic hyperphosphatemia. J Ren Nutr. 2004 
Jul;14(3):149-56. X1 

24 Bailey B, Carney SL, Gillies AA, Smith AJ. Antihypertensive drug treatment: a comparison 
of usual care with self blood pressure measurement. J Hum Hypertens. 1999 
Feb;13(2):147-50. X3 

25 Ball JR, Mitchell PB, Corry JC, Skillecorn A, Smith M, Malhi GS. A randomized controlled 
trial of cognitive therapy for bipolar disorder: focus on long-term change. J Clin Psychiatry. 
2006 Feb;67(2):277-86. X4 

26 Bambauer KZ, Adams AS, Zhang F, Minkoff N, Grande A, Weisblatt R, et al. Physician 
alerts to increase antidepressant adherence: fax or fiction? Arch Intern Med. 2006 Mar 
13;166(5):498-504. X5 

27 Bara-Carril N, Williams CJ, Pombo-Carril MG, Reid Y, Murray K, Aubin S, et al. A 
preliminary investigation into the feasibility and efficacy of a CD-ROM-based cognitive-
behavioral self-help intervention for bulimia nervosa. Int J Eat Disord. 2004 May;35(4):538-
48. X1 

28 Barnett CW, Nykamp D, Ellington AM. Patient-guided counseling in the community 
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Appendix D. Comprehensive Evidence Tables 
Abbreviations 
95% CI 95% confidence interval 
AA(s) African-American(s) 
ACE Angiotensin-converting enzyme 
AD Antidepressant 
Adj Adjusted 
ANCOVA Analysis of covariance 
aOR Adjusted odds ratio 
Approx Approximately 
Appt(s) Appointment(s) 
ARB Angiotensin receptor blockers 
Avg Average 
BL Baseline 
BP Blood pressure 
CAD Coronary artery disease 
CBT Cognitive behavioral therapy 
Chi-sq Chi-square value 
CO Colorado (Table 1B) 
Col Column  
Cont’d Continued 
Couns Counseling 
DBP Diastolic blood pressure 
Diff Difference 
Dl Deciliter(s) 
Dx Diagnosis 
Dz(s) Disease(s) 
ED Emergency Department 
Educ Education/Educational 
EP Endpoint 
Gov’t Government 
HbA1C or HA1C Hemoglobin A1C 
HF Heart failure 
Hg Mercury 
HIV Human immunodeficiency virus 
HMO(s) Health maintenance organization(s) 
HR(s) Hazards ratio(s) 
Hr(s) Hour(s) 
HTN Hypertension 
ICS Inhaled Corticosteroid 
Info Information 
LDL Low-density lipoprotein 
LDL-C Low-density lipoprotein cholesterol 
MD(s) Medical doctor(s)/Physician(s) 
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MEMS Micro-Electro-Mechanical Systems 
Mg(s) Milligram(s) 
MI Myocardial infarction 
Mm(s) Millimeter(s) 
Mo(s) Month(s) 
NA Not applicable 
NP(s) Nurse practitioner(s) 
NR, N-RNR Not reported 
NS Not significant or Not specified 
OR Odds ratio 
PA(s) Physician assistant 
PCP(s) Primary care provider(s) 
Pharma Pharmaceutical 
PRD Pharmacy refill data 
PRN When necessary (from P.R.N., Latin for “pro re nata”) 
RCT Randomized controlled trial 
RN(s) Registered nurse(s) 
RR Risk ratio 
Rx(s) Prescription(s) 
SBP Systolic blood pressure 
SCL Symptom Checklist Depression scale 
SCr Serum creatinine  
SD Standard deviation 
SE Standard error 
SG1, SG2,…SGN Subgroup 1, 2,…N 
T1, T2,…TN Time 1, 2,…N 
VA Veterans Administration  
Vs. Versus 
Wk(s) Week(s) 
Yr(s) Year(s) 
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Table D1. Description of intervention and comparison groups 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Bender et a., 20101 
NA 

G1: Interactive voice 
response (IVR) 
intervention 
G2: Usual care 

G1: Each patient received at least two IVR calls separated by 1 month; veri fied 
correct person had been called; if respondent indicated that during the previous 
week awoken at night, limited activities, or use of rescue inhaler >2 times, then told 
that daily use of controller meds should prevent symptoms; advised to discuss 
symptoms with physician. Modules on benefits of asthma meds and filling and 
using meds provided with tailored responses; participants informed about free 
telephone service to answer asthma questions and free smoking cessation phone 
line; participants who reported symptoms or no intention of refilling meds received 
a 3rd IVR call 2 weeks following call #2. 
G2: usual care; not described 

ICS 

Berg et al., 19972 
NA 

G1: Self-management 
intervention 
G2: Usual care 

G1: 6 sessions provide info about self-management behaviors and skills, asthma 
medications, asthma triggers, prevention of asthma attacks, relaxation techniques, 
psychological responses to asthma, and problem-solving skills. The session last 
approx 2 hours, led by registered nurse. All info was scripted in handbook for group 
leaders 
G2: Recorded information daily for 1 week following randomization and again at 
follow-up for treated subjects. No other intervention was given to this group aside 
from usual care with physician. 

Asthma 

Berger et al., 20053 
NA 

G1: Software-based 
telephone counseling 
intervention 
G2: Control arm 

G1: Contacted every 2 or every 4 weeks (depending on stage of readiness and 
importance of the medicine) by Call Center staff who used web-based software to 
guide them through Motivational Interviewing - based counseling sessions. 
G2: Did not receive calls, but had access to Call Center staff via standard toll-free 
hotline mechanisms. 

Avonex/Multiple Sclerosis 
Medication 

Bogner et al., 20084 
NA 

G1: Integrated care 
G2: Usual care 

G1: For patient, the integrated care manager provided education about depression 
and hypertension, emphasizing the control of depression to manage hypertension; 
offered encouragement and relief from stigma; helped to identify target symptoms 
for both conditions; explained the rationale for antidepressant and antihypertensive 
medication usage; assessed for side-effects and assisted in their management; 
assessed progress (e.g., reduction in depressive symptoms); assisted with 
referrals; and monitored and responded to life-threatening symptoms (e.g., chest 
pain, suicidality - 3, 30-minute in-person sessions and 2, 15-minute telephone-
monitoring contacts during a 4-week period. 
G2: Usual care participants underwent the same assessments as participants in 
the integrated care intervention; no other differences mentioned  

Depression, hypertension 
meds 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Bogner et al., 20105 
NA 

G1: Integrated care 
G2: Usual care 

G1: Integrated care intervention that addresses each factor resulting in non-
adherence in a conceptual model adapted from Cooper and colleagues (source 33) 
through a multifaceted, culturally tailored individualized approach in which 
participants work with an integrated care manager to develop strategies to 
overcome barriers to medication adherence. The intervention integrates depression 
treatment with care for diabetes. 
G2: Usual care - existing primary care treatment 

Oral hypoglycemics, 
antidepressants 

Bosworth et al., 
20056 
V-STITCH 

G1: Nurse administered 
intervention 
G2: Usual care 

G1: Calls every 2 months for 24 months delivered by a nurse with research 
experience; at each call, nurse delivers both tailored and standard information in 
nine modules: literacy, hypertension knowledge, memory, social support, 
patient/provider communication, medication refills, missed appointments, health 
behaviors, and side effects. The activation frequency of each module can vary. To 
ensure that tailored information is standardized, the nurse uses a computerized 
database, which contains pre-determined scripts and tailoring algorithms. The 
database also tracks information discussed at each phone call. Duration of each 
call is recorded and database informs the nurse when the patient needs to be 
called again and what transpired during past phone conversations. Patients are 
also able to telephone nurse with questions related to hypertension.  
G2: No other contact other than completing measures at baseline and follow-up. 
BP measurements obtained from medical records. No alterations to usual care. 

Anti-hypertensive 
medications 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

G1: Behavioral 
intervention 
G2: Usual care 

G1: Nurse conducted telephone encounters every 8 weeks where a core group of 
modules is potentially activated. Each call begins with the medication module 
where patients are queried about hypertension medication regimen (i.e., 
understanding the purpose of medication) and adherence to guidelines (i.e., 
assessing for changes to regimen). Nurse offers to give friend or family member 
overview of medication regimen. The adverse effects module is also activated at 
every call. Additional modules include memory, knowledge/risk perception, 
participatory decision-making, social support, knowledge, literacy, and health 
behaviors (i.e., smoking, weight loss, diet, etc.) are activated at specific telephone 
encounters. Calls are tailored to each specific patient. At end of each call, nurse 
asks patient for BP measurement. Patients are also allowed to call the nurse if they 
had any concerns regarding HTN treatment. 
G2: No contact by nurse, no change in care 

Antihypertensive drugs 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Capoccia et al., 
20049 
na 

G1: Pharmacist -
primary care 
intervention: Enhanced 
care 
G2: Usual Care 

G1: In addition to UC, received follow-up by clinical pharmacist or pharmacy 
resident with the PCP and study psychiatrist. F-U was weekly phone calls for the 
first 4 weeks followed by phone contact every 2 weeks through week 12. During 
months 4–12, subjects received a phone call every other month. Subjects 
encouraged to visit their PCP during weeks 4 and 12. At each contact, depressive 
symptoms and medication-related concerns addressed by pharmacist. The initial 
contacts focused on support and education, medication dosage adjustment and the 
management of adverse effects. Med refill authorizations were provided, and 
access to patient assistance programs was facilitated. Also included change in time 
of dose administrations, change or discontinuation of AD meds, and provision of 
additional pharmacotherapy for insomnia or sexual dysfunction, as needed. Appts 
with MH providers also facilitated 
G2: Encouraged to use available resources (PCPs, pharmacists, nurses, 
andmental health providers) 

Depression 

Carter et al., 200910 
NA 

G1: Intervention 
G2: Control 

G1: Physician/clinical pharmacist collaborative model identical to intervention used 
in previous study (Carter #2345) 
G2: Patients received BP measurements at baseline, 3 and 6 months. Clinical 
pharmacists abstained from providing care to patients in control group. 

Antihypertensive 
medications 

Chernew et al., 
200811 
NA 

G1: Received a 
decrease in 
copayments 
G2: Copayments 
remained the same 

G1: Employer-based health insurance plan implemented policy to reduce 
copayments for five chronic medication classes as part of a disease management 
program. Copays for generics were reduced to zero, copays for brand-name 
medications were reduced by half of previous value 
G2: No reduction in copays 

(ACE inhibitors, ARBs, 
beta-blockers, diabetes 
medications (oral and 
insulin), HMG-CoA 
reductase inhibitors 
(statins), and inhaled 
corticosteroids 

Choudhry et al., 
201012 
NA 

G1: Intervention, 
Statins 
G2: Intervention, 
clopidogrel 
G3: No change in 
copayments, statin 
users 
G4: No change in 
copays clopidogrel 
users 

G1: Elimination of copayments for statins for company employees & beneficiaries 
with diabetes or vascular disease.  
Pitney Bowes G2: Lowered copayments for all employees & beneficiaries 
prescribed clopidogrel.  
Pitney Bowes G3: No change in copayments, statin users. BCBS of NJG4: No 
change in copay, clopidogrel users. BCBS of NJ 

Statins, clopidogrel 

Choudhry et al., 
201113 
MI FREEE 

G1: Full prescription 
coverage 
G2: Usual prescription 
coverage 

G1: Patients had no cost sharing for any brand-name or generic statin, beta-
blocker, ACE inhibitor, or ARB prescription after randomization. All copayments 
and coinsurance were waived at the pharmacy, as was any contribution to 
deductible. 
G2: Patients received their usual level of prescription-drug coverate 

Statins, beta-blockers, 
ACE inhibitors, and ARBs 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Friedman et al., 
199614 
NA 

G1: Patients who 
received telephone-
linked computer system 
and regular medical 
care 
G2: Patients who 
received regular 
medical care alone 

G1: Telephone-linked computer system - an interactive computer-based 
telecommunications system that converses with patients in their homes between 
office visits to their physicians. A supplement to usual care. TLC uses computer-
controlled speech and touch tone keypad for responses. The systems ask about 
clinical status and gives feedback to the patient to promote adherence to 
treatments. 
G2: Regular medical care (not described) 

Antihypertensives 

Fulmer et al., 
199915 
NA 

G1: Videotelephone 
reminder group 
G2: Telephone 
reminder group 
G3: Control group 

G1: For 6 weeks, participants received video reminder calls to take their 
medications daily (Monday through Friday). The call consisted of a brief greeting 
and a question about whether the previous day's medication had been taken, and 
additional time to answer patients' questions. 
G2: This group received the same intervention as G1, but via regular phone call 
with no video component. 
G3: Received no reminder calls. 

ACE inhibitors, calcium 
channel blockers, and 
other cardiac-related 
medications such as 
digoxin, diuretics, and 
vasodilators 

Grant et al., 200316 
NA 

G1: Pharmacist-
administered 
questionnaire and 
education physician 
feedback 
G2: Pharmacist-
administered 
questionnaire only 

G1: Six over the phone pharmacist-administered tasks: 1) a 13-item questionnaire 
to assess barriers to adherence to medications, diet, exercise; 2) detailed 
assessment of medication-specific regimen, use and barriers for each medication 
taken; 3) tailored verbal patient education based on barriers identified; 4) social 
service and nutrition referrals as needed; 5) email summary of barriers to 
physician; 6) offer in email summary to schedule follow up physician or pharmacist 
appointment. 
G2: Over the phone pharmacist-administered 13-item questionnaire to assess 
barriers to adherence to meds, diet, exercise; G3: set aside lab controls 

Any diabetes-related 
medicines 

Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

G1: Postal and 
telephone reminders 
G2: Usual care 

G1: Received first 2-week supply of pravastatin free of charge; received from 
physician life style recommendations and complying with medication regimen; 
Received telephone reminders at weeks 2 and 8 and reminder postcards at week 4 
to reinforce message about coronary risk reduction; each message stressed 
importance of following physicians' instructions and taking medications as 
prescribed; reminder cards mailed at 4 and 5 months after enrollment also 
G2: Received first 2-week supply of pravastatin free of charge; received from 
physician life style recommendations and complying with medication regimen; 
reminder cards mailed only 4 and 5 months after enrollment;  

Pravastatin 

Hoffman et al., 
200318 
NA 

G1: Mail-based 
intervention for 
providers and patients 
G2: Usual care 

G1: Prescribers received letters each month listing their patients taking 
antidepressant drugs who were identified as nonadherent through pharmacy 
database claims. Patients identified as nonadherent received an intervention letter 
with general information reminding them of the importance of adhering to their 
medication regimen. 
G2: Usual care 

Antidepressant 
medications 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Hunt et al., 200819 
NA 

G1: Collaborative 
primary care-
pharmacist 
hypertension 
management 
G2: Usual care 

G1: Scheduled for an appointment in primary care clinic with a Network-employed 
pharmacy practitioner. Pharmacists reviewed subjects' medications and lifestyle 
habits, assessed vital signs, screened for adverse drug reactions, identified barriers 
to adherence, provided education, optimized the antihypertensive regimen, and 
scheduled follow up appointments if necessary. 
G2: Normal schedule of medical care 

Antihypertensives 

Janson et al., 
200320 
NA 

G1: Self-management 
education 
G2: Usual Care 

G1: Included asthma education components recommended by NIH guidelines: 
Basic facts about asthma, role of airway inflammation and bronchospasm in 
causing airflow obstruction and symptoms, and the roles and actions of anti-
inflammatory and quick relief medications were explained with models and 
illustrations. Skills for correct inhalation of medication from a metered-dose inhaler 
using a spacer and for peak flow measurement were taught and practiced. At 
subsequent visits, subjects were shown graphs of their peak flow data, 
emphasizing trends over time. Finally, a simple written asthma action plan, based 
on peak flow zones, and using the “traffic light” analogy 
G2: Monitored peak flow, symptoms, and medication use, and had the same 
number of study visits of the same duration. No explicit education or instruction 
aboutasthma, and no feedback about peak flow data, symptoms, or medication 
adherence. All questions aboutasthma referred to the subject’s personal physician 

Asthma medications: 
Inhaled corticosteroids, 
albuterol 

Janson et al., 
200921 
NA 

G1: Individualized self-
management 
educational 
intervention 
G2: Self-monitoring 
alone 

G1: Standardized components regarding asthma facts and medication actions, as 
well as individualized components: verbal and graphic interpretation of spirometric 
results, peak flow trends, metered dose inhaler technique errors, and results of 
allergen skin testing, along with specific strategies for control of personally relevant 
environmental exposures. Peak flow monitor of the intervention participants was 
adjusted to reveal how daily readings compared with individual personal best 
values. Zones based on a ‘‘traffic light’’ analogy were displayed on the monitor face 
and correlated to a simple written action plan. 
The action plan was not personalized 
G2: Self-monitoring alone. 

(ICS 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Johnson et al., 
200622 
NR 

G1: Pro-Change 
Program for 
Cholesterol Medication 
G2: Control 

G1: Based on transtheoretical model (TTM) for change; a computer-generated, 
individualized, stage-matched expert system intervention and stage-matched 
manual for adherence to lipid lowering medication. At baseline, expert system 
provides feedback on how a participant's responses compare to the responses of a 
sample of successful individuals making the same behavior change (normative 
feedback) for each TTM construct. At follow-up, the system provided printed 
intervention reports with normative and its own previous responses for each of the 
TTM constructs. Feedback is compiled into a single 4-5 page report mailed within 1 
week of assessment. Feedback also refers participant to the self-help manual for 
adherence organized by stages of change which provides more in-depth 
information and stage-matched exercises. Feedback report also contains brief 
stage-matched guidance regarding stage of change for moderate exercise and 
dietary fat reduction. 
G2: Did not receive intervention materials 

Lipid medications 

Johnson et al., 
200623 
NR 

G1: Pro-Change 
Program for High BP 
Medication 
G2: Control 

G1: based on transtheoretical model for change; a computer-generated, 
individualized, stage-matched expert system intervention and stage-matched 
manual for adherence to antihypertensives. At baseline, expert system provided 
normative (compared to others) printed intervention reports based on response to 
baseline assessment. At follow-up, system provided printed intervention reports 
with normative and ipsative (compared to self) feedback on stages of change; 
decisional balance; processes of change (POC); self- efficacy; and strategies. The 
self-help manual reinforced principles and POC that were most appropriate for 
individual's current stage of change. Manual contains stage-matched exercises to 
help participant better understand and make use of behavioral strategies 
suggested in report. These materials were mailed to participants during 
assessment periods. 
G2: NR 

Anti-hypertensive 
medications 

Katon et al., 199524 
NA 

G1: Collaborative care 
G2: Usual care 

G1: Prior to PCP visit, patients received 2 brief booklets (one on biology of 
depression and how antidepressants work, and one on CBT techniques for 
managing depression) and a videotape with similar material covered in doctor-
patient vignettes. They also completed a doctor-patient questionnaire to bring to 
their first PCP visit. Physicians had a half-day didactic on depression treatment, 
monthly case conferences, and case-by-case consultation with study psychiatrists. 
Patients had 2 psychiatric visits--psychiatrist provided education to patients about 
antidepressant treatment and worked with PCPs to change dosage when needed. 
Psychiatrist monitored pharmacy refill data and notified PCP about premature 
discontinuation. 
G2: Patients received treatment for depression from their PCP, and could refer 
themselves or be referred to a mental health clinic. 

Anti-depressant 
medication 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Katon et al., 199625 
NA 

G1: Collaborative care 
(intervention) 
G2: Usual care by 
primary care physicians 
(control) 

G1: A multifaceted structured intervention targeting the patient, physician, and 
process of care. This included a collaborative model of care provided by both a 
primary care physician and 1 of the 2 study psychologists and included both 
behavioral treatment to manage depression and counseling to improve adherence. 
Patients also received a brief booklet on the biology of depression and how 
antidepressant medications work and another booklet on simple cognitive behavior 
techniques for managing depression and a 20-minute video tape to take home and 
view with their spouses. 
G2: Patients received treatment for depression from their primary care physician. 
This usually included prescription of an antidepressant, 2 to 3 visits over the first 3 
months of treatment, and the option to refer to mental health services. 

Antidepressant 
medications 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

G1: Depression 
persistence intervention 
G2: Usual care 

G1: Multifaceted intervention targeting patients, physicians, and process of care; 
Patients received education (book & videotape); 2 scheduled visits with a 
psychiatrist and additional visits as needed; brief telephone calls between visits; 
psychiatrist helped primary care provider and patient adjust dosages/medication 
when side effects or inadequate response to treatment occurred; PCPs received 
immediate updates about their patient's progress. 
G2: Usual care; typically prescription of an antidepressant medication, 2-3 visits 
over the first 6 months of treatment, and an option to refer to mental health 
services. 

Antidepressant 
medications 

Katon et al., 200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

G1: Depression relapse 
prevention program 
G2: Usual care 

G1: Intervention patient educated about effective management of chronic/recurrent 
depression (included a book and videotape); had 2 in-person visits with a 
depression prevention specialist; contacted by telephone (3 times) and 
personalized mailings (4 times) for continued monitoring of depressive symptoms 
and patient adherence; cognitive behavioral components (stand-alone 
interventions; stress reduction; self-monitoring; tracking of symptoms; self-care 
plans. Depression prevention specialists communicated with PCP regarding 
situations requiring clinical attention.  
G2: Usual care; typically a prescription of an antidepressant medication, 2 to 4 
visits over the first 6 months of treatment, and an option to refer to mental health 
services.  

Antidepressant 
medications 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Lee et al., 200631 
FAME 

G1: Pharmacy care 
program 
G2: Usual care 

G1: All received intervention during phase 1 prospective observational phase. 
Contained 3 elements: individualized medication education (using standardized 
scripts teaching drug names, indications, strengths, adverse effects, and usage 
instructions); medications dispensed using an adherence aid (blister packs); and 
regular follow-up with clinical pharmacists every 2 months. Initial visit was 1 hour, 
subsequent visits scheduled for 30 minutes. After conclusion of phase 1, continued 
to meet with clinical pharmacist every 2 months, continued to receive medications 
in blister packs, and continued mediation education as needed. 
G2: Returning to pre-study status of medication provision after conclusion of phase 
1; medication education and blister-packed medications not provided; in phase 2, 
all medications provided in new pill bottles with a 90-day supply and 1 refill 
prescription 

Multiple, not specified (4 
or more meds) 

Lin et al., 200632 
NA 

G1: Individualized 
management of 
depression 
G2: Consult primary 
care physician 

G1: Individualized management of depression care according to patient preference 
and treatment response, using one of 2 evidence-based treatments: antidepressant 
medication or problem-solving treatment; Involved a stepped care approach that 
augmented pharmacotherapy, problem-solving treatment, or both with psychiatric 
consultations and group and community services 
G2: Advised to consult their primary care physician regarding depression treatment 

Oral hypoglycemic agents, 
antihypertensive agents, 
and lipid-lowering 
medications 

Maciejewski et al., 
201033 
NA 

G1: BCBS North 
Carolina Value-based 
insurance design 
G2: Nonparticipants 

G1: Generic copayments waived only for Blue Cross Blue Shield of North Carolina 
(BCBSNC) participants in value-based insurance program; in addition, copayments 
for brand-name medications to treat diabetes, hypertension, hyperlipidemia, and 
congestive heart failure lowered from tier 3 to tier 2 for all of the insurer's enrollees  
G2: No reductions in generic copayments; copayments for brand-name 
medications to treat diabetes, hypertension, hyperlipidemia, and congestive heart 
failure lowered from tier 3 to tier 2 for all of the insurer's enrollees 

Medications for diabetes, 
hypertension, 
hyperlipidemia, and 
congestive heart failure 

Mann et al., 201034 
The Statin Choice 

G1: Statin Choice 
Decision Aid 
G2: American Diabetes 
Association (ADA) print 
material 

G1: 6 min provider-led discussion of patient's tailored risks and benefits from using 
or not a statin. Uses Statin Choice Decision Tool to complete 4 discrete steps: 1) 
discuss patient's underlying heart attack risk factors; 2) discuss patient's risk of 
heart attack over 10 yrs with and without statin; review risks of taking statin; 4) offer 
choices. Received one of three versions depending on which of three risk 
categories they were in: <15%; 15-30%; >30%. Risk determined using data from 
med records. 
G2: Printed material from ADA about how to reduce cholesterol through dietary 
modifications 

Statins 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Montori et al., 
201135 
NA 

G1: Intervention 
G2: Control 

G1: Intervention patients 
received a decision aid (a tailored pictographic 10-year fracture risk estimate, 
absolute risk reduction with 
bisphosphonates, side effects, and out-of-pocket cost) in addition to usual care 
(review of bone mineral 
density results without fracture risk calculation or graphic 
representation of treatment benefit) 
G2: Control patients received a standard brochure in addition to usual care 

Biphosphonate 

Murray et al., 
200736 
NA 

G1: Pharmacist-led 
intervention 
G2: Usual Care 

G1: Pharmacist-led intervention providing patient-centered verbal instructions and 
written materials (literacy sensitive) about meds, icons on medication bottles/lids, 
monitoring of medication use. The pharmacist contacted clinicians as needed and 
was trained by a multidisciplinary team. 
G2: Received prescriptions from pharmacists (these pharmacist did not receive 
specialized training from multidisciplinary team) who rotated through study 
pharmacy but didn't have access to pt-centered study materials. No contact with 
intervention pharmacist other than initial medication history.  

Multiple HF meds  
(median of 10-11) 

Nietert et al., 200937 
NA 

G1: "Phone Patient" 
Intervention 
G2: "Fax Physician" 
Intervention 
G3: Usual care 

G1: "Phone Patient" intervention - Grocery store pharmacists contacted overdue 
patients by telephone and reminded patients they were overdue, asked why 
patients were overdue, reminded them of the importance of taking their medication, 
and, when possible, helped patients find ways to overcome barriers to adherence 
in the future 
G2: "Fax Physician" intervention - Grocery store pharmacists faxed information to 
prescribing physicians about the study, written prompts to assist patients with 
adherence, and instructions to return patient disposition codes to store pharmacies 
via fax 
G3: Usual care = filling prescriptions when requested by patients and arranging 
payment 

Medications for any 1 of 6 
chronic diseases  

Okeke et al., 200938 
N-A 

G1: Intervention 
G2: Usual care 

G1: Educational video stressing importance of drop-taking and suggesting 
strategies to improve adherence, discussion of barriers and strategies with study 
coordinator, reminder phone calls (weekly for 1st month then once every other 
week for next 2 months), use of a dosing aid with audible and visible alarms. 
G2: Controls were told that it is important to take their eye drops as prescribed, but 
had no other intervention. 

Glaucoma medication--
travoprost (prostaglandin 
analog) 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Pearce et al., 
200839 
Cardiovascular Risk 
Education and 
Social Support 
(CaRESS) Trial 

G1: 50 
G2 (intervention group 
B): 58 
G3: 91 

G1: An intervention that fostered the involvement of a relative or friend as a support 
person in the control of cardiovascular risk factors in patients with type 2 diabetes. 
It consisted of one patient/support person education session with a Registered 
Nurse patient educator with attendance of the support person followed by the 
mailing of 4 quarterly "newsletters" about cardiovascular risk factor control. 
G2: Same as G1 
G3: An individual patient education session with a Registered Nurse patient 
educator, followed by the same 4 quarterly patient newsletters as sent to 
intervention group patients, but without formal involvement of a support person in 
the study. 

Antidiabetic medications 

Powell et al., 199540 
NA 

G1: Intervention 
G2: Control 

G1: Subjects mailed one of four educational videotape programs presenting 
information on the patients' inferred disease/condition process, suggesting 
behavior changes, how their prescribed drug works, & why adherence is important 
G2: Received no educational materials 

Benazepril, metoprolol, 
simvastatin, transdermal 
estrogen 

Powers et al., 
2011{Powers, 2011 
#13813 
NA 

G1: personalized risk-
communication 
G2: risk factor 
education control group 

G1: received standard risk factor education and information based on their 
personal Framingham CHD and stroke risk score; personalized information was 
presented verbally and in graphic form representing the patient's risks; average 
and optimal CHD and stroke risks based on published estimates for their 5- year 
age group also presented in graphical form with their estimated risk; presented with 
potential strategies to improve their risk through risk factor modification such as 
medication and patient lifestyle factors. A copy of the patient's personal risk 
information was also provided to the primary care provider. 
G2: received written patient education materials from the American Heart 
Association/American Stroke Association entitled “Are You at Risk of Heart Attack 
or Stroke?” which reviewed risk factors and how these factors can be improved but 
did not provide personalized estimates of individual risk; a research assistant 
verbally reviewed the information s and answered any questions at the initial visit. 

NR 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

G1: Collaborative care 
G2: Usual care 

G1: Collaborative care model with HIV and mental health clinicians; included 
participant education and activation, assessment of treatment barriers and possible 
resolutions, depression symptoms and treatment monitoring, substance abuse 
monitoring, and instruction in self-management; intervention used 5-step stepped 
care model: watchful waiting, (2) depression care team treatment suggestions 
(counseling or pharmacotherapy, considering participant preference), (3) 
pharmacotherapy suggestions after review of depression treatment history by the 
clinical pharmacist, (4) combination pharmacotherapy and specialty mental health 
counseling, and (5) referral to specialty mental health. Study team communicated 
with clinicians via electronic medical records and with patients via phone. 
G2: HIV health care providers received 1 hour of HIV and depression training. 
Patients were screened for depression at baseline and delivered results to HIV 
clinicians at most clinic visits 

Antidepressant 
medications, HIV 
medications 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Rich et al., 199642 
NA 

G1: Multidisciplinary 
intervention 
G2: Usual care 

G1: Received comprehensive teaching about congestive heart failure and its 
management using a 15-page teaching guide prepared by study team; patients 
seen daily by study nurse through remainder of hospital stay; importance of 
compliance with medications and diet emphasized repeatedly; seen by a registered 
dietician and a social services representative; shortly before discharge, geriatric 
cardiologist reviewed patient's medications and made specific recommendations to 
simplify and consolidate a regimen by minimizing both the number of medications 
and dosing frequently; final choice of medications was decided by PCP; following 
discharge, patient seen by hospital's homecare department and regularly contacted 
by study nurse 
G2: Received conventional care under discretion of regular physician; received all 
standard hospital services, including teaching and pre-discharge medication 
instructions. 

Various HF medications 

Rickles et al., 
200543 
NA 

G1: Pharmacist-guided 
education and 
monitoring (PGEM) 
G2: Usual care 

G1: Pts. received 3 calls, baseline and at 1 and 2 mos; 1st: assessed the patient’s 
AD med knowledge and beliefs, adverse effects and other concerns, treatment 
goals or areas in which they hoped the medication would help, and how the 
medication was being used during the week before the telephone call. Study 
pharmacists probed, provided education, asked patients to rate the severity of their 
concerns, and made recommendations on how to handle any adverse effects, 
difficulties remembering or paying for medications, and other concerns. 
Pharmacists expected to follow up on any indication of medication non-adherence. 
For calls 2 and 3, study pharmacists used the monitoring tool to guide their follow-
up on any issues or concerns identified in earlier calls; also reviewed current 
adherence, whether any new adverse effects and concerns had developed, and 
progress in pts' medication goals. The pharmacist made new recommendations to 
patients as needed. 
G2: Educ and monitoring typical at the study pharmacies. 

Depression 

Ross et al., 200444 
NR 

G1: Online medical 
record access 
G2: Control 

G1: Participants given user name and password to SPPARO online medical record 
site and received a user guide for the system; SPPARO contains medical record 
(clinical notes, laboratory reports, and test results), an educational guide (online 
version of printed materials all patients in heart failure practice receive at first visit), 
and a messaging system (allowed patients to exchange secure messages with the 
nursing staff). 
G2: Continued to receive standard care; offered use of SPPARO after study was 
completed as incentive to participate 

Various 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Rudd et al., 200445 
NA 

G1: Usual care + nurse 
care management 
G2: Usual care only 

G1: At baseline, nurse counseled on correct use of automated BP device, regular 
return of the automatically printed BP reports, tips for enhancing drug adherence, 
and recognizing potential drug side effects; printed materials extended this 
instruction and patients confirmed ability to use BP device; nurse initiated follow-up 
phone contacts at 1 week, and 1,2, and 4 months; during each call, nurse asked 
about each medication dosage and any problems experience since previous 
contact; encouraged patients to telephone anytime during regular hours with 
questions or concerns; contacted physicians to obtain permission to initiate any 
new BP drug but not any changes in dosage; medication adjustments made 
according to patient's current medications, lab values, and BP measurements; 
when 80% of home BP readings met goal of 130/85, no further changes made to 
therapy; when <80% home BP readings met goal, nurse increased drug dosage to 
max level recommended for each drug or added drugs according to protocol 
G2: NR 

Anti-hypertensive 
medications 

Rudd et al., 200946 
NA 

G1: Individualized Care 
Group (and Plain 
English Material Group) 
G2: Standard Care 
Group 

G1: Individualized Care received standard rheumatology care; a notebook 
containing Arthritis Foundation pamphlets written in plain language (5-8th grade on 
SMOG), examples of medicine calendars, and a map of the hospital; and 2 
appointments with a health educator, each after a rheumatology appointment. 
Originally there were 2 intervention groups (Individualized Care and Plain English 
Material), but due to slow recruitment the latter was absorbed into the former. 13 
participants received only the plain English materials and are included with the 
Individualized Care arm in some analyses but excluded in others.  
G2: Received standard rheumatology care and a notebook containing Arthritis 
Foundation pamphlets (11-15th grade on SMOG), examples of medicine calendars, 
and a map of the hospital. 

Arthritis medications (not 
specified) 

Schaffer et al., 
200447 
NA 

G1: Audio-tape and 
education brochure 
G2: Audio-tape only  
G3: Brochure only 
G4: Standard provider 
education 

G1: “Bob’s Lung Story” (Lelko, 1999) is a 30-minute audiotape w/ five NAEPP 
topics. The storyline repeatedly incorporates key components of PMT (vulnerability, 
severity, self-efficacy, and response efficacy), as substantiated by a published 
protection motivation theorist and models the development of protection motivation 
(adherence behavior) as the protagonist, Bob, moves through an acute asthma 
episode, diagnosis, confusion with medication use, and finally mastery of his 
asthma symptoms through medication adherence. Asthma-related lyrics set to 
popular tunes enhance memory, while emphasizing key points of asthma 
management. Plus book (described in G3)  
G2: Tape only.  
G3: Book only: 12-page booklet that covers the same NHLBI-recommended topics 
as the audiotape but does not presents as part of a larger narrative. 
G4: Whatever education was provided by the participant’s asthma care provider  

Asthma 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Schectman et al., 
199448 
NA 

G1: Telephone contact 
G2: Control 

G1: Certified medical assistant made calls at 3, 7, 14, 21, and 28 days following 
clinic visit; subjects asked whether any problems were experience with medication; 
adverse events were discussed and solutions offered to minimize toxicities; when 
adverse events severe or could not be properly evaluated or prescription drug 
necessary to control adverse event, additional telephone contact arranged with 
physician or clinical pharmacist 
G2: No telephone contact 

Niacin or bile acid 
sequestrants (BAS) 

Schneider et al., 
200849 
N-A 

G1: Study group 
G2: Control group 

G1: Received lisinopril in a daily-dose adherence package, blister packaged with 
four rows of seven tablets, with more space for patient information such as what to 
do if a dose is missed 
G2: Received lisinopril in traditional bottles of loose tablets 

Lisinopril 

Schnipper et al., 
200650 
NA 

G1: Pharmacist 
intervention 
G2: Usual care 

G1: On the day of hospital discharge, a pharmacist reviewed each patient's 
discharge medication regimens with their pre-admission regimens and resolved 
discrepancies with a medical team; screened patient for previous drug-related 
problems (such as non-adherence), and reviewed the medication directions with 
the patient. During a follow-up phone call at 5 days post-discharge, pharmacist 
compared prescribed regimen with patient's self-reported medication list, screened 
for and resolved drug-related problems, and communicated results to patient's 
PCP. 
G2: Routine review of medication orders by a ward-based pharmacist and 
medication counseling by a nurse at the time of discharge. 

Medications for multiple 
conditions 

Simon et al., 200651 
na 

G1: Telephone care 
management 
G2: UC 

G1: 3 phone contacts - each contact included a brief, structured assessment of 
current depressive symptoms, current use of AD medication, and AD side effects. 
During phone contacts, care managers followed specific scripts to address 
concerns regarding side effects and used scripted motivational enhancement 
techniques to address common reasons for discontinuing medication. The treating 
psychiatrist received a structured report of each contact, including a summary of 
the clinical assessment and algorithm based recommendations regarding 
antidepressant medication adjustment. If a change in treatment was recommended, 
the care manager contacted the psychiatrist to facilitate doctor-patient 
communication and follow-up. Care managers also provided as-needed crisis 
intervention and care coordination.  
G2: All participants were contacted for blinded telephone outcome assessments 
three and six months after being randomly assigned to the study groups. 

Depression medications 

Sledge et al., 
200652 
N-A 

G1: Primary Intensive 
Care 
G2: Usual care 

G1: Comprehensive interdisciplinary medical and psychosocial assessment (2-3 
hour visit, lifetime medical chart review, supplemental information from case 
manager, report to PCP), and ambulatory case management for 1 year in addition 
to usual care. 
G2: Usual care directed by their PCP, including psychiatric consultation which was 
available on-site if requested by the PCP. 

Medications for multiple 
conditions 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Smith et al., 200853 
NR 

G1: Mailed 
communications to 
patients and primary 
care providers 
G2: Usual care 

G1: Patients received 2 mailed communications approximately 2 months apart 
stressing the importance of lifetime use of beta blockers following MI and also that 
adverse effects can be managed and the importance of remembering to refill their 
prescription. They also included a brief mention of other therapies (statins, ACEIs, 
and aspirin). Both mailings included a wallet card with suggested questions to ask 
their clinician, space to list their medications, and space to record additional 
queries. Primary care clinicians of patients randomized to the intervention arm 
received sample materials and a letter alerting them that their patients with MI 
would be receiving materials developed with input from patients and clinicians in 
primary care and cardiology. The letters asked the primary care clinicians to 
support the initiative and reminded them of guidelines on lifetime use of beta 
blockers following MI.  
G2: Neither patients or clinicians in this group contacted 

Beta blockers 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

G1: Pharmaceutical 
care (HTN and COPD 
subgroups) 
G2: Traditional 
pharmacy care (HTN 
and COPD subgroups) 

G1: Pharmaceutical care intervention group underwent a six month treatment 
period with scheduled visits at enrollment and then at 4-6 week intervals to total 5 
visits with an assigned pharmacist; the intervention also consisted of standardized 
patient assessment activities and a series of regularly scheduled therapeutic and 
educational interventions designed for optimal disease management.  
G2: The traditional pharmacy care control group had only two visits, one at 
baseline and one at 6 months; they did not have access to the primary pharmacy 
caregivers and received no supplemental education or assessment of needs 
beyond what was customarily offered at each site. Traditional pharmacy care 
ranged from non-standardized interventions to distribution of product only. 

Dihydropyridine or 
dihydropyridine and 
diuretic therapy for 
hypertensives; At least 1 
metered dose inhaler for 
the treatment of COPD for 
those with COPD. 

Stacy et al., 200956 
NA 

G1: Experimental 
G2: Enhanced Care 
Control 

G1: Received up to 3 separate tailored behavioral support interventions delivered 
via an interactive voice recognition (IVR) system coupled with tailored print material 
receive through the mail. Calls provided highly tailored messages that specifically 
reinforced adherence/persistence with statins using a combination of behavioral 
science theories and techniques. Subsequent calls referred to health plan website 
for info. on dyslipidemia, risk reduction, and lipid lowering drugs. Mail provided 
tailored messages to enhance commitment, improve communication w/ health care 
team, and address adherence barriers. 
G2: Received non-tailored behavioral advice from a single IVR call at baseline, 
coupled with an untailored, generic, self-help cholesterol management guide 
received through the mail. Guide provided educational material on cholesterol and 
lipid values, a brief knowledge quiz, and an untailored action plan but did not 
address medication adherence.  

Statin 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Taylor et al., 200357 
NA 

G1: Pharmaceutical 
care 
G2: Standard care 

G1: Patients in the intervention group received usual medical care, along with 
pharmacotherapeutic interventions by a pharmacist during regularly scheduled 
office visits. A patient typically met with a pharmacist for 20 minutes before seeing 
a physician. Interventions included clinical services and patient education but not 
dispensing. Pharmacists reviewed medical records and provided comprehensive 
individualized patient education that included a brief review of the disease, 
important lifestyle modifications, written materials, and basic drug information. 
Therapeutic recommendations were communicated to physicians through 
discussions or progress notes. In addition, the pharmacists monitored patients’ 
responses to drugs and attempted to improve compliance by consolidating 
medication regimens, reducing dosage frequency, devising medication reminders, 
and teaching patients techniques for remembering. 
G2: Standard medical care without pharmaceutical care. 

Medications for multiple 
conditions (unspecified) 

Vivian et al., 200258 
NA 

G1: Clinical pharmacist 
intervention 
G2: Control 

G1: Patients saw clinical pharmacist once/month at a pharmacist-managed 
hypertension clinic; pharmacist had prescribing authority and made appropriate 
therapy changes for BP in accordance to JNC VI guidelines; did not make any 
changes to other drugs that may adversely affect BP; drug counseling (on side 
effects, recommend lifestyle changes, and assessment of compliance) provided at 
each visit; allowed to receive care for comorbid conditions from PCPs but could not 
make changes to antihypertensive drug regimens 
G2: Received traditional pharmacy services (dispensing, brief counseling about 
drugs, review of drug profiles); no monthly visits to pharmacist-managed 
hypertension clinic; received care from PCPs as needed at least once a year 

Antihypertensive 
medications 

Waalen et al., 
200959 
NA 

G1: "Virtual" 
osteoporosis clinic 
G2: Usual care 

G1: Patients received care from a PA under the supervision of a preventive 
medicine physician. Patients were given prescriptions for vitamin D with or without 
calcium depending on their vitamin D levels. They received educational handouts in 
a one-time mailing. They had an open-ended phone discussion with the 
osteoporosis clinic about osteoporosis treatment, and then monthly calls until the 
patient started taking the medication and reported no problems. They were given a 
3-month prescription for a second-generation bisphosphonate. Patients who 
needed help paying for the med were assisted in obtaining the drug from the study 
sponsor (Merck). 
G2: Patients received a referral to their usual primary care physician and were told 
they would be contacted by the PCP for follow-up. All subsequent evaluation and 
treatment were performed by the PCP, and no further contact with the patient was 
initiated by the osteoporosis clinic until the end of the study. 

Osteoporosis medication 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Wakefield et al., 
201160 
NA 

G1: High intensity 
nurse- managed home 
telehealth intervention  
G2: Low intensity 
nurse- managed home 
telehealth intervention  
G3: Usual care 

G1: using the home telehealth device, pts entered BP and BG and responded to 
standardized questions. Pts then received appropriate automated responses 
depending on how they answered the device prompt. Pt data downloaded and 
made available for the nurse to review who determined whether the subject needed 
additional health information, increased monitoring, compliance strategies, problem 
resolution facilitation, or contact with the subject’s physician. Study team developed 
algorithm based guidelines programmed into device. Schedule established for each 
prompt set so that subjects received both standard prompts each day and a 
rotation of questions and educational content. 
G2: Same as G1 excpet responded to a smaller subset of questions; did not use 
branching algorithm, rather used yes/no or multiple choice responses. 
G3: scheduled follow-up appointments w/ the primary care clinic in usual manner; 
had access to their nurse care manager 

NR 

Weinberger et al., 
200261 
NA 

G1: Pharmaceutical 
Care Program 
G2: Peak Flow 
Monitoring Control 
Group 
G3: Usual Care Control 
Group 

G1: Broadly included Pharmacist training (interpretation of patient-specific data, 
technique to measure peak flow, instructions on counseling), availability of patient 
specific data via computer (patient background, contact info, peak flow rates, 
ED/hospital visits, medication/med possession ratio), written patient education 
materials for handouts to patients, resource guide for pharmacists, and 
implementation of "pragmatic strategies" to encourage pharmacists to implement 
program.  
G2: Pharmacist training in reactive airway disease, diabetes, HTN; patient given 
peak flow meter, trained on its use, and monthly calls to elicit peak flows; data not 
provided to pharmacists 
G3: Same pharmacist training in G2, patient not given peak flow meter 

Meds for reactive airway 
disease (i.e. COPD or 
asthma) 

Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

G1: Decision Aid 
G2: Control 
 
G1 (Statin Choice 
before visit): 26 
G2 (Statin Choice 
during visit): 26 
G3 (Control before 
visit): 23 
G4: (Control during 
visit): 23 

G1: The one-page Statin Choice decision aid which included the patient's name, 
cardiovascular risk factors, and 1 of 3 levels of baseline 10-year cardiovascular risk 
(risk levels specified in article). It also showed the absolute risk reduction 
associated with taking statins and the potential disadvantages. Patients were 
prompted to express their readiness to take statins, discuss the issues with their 
primary care clinician or another important person, or delay the decision until 
another time. In addition, a multiple-page pamphlet was included that provided 
detail with visual links to the tailored one-page version, facilitating patient review of 
the material after the visit. 
G2: A Mayo Clinic standard educational pamphlet which defined lipid disorders and 
provided dietary guidelines for control of cholesterol, along with general statements 
encouraging exercise and smoking cessation. 

Statins 
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Table D1. Description of intervention and comparison groups (continued) 
Author, Year 
Trial name  Groups  Interventions and Comparators 

Medication Name(s)/ 
Class(es)/Indication(s) 

Williams et al., 
201064 
NA 

G1: Patients in 
practices where MDs 
were instructed how to 
access and interpret 
electronic adherence 
data 
G2: Patients in usual 
care, included 
education 

G1: Physicians receive electronic adherence data and speci fic instructions on how 
to interpret that data 
G2: Both groups received an audio compact disc, digital video disc, and booklet (all 
had same content) on the most recent national asthma guidelines and methods for 
discussing medication nonadherence with their patients; material emphasized a 
non-confrontational approach to discussing adherence and included ways to 
identify barriers to taking medication, tips to help patients remember to take their 
medication, and methods to promote patient self-efficacy. 

ICS  

Wilson et al., 
201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that 
there is online 
supplemental 
material for 
methods and 
timeline 

G1: Shared decision 
making 
G2: Clinical decision 
making 
G3: Usual care 

G1: SDM: At study visits, care managers provide information and share decision-
making responsibility with patients; treatment decisions negotiated by incorporating 
patient preferences and goals. Barriers to adherence addressed using motivational 
techniques. Progress was assessed at subsequent study visits and in three brief 
phone calls; medications adjusted as necessary. For care managers who are not 
licensed to prescribe, physicians reviewed and wrote prescriptions. Study care 
managers document each patient encounter in medical charts where it is available 
to patient's physician. 
G2: CDM – Identical to SDM in process except study care managers only 
recommend new treatment regimens based on guidelines, without identifying 
patient goals/preferences or negotiating treatments/decisions. 
G3: Usual Care: stepped care approach to medications with the aim of long-term 
asthma control.  

Asthma medications 

Wolever et al., 
201066 
NA 

G1: 6 months 
integrative health 
coaching G2: Usual 
care 

G1: 6 months of integrative health coaching, a personalized intervention that 
assists people in identifying their own values and vision of health, followed by a 
follow-up visit 
G2: Those randomized to the control group received no materials or 
correspondence during the 6-month period 

Oral diabetes medication 

Zhang et al., 201067 
NA 

G1: Medicare Part D 
prescription drug 
coverage 
G2: Medicare Part D 
prescription drug 
coverage 
G3: Medicare Part D 
prescription drug 
coverage 
G4: Remained on 
retiree health benefit 
coverage 

G1: No drug coverage prior to Medicare Part D 
G2: Some drug coverage prior to Medicare Part D with a $150 quarterly cap on 
plan payment 
G3: Some drug coverage prior to Medicare Part D with a $350 quarterly cap on 
plan payment 
G4: Comparison group, which was covered by retiree health benefits had no 
deductible, paid copayments of $10 - $20 per monthly prescription 

Hyperlipidemia, diabetes, 
and hypertension 
medications 

 



 

D-20 

Table D2. Study characteristics, part 1 
Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Bender et al., 20101 
NA 

NR Overall N: 50 
G1: 25 
G2: 25 

NR Overall N: 50 
G1: 25 
G2: 25 

RCT: parallel, not 
clustered 

Berg et al., 19972 
NA 

Overall N: 87 
G1: NR 
G2: NR 

Overall N: 55 
G1: 31 
G2: 24 

Overall N: 54 
G1: NR 
G2: NR 

Overall N: 55 
G1: 31 
G2: 24 

Non-clustered RTC with 
block randomization by 
asthma severity 

Berger et al., 20053 
NA 

Overall N: NR 
G1:  
G2:  

Overall N: 435  
G1: 212 
G2: 212 
 
(the article does not 
account for the 
discrepancy in these 
numbers) 

Overall N: 367 
G1: 172 
G2: 195 

Overall N: 367 
G1: 172 
G2: 195 

RCT: parallel, not 
clustered 

Bogner et al., 20084 
NA 

Overall N: 109 
prescreened 
as potentially 
eligible - 73 
provided 
consent for 
screening 
G1: NR 
G2: NR 

Overall N: 64 
G1: 32 
G2: 32  

Overall N: 64 
G1: 32 
G2: 32  

Overall N: 64 
G1: 32 
G2: 32  

RCT: parallel, not 
clustered 

Bogner et al., 20105 
NA 

Overall N: 58 
G1: 29 
G2: 29 

Overall N: 58 
G1: 29 
G2: 29 

Overall N: 58 
G1: 29 
G2: 29 

Overall N: 58 
G1: 29 
G2: 29 

RCT: parallel, not 
clustered 

Bosworth et al., 
20056 
V-STITCH 

Overall N: 816 
G1: NR 
G2: NR 

Overall N: 588 
G1: 294 
G2: 294 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

RCT: parallel, not 
clustered 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Overall N: NR, 
unclear from 
text 
G1: NR 
G2: NR 

Overall N: 636 
G1: 319 
G2: 317 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

RCT: parallel, not 
clustered 

Capoccia et al., 
20049 
NA 

Overall N: 89 
G1:  
G2:  

Overall N: 74 
G1: 41 
G2: 33 

Overall N: 69 
G1: 37 
G2: 30 

Overall N: 74 
G1: 41 
G2: 33 

RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Carter et al., 200910 
NA 

Overall N: 
1242 
G1: 568 
G2: 674 

Overall N: 402 
G1: 192 
G2: 210 

Overall N: 332 
G1: 158 
G2: 174 

Overall N: 402 
G1: 192 
G2: 210 

RCT: cluster-randomized 

Chernew et al., 
200811 
NA 

Number of 
members in 
health plan 
Overall N 
(2004):  
G1: 35,807 
G2: 74,345 
Overall N 
(2005):  
G1: 37,867 
G2: 70,259 

NA NR For diabetes medications: 
 
2004 (Pre): 
G1: 919 to 1,245 
G2: 3,596 to 4,185 
 
2005 (Post): 
G1:1,056 to 1,306 
G2: 3,535 to 4,072 
 
Unit of observation in 
analyses was patient-
quarter, yielding eight 
observations per patient 

Before-after study 

Choudhry et al., 
201012 
NA 

Overall N: 
52,631 
G1: 2051 
G2: 779 
G3: 38,174 
G4: 11,627 

Overall N: NA 
G1: NA 
G2: NA 

Overall N: 52,631 
G1: 2051 
G2: 779 
G3: 38,174 
G4: 11,627 

Overall N: 52,631 
G1: 2051 
G2: 779 
G3: 38,174 
G4: 11,627 

Other  

Choudhry et al., 
201113 
MI FREEE 

Overall N: 
6768 
G1:  
G2: 

Overall N: 5855 
G1: 2845 
G2: 3010 

Overall N: 5571 
G1: 2712 
G2: 2859 

Overall N: 5571 
G1: 2712 
G2: 2859 

RCT: cluster-randomized 

Friedman et al., 
199614 
NA 

Overall N: 964 
G1: NR 
G2: NR 

Overall N: 299 
G1: NR 
G2: NR 

Overall N: 267 
G1: 133 
G2: 134 

Overall N: 267 
G1: 133 
G2: 134 

RCT: parallel, not 
clustered 

Fulmer et al., 
199915 
NA 

Overall N: 600 
G1:  
G2:  

Overall N: 60 
G1: NR 
G2: NR 
G3: NR 

Overall N: 50 
G1: 17 
G2: 15 
G3: 18 

Overall N: 50 
G1: 17 
G2: 15 
G3: 18 

RCT: parallel, not 
clustered 

Grant et al., 200316 
NA 

Overall N: 462 
G1: 118 
G2: 114 G3: 
230 

Overall N: 462 
G1: 118 
G2: 114 G3: 230 

Overall N: 120 
G1: 62 
G2: 58 

Overall N: 120 
G1: 62 
G2: 58 

RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 13,100 
G1: 10,335 
G2: 2,765 

Overall N: 4548 
G1: 3635 
G2: 913 

Overall N: 4548 
G1: 3635 
G2: 913 

RCT: parallel, not 
clustered 

Hoffman et al., 
200318 
NA 

NR Overall :  
Patients: 9564 
Providers: 7021 
G1:  
Patients: 4899  
Providers: 3474 
G2:  
Patients: 4665 
Providers: 3547 

Overall N:  
G1:  
G2:  

Overall N:  
G1:  
G2:  

RCT: cluster-randomized 

Hunt et al., 200819 
NA 

Overall N: 
2,901 
G1: NR 
G2: NR 

Overall N: 463 
G1: 230 
G2: 233 

Overall N: 272 
G1: 142 
G2: 130 

Overall N: 272 
G1: 142 
G2: 130 

RCT: parallel, not 
clustered 

Janson et al., 
200320 
NA 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 68 
G1: NR 
G2: NR 

Overall N: 62 
G1: NR 
G2: NR 

Overall N: 65 
G1: 33 
G2: 32 

RCT: parallel, not 
clustered 

Janson et al., 
200921 
NA 

Overall N: 95 
G1: NA 
G2: NA 

Overall N: 84 
G1: 45 
G2: 39 

NR Overall N:  
G1: 45 
G2: 39 

RCT: parallel, not 
clustered 

Johnson et al., 
200623 
NR 

Overall N: 
1227 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 1017 
G1: 500 
G2: 517 

RCT: parallel, not 
clustered 

Johnson et al., 
200622 
NR 

Overall N: 
1038 
G1: NR 
G2: NR 

Overall N: 404 
G1: 202 
G2: 202 

Overall N: 262 
G1: 114 
G2: 148 

Overall N: 404 
G1: 202 
G2: 202 

RCT: parallel, not 
clustered 

Katon et al., 199524 
NA 

Overall N: 242 
G1:  
G2:  

Overall N: 217 
Major depression 
group N: 91 
G1: 49 
G2: 42 
Minor depression 
group N: 126 
G1: 59 
G2: 67 

Overall N: 177 
G1: NR 
G2: NR 

Overall N: 177 
G1: NR 
G2: NR 

RCT: cluster-randomized 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Katon et al., 199625 
NA 

Overall N: 183 Overall N: 153 
G1: 77 
G2: 76 
Major depression: 65 
Minor depression: 88 

Overall N: 113 
G1: 60 
G2: 53 

N analyzed NR, but stated to 
include "all intervention 
patients" for adherence 
outcomes, unclear for other 
outcomes 

RCT: cluster-randomized 

Katon et al., 200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Overall N: 480 Overall N: 386 
G1: 194 
G2: 192 

Overall N: 315 
G1: 170 
G2: 145 

Overall N: 315 
G1: 170 
G2: 145 

RCT: parallel, not 
clustered 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Overall N: 341 Overall N: 228 
G1: 114 
G2: 114 

6 m:Overall N: 167 
G1: 87 
G2: 80 
28 m: Overall N: 171 
G1: NR 
G2: NR 

6 m:Overall N: 228 
G1: 114 
G2: 114 
28 m:Overall N: 187 
G1: 95 
G2: 92 

RCT: parallel, not 
clustered 

Lee et al., 200631 
FAME 

Overall N: 208 
G1: NR 
G2: NR 

Overall N: 159 
G1: 83 
G2: 76 

Overall N: 146 
G1: 77 
G2: 69 

Overall N: 159 
G1: 83 
G2: 76 

RCT: parallel, not 
clustered 

Lin et al., 200632 
NA 

Overall N: 375 
G1: NA 
G2: NA 

Overall N: 329 
G1: 164 
G2: 165 

Overall N: NR Overall N: 329 
G1: 164 
G2: 165 

RCT: parallel, not 
clustered 



 

D-24 

Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Maciejewski et al., 
20103315257 
NA 

Overall N: NR 
G1: NR 
G2: NR 

Enrollees 
Overall N: 1385391 
G1: 747300 
G2: 638091 
All employers 
Overall N: 32259 
G1: 32083 
G2: 176 
Underwritten 
employers 
Overall N: 32032 
G1: 32032 
G2: 0 
Self-insured 
employers 
Overall N: 227 
G1: 51 
G2: 176 

Overall N: NR 
G1: NR 
G2: NR 

Enrollees 
Overall N: 1385391 
G1: 747300 
G2: 638091 
Diuretics 
Overall N: NR 
G1: 15605 
G2: 9137 
ACE Inhibitors 
Overall N: NR 
G1: 14250 
G2: 7668 
Statins 
Overall N: NR 
G1: 18346 
G2: 10162 
Beta Blockers 
Overall N: NR 
G1: 11137 
G2: 6343 
Calcium Channel Blockers 
Overall N: NR 
G1: 7191 
G2: 4099 
Metformin 
Overall N: NR 
G1: 5077 
G2: 2826 
ARBs  
Overall N: NR 
G1: 7445 
G2: 4514 
Cholesterol Absorption 
Inhibitors 
Overall N: NR 
G1: 4019 
G2: 2291 

Retrospective quasi-
experimental 
 

Mann et al., 201034 
The Statin Choice 

NR Overall N: 150 
G1: 80  
G2: 70 

NR NR RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Montori et al., 
201135 
NA 

Overall N: 102 
G1: NA 
G2: NA 

Overall N: 100 
G1: 52 
G2: 48 

Overall N: 93 
G1: 47 
G2: 46 

Overall N: 100 
G1: 52 
G2: 48 

RCT: parallel, not 
clustered 

Murray et al., 
200736 
NA 

Overall N: 
1512 G1: NR 
G2: NR 

Overall N: 314 
G1: 122 
G2: 192 

Overall N: 270 
G1: 106 
G2: 164 

Overall N: 314 
G1: 122 
G2: 192 

Randomized clinical trial 

Nietert et al., 
200937 
NA 

Overall N: 
3048 
G1: NR 
G2: NR 
G3: NR 

Overall N: 3048 
G1: 1018 
G2: 1016 
G3: 1014 

Overall N: 2590 
G1: 869 
G2: 863 
G3: 858 

Overall N: 3048 
G1: 1018 
G2: 1016 
G3: 1014 

RCT: parallel, not 
clustered 

Okeke et al., 200938 
NA 

Overall N: 66 
G1:  
G2:  

Overall N: 66 
G1: 35 
G2: 31 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 66 
G1: 35 
G2: 31 
 
*4 excluded from 
multivariate analysis (1 from 
G1 and 2 from G2) due to 
missing value in education 
(N=2), Asian race (N=1), 
and use of travoprost 
without using dosing aid 
(N=1) 

RCT: parallel, not 
clustered 

Pearce et al., 
200839 
Cardiovascular Risk 
Education and 
Social Support 
(CaRESS) Trial 

Overall N: 233 
G1: NR 
G2: NR 
G3: NR 

Overall N: 199 
G1: 50 
G2: 58 
G3: 91 

Overall N: 153 
G1 + G2: 81 
G3: 72 

Overall N: 199 
G1: 50 
G2: 58 
G3: 91 

RCT: cluster-randomized 

Powell et al., 
199540 
NA 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 4246 
G1: 1993 
G2: 2253 

Overall N: 4246 
G1: 1993 
G2: 2253 

Overall N: 4246 
G1: 1993 
G2: 2253 

RCT: cluster-randomized 

Powers et al., 
201168 

Overall N: 278 
G1: NR 
G2: NR 

Overall N: 89 
G1: 44 
G2: 45 

Overall N: 89 
G1: 44 
G2: 45 

Overall N: 89 
G1: 44 
G2: 45 

RCT: parallel, not 
clustered 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Overall N: 448 
G1: NA 
G2: NA 

Overall N: 276 
G1: 138 
G2: 138 

Overall N: 225 
G1: 105 
G2: 110 

Overall N: 249 
G1: 123 
G2: 126 

RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Rich et al., 199642 
NA 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 156 
G1:80  
G2: 76 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 156 
G1:80  
G2: 76 

RCT: parallel, not 
clustered 

Rickles et al., 
200543 
NA 

Overall N: 63 
G1:  
G2:  

Overall N: 63 
G1: 31 
G2: 32 

Overall N: G1: 28 
G2:32 

Overall N: 
G1: 28 
G2: 32 

RCT: parallel, not 
clustered 

Ross et al., 200444 
NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 107 
G1: 54 
G2: 53 

Overall N: 81  
G1: 38 
G2: 43 

Overall N: NR 
G1: NR 
G2: NR 

RCT: parallel, not 
clustered 

Rudd et al., 200445 
NA 

Overall N: 837 
G1: NR 
G2: NR 

Overall N: 150 
G1: 74 
G2: 76 

Overall N: 137 
G1: 69 
G2: 68 

Overall N: 150 
G1: 74 
G2: 76 

RCT: parallel, not 
clustered 

Rudd et al., 200946 
NA 

Overall N: 408 
G1:  
G2:  

Overall N: 127 
G1: 64 (51 
Individualized Care, 
13 Plain English) 
G2: 63 

Overall N: 105 
G1: 48 
G2: 57 

Overall N: 127 
G1: 64 
G2: 63 

Other  

Schaffer et al., 
200447 
NA 

Overall N: NR 
G1: NR 
G2: NR 
G3: NR 
G4:NR 

Overall N: 46 
G1: NR 
G2: NR 
G3: NR 
G4:NR 

Overall N: 44 
G1: NR 
G2: NR 

Overall N: 46  
G1: 11 
G2: 10 
G3:12 
G4:13 

RCT: parallel, not 
clustered 

Schectman et al., 
199448 
NA 

Overall N: NR 
Niacin 
G1: 102 
BAS 
G2: 62 

Niacin 
Overall N: 102 
G1: 52 
G2: 50 
 
BAS 
Overall N: 62 
G1: 31 
G2: 31 

Niacin 
Overall N: 102 
G1: 52 
G2: 50 
 
BAS 
Overall N: 60 
G1: 29 
G2: 31 

Niacin 
Overall N: 80 
G1: 40 
G2: 40 
 
BAS 
Overall N: 40 
G1: 18 
G2: 22 

RCT: parallel, not 
clustered 

Schneider et al., 
200849 
NA 

Overall N: 112 
G1: NR 
G2: NR 

Overall N: 93 
G1: NR 
G2: NR 

Overall N: 85 
G1: 47 
G2: 38 

Overall N: 85 
G1: 47 
G2: 38 

RCT: parallel, not 
clustered 

Schnipper et al., 
200650 
NA 

Overall N: 291 
G1:  
G2:  

Overall N: 178 
G1: 92 
G2: 84 

Overall N: 152 
G1: 79 
G2: 73 

Overall N: 152 
G1: 79 
G2: 73 

RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Simon et al., 200651 
NA 

Overall N: 217 
G1: NR 
G2: NR 

Overall N: 207 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: G1: symptom 
analysis: 
94 
utilization analysis: 98 
G2: symptom analysis: 94 
utilization analysis: 97 

RCT: parallel, not 
clustered 

Sledge et al., 
200652 
NA 

Overall N: 238 
G1:  
G2:  

Overall N: 96 
G1: 47 
G2: 49 

Overall N: 75 
G1: 36 
G2: 39 

Overall N: 75 
G1: 36 
G2: 39 

RCT: parallel, not 
clustered 

Smith et al., 200853 
NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 907 
G1: 458 
G2: 449 

Overall N: 836 
G1: 426 
G2: 410 

Overall N: 836 
G1: 426 
G2: 410 

RCT: cluster-randomized 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N:  
HTN:133 COPD:98 
G1 (HTN): 63 
G2 (HTN): 70 
G1 (COPD): 43 
G2 (COPD): 55 

Overall N:  
HTN: 133 
COPD: 98 
G1 (HTN): 63 
G2 (HTN):70 
G1 (COPD): 43 
G2 (COPD): 55 

RCT: parallel, not 
clustered 

Stacy et al., 200956 
NA 

Overall N: 
5174 
G1:  
G2:  

Overall N: 578 
G1: 298 
G2: 280 

Overall N: 497 
G1: 253 
G2: 244 

Overall N: 497 
G1: 253 
G2: 244 

RCT: parallel, not 
clustered 

Taylor et al., 200357 
NA 

Overall N: NR 
G1:  
G2:  

Overall N: 81 
G1: NR 
G2: NR 

Overall N: 69 
G1: 33 
G2: 36 

Overall N: 69 
G1: 33 
G2: 36 

RCT: parallel, not 
clustered 

Vivian et al., 200258 
NA 

Overall N: 56 
G1: NA 
G2: NA 

Overall N: 56  
G1: 27 
G2: 29 

Overall N: 53 
G1: 26 
G2: 27 

Overall N: 53 
G1: 26 
G2: 27 

RCT: parallel, not 
clustered 

Waalen et al., 
200959 
NA 

Overall N: 442 
G1:  
G2:  

Overall N: 235 
G1: 125 
G2: 110 

Overall N: 211 
G1: 109 
G2: 102 

Overall N: 211 
G1: 109 
G2: 102 

RCT: parallel, not 
clustered 

Wakefield et al., 
201160 

Overall N: 304 
G1: NR 
G2: NR 
G3:NR 

Overall N: 302 
G1: 93 
G2: 102 
G3: 107 

Overall N: 246 
G1: 73 
G2: 79 
G3: 94 

Overall N: NR 
G1: NR 
G2: NR 
G3:NR 

RCT: parallel, not 
clustered 
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Author, Year 
Trial Name N Eligible N Randomized N Completers N Analyzed Study Design 
Weinberger et al., 
200261 
NA 

Overall N: 
14195 
G1: NR 
G2: NR 
G3:N 
Religible for 
initial criteria 

Overall N: 1113  
G1: 446 
G2: 363 
G3: 303 

Overall N: 898 
G1: 356 
G2: 296 
G3: 246 

Overall N: 898 
G1: 356 
G2: 296 
G3: 246 

RCT: cluster-randomized 

Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Overall N: 124 
G1: NA 
G2: NA 

Overall N: 98 
G1: 52 
G2: 46 

Overall N: 97 
G1: 51 
G2: 46 

Overall N: 97 
G1: 51 
G2: 46 

RCT: cluster-randomized 

Williams et al., 
201064 
NA 

Overall N: 207 
MDs (34 
practices) 
G1: NA 
G2: NA 

Overall N: 34 
practices (207 
providers); 
G1: 17 practices (88 
providers; 1335 
patients) 
G2: 17 practices (105 
providers; 1363 
patients) 

Overall N: 34 practices 
(206 providers) 
G1: 17 practices (87 
providers; 1040 patients);  
G2: 17 practices (105 
providers; 1034 patients) 

Overall N:  
G1:  
G2:  

RCT: cluster-randomized 

Wilson et al., 
201065 
Better Outcomes of 
Asthma Treatment 
(BOAT)  

Overall N: 
1070 
G1:  
G2:  

Overall N: 612 
G1: 204 
G2: 204 
G3: 204 

Overall N: 551 
G1: 182 
G2: 180 
G3: 189 

Varies by outcome RCT: parallel, not 
clustered 
 

Wolever et al., 
201066 
NA 

Overall N: 64 
G1: NR 
G2: NR 

Overall N: 56 
G1: 30 
G2: 26 

Overall N: 47 
G1: 25 
G2: 22 

Overall N: 49 
G1: 27 
G2: 22 

RCT: parallel, not 
clustered 

Zhang et al., 201067 
NA 

Overall N: 
20,889 
G1,G2,G3: 
Total of 14,965 
G4: 5,924 

NA NA Overall N: 20,889 
G1, G2, G3: Total of 14,965 
G4: 5924 

Before-after study 
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Table D3. Study characteristics, part 2 
Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Bender et al., 
20101 
NA 

Patient National Jewish Health in 
Denver, CO  

tertiary care center 2.3 Pharma 

Berg et al., 
19972 
NA 

Patient NR; rural community 1.61 Glaxo and NINR (gov't - 
national institute of 
nursing) 

Berger et al., 
20053 
NA 

Patient US network of patients with MS 
contacted by Biogen 

3 Pharma 

Bogner et al., 
20084 
NA 

Patient West Philadelphia with 12 
family physicians 

community-based primary 
care practice  

1.38 Multiple  

Bogner et al., 
20105 
NA 

Patient Philadelphia Community-based primary 
care clinic 

2.76 Multiple  

Bosworth et al., 
20056 
V-STITCH 

Patient Durham, NC outpatient VA primary care 
clinic 

24 months for entire 
study, this paper 
reports 6 month 
outcomes 

Gov’t 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Patient North Carolina primary care clinic 24 months planned, 
this paper reported 6 
month outcomes 

Multiple  

Capoccia et al., 
20049 
NA 

Patient The University of 
Washington Family 
Medical Center 
(UWFMC) 

 primary care clinic in 12  Foundation or non-profit 

Carter et al., 
200910 
NA 

Practice (e.g., clinic, 
residential care 
facility) 

Iowa: Davenport, Des 
Moines, Mason City, 
Sioux City, & Waterloo 

6 community-based family 
medicine residency 
programs 

6 Gov’t 

Chernew et al., 
200811 
NA 

Other  NR Administrative data 24 Pharma 

Choudhry et 
al., 201012 
NA 

Other  NR.  Intervention implemented 
by a pharmacy benefits 
management company 

24 Foundation or non-profit 
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Choudhry et 
al., 201113 
MI FREEE 

Randomized at level 
of insurance plan 

USA--members of Aetna 
insurance plan 

Insurance Plan Median duration of 
follow up = 13.1 
months 

Multiple 

Friedman et 
al., 199614 
NA 

Patient Boston, MA Screening occurred at 
community sites such as 
senior centers; intervention 
and baseline and 6-month 
assessments occurred at 
patients' homes 

6 Gov’t 

Fulmer et al., 
199915 
NA 

Patient Manhattan in New York 
City, NY 

Recruitment from large 
urban home health care 
agency and a large urban 
ambulatory care clinic; 
interventions delivered via 
phone and data collection 
in participants' homes 

2.3 Multiple  

Grant et al., 
200316 
NA 

Patient a predominantly working 
class community 
approximately 10 miles 
north of Boston 

academically-affiliated 
community health center 

3  Multiple  

Guthrie et al., 
200117 
First 
Myocardial 
Infarction (MI) 
Risk Reduction 
Program 

Patient NR primary care clinic 6  Pharma 

Hoffman et al., 
200318 
NA 

Other  Florida, IPA-model HMO Pharmacies 6  Multiple  

Hunt et al., 
200819 
NA 

Patient Oregon Primary care 12 Pharma 

Janson et al., 
200320 
NA 

patient NR clinical laboratory 1.61 Gov’t 

Janson et al., 
200921 
NA 

Patient  San Francisco Bay Area  Recruited from private and 
public 
community clinics in the 
San Francisco Bay Area - 
setting of face-to-face 
settings not described 

5.52 (included 4-week 
run-in period; 4-week 
intervention period, 
and 14 weeks of 
observation) 

Other  
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Johnson et al., 
200623 
NR 

Patient New England HMO recruitment; Mail-
based intervention 

18  Gov’t 

Johnson et al., 
200622 
NR 

Patient Rhode Island NR 18  Gov’t 

Katon et al., 
199524 
NA 

patient Washington State primary care clinic 7 Gov’t 

Katon et al., 
199625 
NA 

Patient Seattle, WA large primary care clinic 7 Gov’t 

Katon et al., 
200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Patient Washington State 4 large primary care clinics 
in a group-model HMO 

12  Gov’t 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Patient large group-model HMO in 
Washington State 

primary clinics 28  Gov’t 

Lee et al., 
200631 
FAME 

Patient Washington DC university-affiliated, tertiary 
care US military medical 
center 

14  
-Run-in x 2 months 
- Phase 1 
observational months 
3-8 
- RCT months 9-14 

Professional organization 

Lin et al., 
200632 
NA 

Patient State of Washington 9 primary care clinics of 
Group Health Cooperative 
(GHC) 

12 Gov’t 

Maciejewski et 
al., 20103315257 
NA 

NA 
 

Several states, mostly 
North Carolina (NC) 

N/A 24 Foundation, Gov’t, Other 
(Insurer) 
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Mann et al., 
201034 
The Statin 
Choice 

Patient NR urban primary care practice 
serving primarily minority 
population 

6  Unspecified 

Montori et al., 
201135 
NA 

Patient Rochester, MN General medicine and 
primary care practices 

6 Foundation or non-profit 

Murray et al., 
200736 
NA 

Patient Indianapolis, Indiana Pharmacies 12 Gov’t 

Nietert et al., 
200937 
NA 

Patient South Carolina 9 pharmacies within a 
medium-sized grocery 
store chain 

Unclear Gov’t 

Okeke et al., 
200938 
NA 

Patient Pennsylvania, PA and 
Baltimore, MD 

Two eye clinics Observational cohort: 
3 
RCT: 3 

Multiple  

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Practice (e.g., clinic, 
residential care 
facility) 

Kentucky 18 primary care practices in 
the Kentucky Ambulatory 
Network practice-based 
research network 

2.76 in first 15 practice 
sites, 2.07 in last 3 
sites 

Gov’t 

Powell et al., 
199540 
NA 

Patient Midwestern United States Homes 9 Multiple  

Powers et al., 
201168 

Patient Durham, NC primary care clinic 3 Gov’t 

Pyne et al., 
201141 
HIV Translating 
Initiatives for 
Depression 
Into Effective 
Solutions 
(HITIDES) 

Patient Little Rock, Arkansas VA HIV clinics 12  Gov’t 

Rich et al., 
199642 
NA 

Patient NR university teaching hospital 1  Gov’t 

Rickles et al., 
200543 
NA 

Patient Wisconsin recruitment from 
pharmacies 

6  Gov’t 
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Ross et al., 
200444 
NR 

Patient Denver, CO specialty clinic for heart 
failure 

12  Foundation or non-profit 

Rudd et al., 
200445 
NA 

Patient California primary care clinic 6  Other  

Rudd et al., 
200946 
NA 

Patient NR Arthritis center in urban 
teaching hospital 

12 Gov’t 

Schaffer et al., 
200447 
NA 

Patient not specifically reported; 
possibly Florida 

NR 6  Academic 

Schectman et 
al., 199448 
NA 

Patient Milwaukee, WI VA medical center 6;, only 2-month 
results reported 

Multiple  

Schneider et 
al., 200849 
NA 

Patient Columbus, OH and 
Tucson, AZ 

Ambulatory care clinics 12 Gov’t 

Schnipper et 
al., 200650 
NA 

patient Boston, MA Hospital 1 Multiple  

Simon et al., 
200651 
NA 

Patient Washington and Northern 
Idaho 

members of Group Health 
cooperative - contacted if 
prescribed psychological 
medication from a 
psychiatrist 

6  Multiple  

Sledge et al., 
200652 
NA 

Patient Northeastern US Primary care center of an 
urban, academically 
affiliated hospital 

12 Multiple  

Smith et al., 
200853 
NR 

Practice (e.g., clinic, 
residential care 
facility) 

Boston, MA 
Atlanta, GA 
Portland, OR 
Minneapolis, MN 

primary care clinic 2  Gov’t 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Patient 10 Veterans Affairs 
Medical Centers and 1 
University hospital 

Pharmacies 6  Pharma 
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Stacy et al., 
200956 
NA 

Patient NR managed care HMO or 
PPO members 

6  Other  

Taylor et al., 
200357 
NA 

patient Aliceville, AL and Gordo, 
AL 

Community-based 
physician offices 

12 Unspecified 

Vivian et al., 
200258 
NA 

Patient Philadelphia Pharmacy-based at VAMC 6  Foundation or non-profit 

Waalen et al., 
200959 
NA 

Patient San Diego, CA Kaiser Permanente 
Department of Preventive 
Medicine 

12 Pharma 

Wakefield et 
al., 201160 

Patient Iowa City, Iowa VA primary care clinic 12  Gov’t 

Weinberger et 
al., 200261 
NA 

Pharmacy Indianapolis, IN pharmacy 12  Gov’t 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Other  Minnesota Metabolic clinic at the Mayo 
Clinic 

3 Multiple  

Williams et al., 
201064 
NA 

Practice (e.g., clinic, 
residential care 
facility) 

Southeast Michigan 
including Detroit 

primary care clinics 12  Gov’t 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

Patient Oakland/Richmond CA, 
San Francisco CA, 
Portland Oregon, and 
Honolulu, Hawaii;  

Kaiser Permanente 
"medical centers" 

36 (measures were 
obtained 12 months 
prior to intervention 
and 24 months post-
intervention) 

Gov’t 

Wolever et al., 
201066 
NA 

Patient North Carolina Duke University School of 
Medicine 

6 Pharma 
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Author, Year 
Trial Name 

Level of 
Randomization Setting: Geography  Healthcare Setting  

Study Duration 
(Months)  Funding Source 

Zhang et al., 
201067 
NA 

Other  Pennsylvania Administrative data from 
enrollees in Medicare 
Advantage products offered 
by a large insurer 

48 Multiple  
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Table D4. Intervention’s disease focus, goal, and theoretical model 

Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Bender et al., 20101 
NA 

Asthma NA to improve adherence to controller 
medications among adults with asthma 

Patient Other  

Berg et al., 19972 
NA 

asthma NA use a nurse-administered asthma self-
management program to improve 
compliance, asthma symptoms, and 
airway obstruction among patients in a 
rural setting 

Patient Self-efficacy theory 

Berger et al., 20053 
NA 

Multiple 
sclerosis 

  Decrease discontinuation of Avonex Patient Transtheoretical Model 
of Change (stages of 
change) 

Bogner et al., 20084 
NA 

Depression Hypertension (1) fewer depressive symptoms, (2) lower 
systolic BP and diastolic BP, (3) a greater 
proportion  
with 80% or greater adherence to an 
antidepressant medication, and (4) a 
greater proportion with 80% or greater 
adherence to an antihypertensive 
medication 

Patient Other  

Bogner et al., 20105 
NA 

Multiple 
chronic 
conditions 

Diabetes and 
depression 

Adherence Goals: To increase the 
proportions of participants with >80% 
adherence to an oral hypoglycemic agent 
and >80% adherence to an 
antidepressant at 6 weeks, compared to 
usual care 
Clinical Goals: To increase the proportion 
of participants with lower amounts of 
glycosylated hemoglobin in their blood 
and fewer depressive symptoms, 
compared to usual care 

Patient Other  

Bosworth et al., 
20056 
V-STITCH 

Hypertensio
n 

NA To promote adherence with medication 
and improve health behaviors 

patient Prospect Theory 
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Hypertensio
n 

NR To promote medication adherence and 
improve hypertension-related health 
behaviors 

patient Transtheoretical Model 
of Change (stages of 
change) 

Capoccia et al., 
20049 
na 

Depression NA Improving quality of care and out- 
comes to patients diagnosed with a 
new episode of depression. 

patient Other  

Carter et al., 200910 
NA 

Hypertensio
n 

NA To achieve better guideline adherence, 
lower mean BP, higher rates of BP 
control, and higher rates of medication 
adherence to antihypertensives 

Patient, 
pharmacists, MDs 

  

Chernew et al., 
200811 
NA 

Multiple 
chronic 
conditions 

Diabetes, 
hyperlipidemia, 
hypertension 

Improve medication adherence Patient Other  

Choudhry et al., 
201012 
NA 

Multiple 
chronic 
conditions 

Diabetes, 
hypercholesterole
mia, coronary 
artery disease, 
congestive heart 
failure, 
hypertension  

To improve medication adherence to 
statins & clopidogrel among company 
employees & beneficiaries with diabetes 
or vascular disease by eliminating 
copayments for statins and lowering 
copayments for all employees & 
beneficiaries prescribed clopidogrel 

Patient & policy Other  

Choudhry et al., 
201113 
MI FREEE 

Myocardial 
Infarction 

 NA Increase adherence to medications and 
improve outcomes after myocardial 
infarction 

Policy None 

Friedman et al., 
199614 
NA 

Hypertensio
n 

heart disease, 
stroke, diabetes, 
and other (see 
baseline 
characteristics) 

monitoring BP and treatment and 
counseling patients to be adherent 

patient Other  

Fulmer et al., 
199915 
NA 

Congestive 
Heart Failure 

  Increase the proportion of prescribed 
cardiac medications taken by these 
patients 

patient Other  

Grant et al., 200316 
NA 

Diabetes NS 1. Increase medication adherence rates 
by identifying and reducing barriers; 2. 
identify and reduce discrepancies 
between patient-reported and physician-
documented medication regimens 

patient and 
physician 

Other  
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

Elevated 
cholesterol 

at increased risk 
for first MI 

To examine adherence to medication 
regimens and to recommendations to 
modify lifestyle risk factors in patients at 
risk for a first MI 

patient Other  

Hoffman et al., 
200318 
NA 

Depression NA To increase antidepressant medication 
adherence 

Patient Other  

Hunt et al., 200819 
NA 

Hypertensio
n 

See baseline 
characteristics 

Goal of the study: assess the impact of 
physician-pharmacist team-base care on 
BP control, quality of life, and patient 
satisfaction in patients cared for by all 
physicians practicing in multiple 
community-based clinics. 

Patient Other  

Janson et al., 
200921 
NA 

Asthma NA self-management education 
to improve long-term adherence to inhaled 
corticosteroid (ICS) therapy 
and markers of asthma control 

patient Other  

Janson et al., 
200320 
NA 

asthma NA use individual self-management 
education= to improve adherence to anti-
inflammatory medication, biological 
markers of airway inflammation, and 
clinical outcomes 

patient Other  

Johnson et al., 
200622 
NR 

Elevated 
cholesterol 

NR To provide individualized guidance to 
improve medication adherence, moderate 
exercise, and low fat diet 

patient Transtheoretical Model 
of Change (stages of 
change) 

Johnson et al., 
200623 
NR 

Hypertensio
n 

NA To overcome limitations to medication 
adherence by delivering individualized, 
theoretically derived interventions for 
entire populations of individuals, including 
those who may not be motivated to 
change 

patient Transtheoretical Model 
of Change (stages of 
change) 

Katon et al., 199524 
NA 

Depression NA improve treatment of depression to the 
level recommended by practice guidelines 

patient, provider, 
and structure of 
delivery of care 

Other  

Katon et al., 199625 
NA 

Depression NR To improve the management of 
depression in primary care 

patient, provider, 
and system 

Other  
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Depression NA To improve antidepressant medication 
adherence; severity of depressive 
symptoms and functional impairment.  

Patient & provider Other  

Katon et al., 200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Depression NA to prevent depression relapse; improve 
adherence to antidepressant medication; 
determine whether increased adherence 
is associated with less depressive 
symptoms and relapse/recurrence of 
major depressive episodes; and to 
increase self-efficacy and behavioral skills 
for self-management of depression 

patient, provider Social Cognitive Theory 
(self-efficacy) 

Lee et al., 200631 
FAME 

Not 
Specified 

NR To improve medication adherence, BP, 
and LDL cholesterol for a population at 
increased risk for medication non-
adherence 

Patient Other  

Lin et al., 200632 
NA 

Diabetes Depression To improve diabetes self-care behaviors, 
including adherence to diabetes 
medications, by improving depression 
treatment 

Patient Other  

Maciejewski et al., 
2010 33 
NA 

Multiple 
chronic 
conditions 

Diabetes, HTN, 
hyperlipidemia, 
congestive heart 
failure 

To improve medication refill adherence 
over a one-year period 

Policy NA 

Mann et al., 201034 
The Statin Choice 

Diabetes NS To improve perceived risk of heart attack 
and medication adherence to statins of 
patients with diabetes. 

Patient Other  

Montori et al., 
201135 
NA 

Osteoporosi
s 

NA Improve adherence to osteoporosis 
treatment 

Patient None 

Murray et al., 
200736 
NA 

Congestive 
Heart Failure 

NA To determine whether a pharmacist 
intervention improves medication 
adherence and health outcomes 
compared with usual care for low-income 
patients with HF. 

Patient NR 
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Nietert et al., 
200937 
NA 

Multiple 
chronic 
conditions 

Diabetes, 
hypertension, 
hyperlipidemia, 
heart failure, 
depression, 
psychosis 

To improve pharmacy medication refill 
rates for 1 of 6 chronic diseases among 
patients identified as being overdue for 
their prescriptions 

Patient Other  

Okeke et al., 200938 
NA 

Glaucoma Could also be 
glaucoma suspect 
or have ocular 
hypertension 
(rather than 
having glaucoma 
diagnosis) 

Improve adherence with topical, once 
daily glaucoma medication 

Patient   

Pearce et al., 
200839 
Cardiovascular Risk 
Education and 
Social Support 
(CaRESS) Trial 

Diabetes NA To educate, motivate, and facilitate 
patients and their support persons to work 
together to improve the patients' 
cardiovascular risk, health-related quality 
of life, and satisfaction with health care 

Patient Health Belief Model 

Powell et al., 
199540 
NA 

Multiple 
chronic 
conditions 

Hypertension, 
hyperlipidemia 

To improve medication adherence by 
enhancing patients' knowledge about their 
disease/condition and their prescribed 
treatment for it 

Patient Other  

Powers et al., 
201168 
NA 

Hypertensio
n 

Cardiovascular 
heart disease 

Evaluate the impact of personalized CHD 
and stroke risk communication on 
patients' knowledge, beliefs, decision 
making, and health behaviors 

Patient NA 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Depression HIV Apply collaborative care of depression 
model to HIV settings for: improved 
depression severity, health-related QOL, 
health status, HIV symptom severity, and 
medication regimen adherence 

intervention 
targeted at 
patients and 
providers: 
educated patients, 
made treatment 
recommendations 
for providers  

Other  

Rich et al., 199642 
NA 

Congestive 
Heart Failure 

NA To use a multidisciplinary approach to 
improve medication compliance rates 
among the elderly with congestive heart 
failure 

patient Other  
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Rickles et al., 
200543 
NA 

Depression NA  (1) Greater frequency of patient feedback 
to pharmacist, (2) fewer missed 
antidepressant (AD) doses, (3) greater AD 
knowledge, (4) more positive AD beliefs, 
(5) a more positive orientation toward 
treatment progress, and (6) greater 
improvement in depression symptoms. 

patient Other  

Ross et al., 200444 
NR 

Congestive 
Heart Failure 

NA To improve self-efficacy, adherence, 
satisfaction, and possibly health status 

combination 
[patient, system] 

Other  

Rudd et al., 200946 
NA 

Inflammatory 
Arthritis 

Also included 
patients with 
rheumatoid 
arthritis and 
psoriatic arthritis 

To test how effective educational 
interventions are in reducing barriers to 
literacy and improve outcomes including 
medication adherence in patients with 
inflammatory arthritis 

Patient   

Rudd et al., 200445 
NA 

Hypertensio
n 

NA To increase patient education and 
frequent home BP monitoring 

Combination 
[patient, system of 
care] 

Social Cognitive Theory 
(self-efficacy) 

Schaffer et al., 
200447 
NA 

asthma NA The study primarily compared the effects 
of a theoretically 
focused audiotape or a standard 
educational booklet, or both of these, on 
adherence to asthma preventive 
medication.  

Patient Protection Motivation 
Theory 

Schectman et al., 
199448 
NA 

Elevated 
cholesterol 

NA To improve patient adherence and 
tolerance to niacin and BAS therapy 

Patient Other  

Schneider et al., 
200849 
NA 

Hypertensio
n 

N-A Improve adherence and clinical outcomes Patient   

Schnipper et al., 
200650 
NA 

Other    Reduce the rate of preventable adverse 
drug events 

System, patient   

Simon et al., 200651 
na 

Depression NA NR; however, implicitly it is to use low 
intensity phone care management system 
to diminish depressive symptoms and 
functional impairment with low insensitivity 
are  

Patient and 
provider 

Other  

Sledge et al., 
200652 
NA 

Other  N-A Decrease inpatient readmission rates, 
reduce use of emergency services, 
reduce total costs, improve health 
outcomes (including adherence) 

Patient, provider   
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Smith et al., 200853 
NR 

Myocardial 
Infarction 

NR To promote adherence to Beta-blocker 
therapy following MI 

Patient and 
providers 

Other  

Solomon et al., 
199854 
na 
 
Gourley et al., 
199855 
NA 

Chronic 
Obstructive 
Pulmonary 
Disease 

Hypertension To improve compliance to medication 
regimen, satisfaction with care, knowledge 
about disease and management, and 
quality of life in the intervention group 
compared to the control group. 

Patient  Other  

Stacy et al., 200956 
NA 

Elevated 
cholesterol 

NA To increase statin Adherence/persistence 
by enhancing both intrinsic motivations for 
medication persistence and self-
management. 

patient Transtheoretical Model 
of Change (stages of 
change) 

Taylor et al., 200357 
NA 

Other  Multiple 
Conditions 

Improve the prevention, detection, and 
resolution of drug-related problems. 

Patient, provider Other  

Vivian et al., 200258 
NA 

Hypertensio
n 

NA To determine whether a pharmacist-
managed hypertension clinic improves 
treatment outcomes (medication 
compliance, BP control, diabetes control, 
patient satisfaction, quality of life) in 
patients with hypertension 

patient Other  

Waalen et al., 
200959 
NA 

Osteoporosi
s 

N-A improve use of medication 1 year after 
prescription 

Patient   

Wakefield et al., 
201160 

Diabetes Hypertension To improve outcomes in veterans with 
comorbid DM and HTN 

Patient NA 

Weinberger et al., 
200261 
NA 

Other  asthma and 
COPD 

not stated, but implicitly to use a pharm 
care to improve patients’ peak expiratory 
flow rate (PEFR), health-related quality of 
life (HRQOL), medication compliance, and 
to decrease breathing-related emergency 
department (ED) or hospital visits; also to 
increase patient satisfaction with care and 
with their pharmacist 

provider (i.e. 
pharmacist), but 
outcomes 
measured at 
patient level 

Other  
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Author, Year 
Trial Name 

Name of 
Disease or 
Condition 

Specify Other Dx 
or Combinations 
of Dx Goal of Intervention 

What was the 
Target of the 
Intervention  Theoretical Model 

Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Diabetes NA To estimate the extent to which the Statin 
Choice decision aid compared with usual 
care plus a standard pamphlet was 
acceptable to patients, could improve 
patient knowledge, and reduced 
decisional conflict in choosing whether or 
not to use a statin 
 
To test the hypothesis that improvements 
in the conversations between patients and 
their clinicians about therapy can enhance 
adherence. 

Patient Other  

Williams et al., 
201064 
NA 

asthma NA Implicit - to improve patient adherence to 
ICS by facilitating the provision of 
adherence feedback from physicians 

Providers were 
targeted but 
outcomes 
measured among 
patients 

Other  

Wilson et al., 
201065 
Better Outcomes of 
Asthma Treatment 
(BOAT) 

Asthma NA SDM approach would exhibitgreater 
adherence to controller medications, 
better asthma-related quality of life, and 
lower health care utilization for 
acutesymptoms than patients who 
received usual care (no asthmacare 
management); 

Patient Shared Decision 
Making 

Wolever et al., 
201066 
NA 

Diabetes NA To improve 
lifestyle behaviors, psychosocial 
functioning, and A1C 

Patients Other  

Zhang et al., 201067 
NA 

Multiple 
chronic 
conditions 

NA Medicare Part D was intended to reduce 
the burden of high drug costs on the 
elderly and to reduce the underuse of 
medication due to cost. 

Patient Other  
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Table D5. Inclusion and exclusion criteria  
Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Bender et al., 
20101 
NA 

Fifty 18- to 65-year-old adults who had physician-diagnosed 
asthma for which they were prescribeddaily inhaled 
corticosteroid treatment participated.Participants were 
recruited through newspaper advertising and in cooperation 
with community allergy practices and they received $25 for 
each completed study visit. 

(1) Any significant disease or disorder that, in the opinion of the investigator, 
might influence the results of the study or the patient’s ability to participate in 
the study (this included other chronic health disorders, current substance 
abuse or dependence, mental retardation, or psychiatric disorder); and (2) 
current participation in any other asthma-related research or clinical trial. 

Berg et al., 19972 
NA 

18 years of age and older with a medical diagnosis of 
asthma who were being treated with prescribed, regularly 
administered, inhaled medications other than as-needed 
bronchodilators;  

those with other respiratory disorders (i.e. other than asthma) or were 
current smokers were excluded 

Berger et al., 
20053 
NA 

Currently using Avonex NR 

Bogner et al., 
20084 
NA 

(1) aged 50 years and older; (2) a systolic BP of 140 mm Hg 
or greater or diastolic BP  
of 90 mm Hg or greater for nondiabetic patients, or a 
systolic BP of 130 mm Hg or greater or a  
diastolic BP of 80 mm Hg or greater for patients with 
diabetes on at least 2 visits in the previous year, or a 
prescription for an antihypertensive medication within the 
past year; and (3) a diagnosis of depression or a 
prescription for an antidepressant medication within the past 
year. 

 excluded: cognitively impaired, unable to communicate in English, resided 
in a care facility that provides  
medications on a schedule, and unable to use Medication Event Monitoring 
System (MEMS) caps 

Bogner et al., 
20105 
NA 

Ages 50 and older 
An A1C >7 at their last primary care office visit or a 
prescription for an oral hypoglycemic agent within the past 
year 
A diagnosis of depression or a prescription for an 
antidepressant within the past year  

Presence of mania or hypomania, psychotic syndrome, alcohol abuse or 
dependence, acutely suicidal or psychotic thoughts, cognitive impairment, 
residing in a care facility that provided medications on schedule, or 
inability/unwillingness to use the Medication Event Monitoring System 
(MEMS) 

Bosworth et al., 
20056 
V-STITCH 

Diagnosis of hypertension by outpatient ICD diagnostic 
code on outpatient encounter forms, enrolled in Durham 
VAMC primary care clinic, prescription of hypertensive 
medication (ACE inhibitors, beta blockers, calcium channel 
blockers, diuretics, alpha1 blockers, and/or central alpha2 
agonists) in the previous year 

NR 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Seen in one of the two primary care clinics for at least one 
year; had a diagnosis of hypertension by outpatient 
diagnostic code; using a hypertensive medication at the 
time of baseline visits 

not using or prescribed BP medication; spouse participating in study; not 
living in a surrounding eight county catchment area; receiving kidney 
dialysis; received organ transplant; planning a pregnancy; hospitalized for 
stroke; MI; coronary artery revascularization; diagnosis of metastatic cancer 
in prior 3 months; dementia diagnosis; resident of nursing home or receiving 
home health care; arm size too large for home BP monitor cuff; severely 
impaired hearing or speech 

Capoccia et al., 
20049 
na 

The initial screening included an assessment for depression 
using the Primary Care Evaluation of Mental Disorders 
(PRIME-MD13) and two questionnaires to evaluate 
inclusion and exclusion criteria and alcohol use (Alcohol 
Use Disorders Identification Test [AUDIT]) 

Exclusion criteria included (1) age of <18 years, (2) terminal illness, (3) 
psychosis, (4) recent (within the past 3 months) alcohol (AUDIT score of >8) 
or substance abuse, (5) two or more suicide attempts, (6) pregnancy or 
nursing, (7) limited command of the English language, and (8) unwillingness 
to use UWFMC as a source of care for the next 12 months. 

Carter et al., 
200910 
NA 

Males or females over 21 years of age; 
Diagnosis of essential hypertension; 
Taking 0-3 antihypertensives; 
 
Patients without a diagnosis of diabetes :systolic BP (SBP) 
between 140-179 mm Hg or diastolic BP (DBP) 90-109 mm 
Hg; 
 
Patients with diabetes: SBP between 130-179 mm Hg or 
DBP 80-109 mm Hg 

BP medication or dose change within 4 weeks of baseline visit; 
Stage 3 hypertension (Bp> 180/110 mm Hg); 
Evidence of hypertensive urgency or emergency; 
Myocardial infarction or stroke within 6 months prior to screening; 
New York Heart Association class III or IV heart failure; 
Unstable angina; 
Serious renal or hepatic disease; 
Pregnancy; 
Poor prognosis (life expectancy < 3 years); 
Dementia; 
Cognitive impairment 

Chernew et al., 
200811 
NA 

Employees and dependents ages 18 - 64 years who were 
continuously enrolled for the relevant quarter and the entire 
previous quarter. 

Age >65  

Choudhry et al., 
201012 
NA 

For the statin cohort: Filled a statin prescription between 
January 1, 2006, & December 31, 2007; Diagnosis of 
diabetes or vascular disease 
For the clopidogrel cohort: Filled a clopidogrel prescription 
during the same time period as required for inclusion in the 
statin cohort 

NR 

Choudhry et al., 
201113 
MI FREEE 

Received both medical and prescription drug benefits 
through Aetna, discharged from hospital with principal or 
secondary diagnosis code of ICD-9-CM 410 (except when 
the 5th digit was 2) and a length of stay of 3-180 days. 

Enrolled in a health savings account, age ≥65 at time of hospital discharge 

Friedman et al., 
199614 
NA 

>60 years, under the care of a physician for hypertension, 
be prescribed antihypertensive medication, have a systolic 
Bp>160 mm Hg or diastolic Bp> 90 mm Hg based on an 
average of two determinations taken 5 minutes apart. 

Diagnosis of a life threatening illness, not English speaking, did not have a 
telephone or could not use one, or refusal to participate. 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Fulmer et al., 
199915 
NA 

Patient of the 2 recruitment sites; primary or secondary 
diagnosis of CHF; ≥65 years old; resident of Manhattan; no 
pre-pour medications order; use of an ACE inhibitor, 
calcium channel blocker, or beta-blocker; fluency in English 
or Spanish; experience in using a phone; Mini Mental-Status 
Examination score ≥20; home equipped with phone and 
modular phone jack; home not in high-crime building 
requiring security guard accompaniment for study staff 

NR 

Grant et al., 
200316 
NA 

1. Type 2 Diabetes Mellitus in claims data confirmed by 
physician diagnosis found in the medical record during 
structured chart review; 2. At least one HbA1c and one 
cholesterol level measured in year before the study; 3. At 
least one clinic visit in the 6 months preceding the study 

1. Terminal illness per medical record; 2. Cognitive deficit per medical 
record; 3. could not communicate in spoken English 

Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) 
Risk Reduction 
Program 

Patients with risk scores >/=4 on a scale of -1 to +16 for 
men and -1 to +17 for women on the First Heart Attack Risk 
Test reflecting increased risk of a first MI, elevated total 
cholesterol despite dietary intervention 

Previous MI, current therapy with a statin, membership in a federally funded 
health care program (except Medicare or plans for federal employees), 
Medicaid patients, women of childbearing potential 

Hoffman et al., 
200318 
NA 

Patients over 18 years of age who were newly prescribed 
antidepressant drug therapy (defined as a prescription claim 
for antidepressant drug within the last 30 days, with no 
record of claims for an antidepressant for the 6 months 
previous to that time); and to have continuous enrollment 
during the pretreatment period (6 months before) and for at 
least 12 months after the initial prescription identification. 

Excluded if: prescribed combination antidepressant and anxiolytic-type 
medications; taking clomipramine or fluvoxamine; received one of the 
following concomitant medications within 120 days before the 
antidepressant prescription: valpric acid, carbamazepine, lithium, or 
lamotrigine.  

Hunt et al., 
200819 
NA 

Patients with known hypertension, an office visit within the 
past 2 years, a last systolic Bp>160 mmHg and/or a last 
diastolic Bp>100 mmHg. 

No BP reading in chart in the previous 2 years, had attended a visit with a 
pharmacy practitioner in the previous 6 months, or had transferred care out 
of network. 

Janson et al., 
200921 
NA 

18 to 55 years of age with moderate-to-severe persistent 
asthma (i.e., FEV1 <80% of predicted value, daily 
symptoms, and 1 nighttime awakening per week), were 
nonsmokers with 5 or less pack-years of smoking history, 
and demonstrated spirometric evidence of reversible air flow 
obstruction or bronchial reactivity to inhaled methacholine 

received systemic steroids within 4 weeks of study enrollment; 
with upper respiratory tract infection within 6 weeks of enrollment, 
pregnancy, or cardiac, gastrointestinal, psychiatric, or other lung disease; or 
with prior participation in a formal asthma education program; nonreversible 
airflow obstruction; current smokers 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Janson et al., 
200320 
NA 

History of physician-diagnosed asthma; age between 18 
and 55 years; nonsmoking (lifetime smoking history 5 pack-
years; none in the last year); and bronchial hyper-
responsiveness to inhaled methacholine (concentration 
causing a 20% fall in forced expiratory volume in 1 second 
[FEV1] of 8 mg/mL). Subjects with baseline FEV1 60% 
predicted, 20% variability, or fall in FEV1 with diluent did not 
undergo methacholine challenge 

treatment with oral corticosteroids within 4 weeks; upper respiratory tract 
infection within 6 weeks; lung disease other than asthma; pregnancy; history 
of cardiac, gastrointestinal, or psychiatric disease; or prior participation in a 
formal asthma education program  

Johnson et al., 
200622 
NR 

between ages 21 and 85; prescribed cholesterol medication 
currently; able to read and speak English 

NR 

Johnson et al., 
200623 
NR 

between ages 18 and 80; prescribed medication to treat 
hypertension; able to read and speak English; not in the 
maintenance (M) stage of change once the quota for M was 
reached 

excluded by provider 

Katon et al., 
199524 
NA 

20-item symptom checklist depression screening score 
≥0.75; age 18-80; willing to take anti-depressant medication; 
diagnosed by PCP as meeting criteria for definite or 
probable major depression 

CAGE score ≥2; current psychotic symptoms or suicidal ideation; dementia; 
pregnancy; terminal illness; limited command of English; plan to dis-enroll 
from the medical center insurance plan within next 12 months 

Katon et al., 
199625 
NA 

Patients who were diagnosed with definite or probable 
major depression and who agreed to initiate antidepressant 
therapy were screened for eligibility. Eligibility was based on 
1) a 20-item depression symptom checklist score of 0.75 or 
greater, 2) age 18 to 80 years, and 3) willingness to take 
antidepressant medication. 

Current alcohol abuse (screening score of 2 or more on the CAGE 
questionnaire; current psychiatric symptoms or serious suicide ideation or 
plan; dementia; pregnancy; terminal illness; limited command of English; 
and plan to withdraw from the insurance plan within next 12 months. 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Receipt of a new antidepressant prescription (no 
prescriptions within the last 120 days) for diagnosis of 
depression or anxiety; having 4 or more residual major 
depressive symptoms or having recurrent depression (2 or 
more prior episodes) or dysthymia 

Screening score of 2 or more on the CAGE alcohol screening questionnaire, 
pregnant or currently nursing; planning to dis-enroll from the HMO within the 
next 12 months; currently seeing a psychiatrist; limited command of English; 
recently used lithium or antipsychotic medication 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Katon et al., 
200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

1) Remission of the index of depressive episode (defined as 
either less than 4 of the 8 DSM-IV depression criteria or four 
DSM-IV criteria with an SCL depression score <1.0; and 2) 
high risk of relapse (defined as a history of 3 or more 
lifetime depressive episodes or a history of dysthymic 
disorder. 

2+ score on the CAGE alcohol questionnaire, plans to dis-enroll from HMO 
within 12 months, recent use of mood stabilizer or antipsychotic medication, 
pregnancy or nursing, and current medication management by a 
psychiatrist, limited command of English, and recently using lithium or 
antipsychotic medication 

Lee et al., 200631 
FAME 

elderly men and women (>=65 years old); taking 4 or more 
chronic medications daily 

did not live independently (assisted living or nursing home residents); 
presence of any serious medical condition for which 1 year survival was 
expected to be unlikely 

Lin et al., 200632 
NA 

Aged 18 years or older 
Enrolled in a Group Health Cooperative health plan 
At least 2 fasting plasma glucose levels of >126 mg/dL or a 
random plasma glucose level of >200 mg/dL 
Current use of any diabetic medications 
Inpatient or outpatient diagnosis of diabetes 
Score of 10 or higher on the PHQ-9 and a score of 1.1 or 
higher on the SCL-20 indicating persistent depression. 

Not having diabetes 
Having gestational diabetes 
Cognitive impairment 
Terminal illness 
Disenrollment or planned disenrollment from the health plan 
Language or hearing barrier 
Psychotic disorder 
Bipolar disorder 
Use of mood-stabilizing or antipsychotic medication except those on anti-
depressant allowed if still had persistent depressive symptoms. 
Current care by a psychiatrist 

Maciejewski et 
al., 2010 33 
NA 

People enrolled with the insurer (BCBSNC) for the entire 
study period and were taking a medication from at least 1 of 
the 8 drug classes evaluated 

See inclusion criteria 

Mann et al., 
201034 
The Statin Choice 

All adult English or Spanish speaking primary care patients 
with a diagnosis of diabetes. 

NR 

Montori et al., 
201135 
NA 

Women who were postmenopausal, age ≥50, bone mineral 
density levels consistent with osteopenia or osteoporosis, 
not already taking bisphosphonates or other osteoporosis 
medication (other than vitamin D and calcium), found 
eligible for bisphosphonate therapy by their clinician and 
had a follow-up appointment with that clinician, available for 
phone follow-up at 6 months 

Inability to read English, major learning barriers impeding ability to provide 
consent or use the decision aid 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Murray et al., 
200736 
NA 

1) 50 yrs of age or older 2) Planned to receive all of their 
care, including prescribed medications, at Wishard Health 
Services 3) Diagnosis of heart failure confirmed by primary 
care physician 4) Regularly used at least 1 cardiovascular 
medication for HF, including any of the following: ACE 
inhibitor/ARB, beta-blocker, diuretic, digoxin, aldosterone 
antagonist 5) Not using or planning to use medication 
container adherence aid (pill box) 6) Access to a working 
telephone 7) Could hear within range of a normal 
conversation 

1) Dementia 

Nietert et al., 
200937 
NA 

Had a prescription written for diabetes mellitus, 
hypertension, hyperlipidemia, heart failure, depression, 
and/or psychoses; 
Had at least 2 refills remaining for at least a 30 days' supply 

NR 

Okeke et al., 
200938 
NA 

Patients had diagnosis of open angle glaucoma, angle-
closure glaucoma, glaucoma suspect, or ocular 
hypertension; ≥18 years old; using or prescribed a topical 
prostaglandin analog; able to return for 3- and 6-month 
follow-up visits; ≤75% adherence to eye drops during phase 
1 of the study--a 3-month observational cohort. 

Not able to understand the study, did not instill their own drops, incapable of 
using the dosing aid. 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

At least 21 years old and able to give informed 
consentEither type 2 diabetes based on chart review 
according to American Diabetes Association diagnostic 
criteria or the diagnosis of type 2 diabetes recorded by the 
PCP along with a HbA1C level >8.0%, random serum 
glucose level >200 mg/dL, or current prescription for an 
antidiabetic drug Hypertension with suboptimal control, with 
or without uncontrolled dyslipidemia Prepared to designate 
a support person with whom the patient would be in contact 
for the next 12 monthsNot pregnant or planning to become 
pregnant within the next 12 months Planning to be available 
for follow-up for at least the next 12 months  

NS 

Powell et al., 
199540 
NA 

A member of a specific large Midwestern HMO (i.e., 
receiving medical & prescription drug coverage through the 
plan); 
Had a pharmacy claim for benazepril, metoprolol, 
simvastatin, or transdermal estrogen 

NR 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Powers et al., 
201168 
NA 

Enrolled in primary care for at least 1 year; age ≥55 years; 
diagnosis of hypertension; received a prescription for 
hypertensive medication in previous year; systolic blood 
pressure >140 or diastolic blood pressure >90 based on 
their most recent blood pressure measurement within last 
12 months; and had electrocardiogram within the last 5 
years to evaluate the absence or presence of left ventricular 
hypertrophy 

Hospitalized for a MI or coronary artery revascularization or had a diagnosis 
of metastatic cancer in the past 6 months; had a history of stroke; had active 
diagnosis of psychosis or dementia documented in medical record; were 
participating in another chronic disease self-management study; were 
resident of a nursing home; or did not have access to a telephon 

Pyne et al., 
201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective 
Solutions 
(HITIDES) 

Providers: doesn't address provider participation - not clear 
if all providers at participating clinics enrolled in the study 
Participants: (1) a current 9-item Patient Health 
Questionnaire (PHQ-9) depression score of 10 or higher 
and (2) current treatment in the VA HIV clinic. A PHQ-9 
score of at least 10 has strong psychometric properties in 
primary care settings (e.g., 99% sensitivity and 91% 
specificity). 

(1) No access to a telephone, (2) current acute suicidal ideation, (3) 
significant cognitive impairment as indicated by a score higher than 10 on 
the Blessed Orientation-Memory-Concentration Test, and (4) history of 
bipolar dis-order or schizophrenia.  

Rich et al., 199642 
NA 

Patients aged 70 years or older who were admitted to a 
university teaching hospital with congestive heart failure as 
defined by presence of typical symptoms (e.g. exertional 
dyspnea, orthopnea, impaired activity tolerance) and 
physical findings (elevated jugular venous pressure, 
pulmonary rales, S3 gallop, dependent edema), in 
conjunction with radiographic evidence of pulmonary 
congestion and a favorable response to diuresis. 

severe dementia defined as inability to assist with self-care, other life-
threatening illnesses, patients discharged to long-term care facility 

Rickles et al., 
200543 
NA 

no antidepressant use in the past 4months, were 18 years 
or older, were willing to pick up theirantidepressant from a 
study pharmacy during the next 4 months, had no hearing 
impairment, and planned to be in the local area during the 
next 4 months.  

Excluded if Beck Depression Inventory (BDI-II) score below 16, required a 
translator, were pregnant or nursing, were receiving medications for a 
psychotic or bipolar disorder, and/or had physical conditions requiring 
additional caution with their antidepressant.  

Ross et al., 
200444 
NR 

patients of a specialty clinic for heart failure at University of 
Colorado Hospital; spoke English; 18 years old or older; use 
of Web browser before 

physicians, nurses, physician assistants, nurse practitioners 

Rudd et al., 
200946 
NA 

Patients with rheumatoid arthritis, psoriatic arthritis, and 
inflammatory arthritis; had ≥1 visit with rheumatologist (the 
rheumatologist must have consented to helping with the 
study) 

<18 years old; medical professionals; post-graduate degree; visual 
impairment affecting reading ability; non-English-speakers 

Rudd et al., 
200445 
NA 

Eligible for hypertensive drug therapy according to JNC VI 
criteria (presence of coronary risk factors, age>60 years, or 
a family history of premature cardiovascular disease or 
target organ damage); mean of two BP values >=150/95 
mmHg on two screening visits conducted on separate days 
at least 1 week apart 

NR 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Schaffer et al., 
200447 
NA 

NR NR 

Schectman et al., 
199448 
NA 

patients with hyperlipidemia requiring treatment with either 
niacin or BAS; did not previously take or currently taking 
niacin or BAS; access to a telephone 

NR 

Schneider et al., 
200849 
NA 

≥65 years old, diagnosis of essential hypertension cognitive impairment, visual impairment, severe arthritis, terminal illness that 
may result in death or impairment during study 

Schnipper et al., 
200650 
NA 

Patients admitted on the general medicine service who were 
being discharged home and who could be contacted 30 
days after discharge, spoke English; if cognitively impaired, 
they were included if they lived with someone who 
administered their meds regularly, could provide consent, 
and was willing to be the recipient of pharmacist 
interventions 

NR 

Simon et al., 
200651 
na 

 aged 18 years or Older, received a new antidepressant 
prescription from a psychiatrist (that is, no antidepressant 
use in the past 90 days according to computerized 
pharmacy data), received a visit diagnosis of a depressive 
disorder in the past 30 days, and had no recorded diagnosis 
of bipolar disorder or schizophrenia in the past two years. 

Exclusion criteria Assessed during the baseline interview included a score 
on the SCL depression scale that was less than .5 (that is, remission of 
depression), regular use of antidepressant medication in the prior 90 days 
(that is, the index prescription was not actually a new prescription), and 
cognitive, language, or hearing impairment severe 
enough to preclude participation 

Sledge et al., 
200652 
NA 

≥18 years old, ≥2 medical or surgical hospital admissions 
during eligibility phase (12m prior to patient selection efforts) 

Outliers who had hospital cost greater than 2 SDs of log transformed mean 
total cost, Charlson Comorbidity Index >5 

Smith et al., 
200853 
NR 

Discharge diagnosis of MI (International Classification of 
Diseases, Ninth Revision codes 410.xx) between December 
1, 2003 (start of enrollment), and June 18, 2004 (end of 
enrollment), who were at least 18 years old and had a beta 
blocker prescription dispensed (first beta blocker 
prescription was the index) before June 18, 2004, health 
plan and prescription eligibility and to have survived 
between MI and intervention mailing 

Died or lost health plan eligibility before intervention and during follow-up 
period 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Solomon et al., 
199854 
na 
 
Gourley et al., 
199855 
NA 

For both groups: - could read and write English- signed 
informed consent- able to understand the study 
proceduresHypertension group:- currently receiving 
dihydropyridine therapy or dihydropyridine and diuretic 
therapy for hypertension- 18 years of age or olderCOPD 
group:- ambulatory COPD patient at the institution- received 
pulmonary function tests to document a diagnosis of COPD- 
currently being treated for a diagnosis of COPD per 
American Thoracic Society criteria- currently receiving a 
pharmacotherapeutic regimen that included at least one 
metered dose inhaler for treatment of COPD- mentally and 
physically capable of using an MDI/spacer inhaler- 40 years 
of age or older- had access to a telephone  

For both groups:- evidence of alcohol or drug abuse within the past year that 
would likely interfere with performance of the study- refused to give informed 
consent- had participated in any investigational drug trial within 30 days 
prior to enrollment or was scheduled to participate in any other study during 
conduct of the trialHypertension group:- symptomatic heart failure- currently 
taking any antihypertensive agent other than a dihydropyridine or a 
diureticCOPD group:- a history of severe, life-threatening COPD defined as 
a history of mechanical ventilation during the past year or a life expectancy 
of <6 months- had been hospitalized or had visited the emergency 
department during the past two weeks- had a lung infection in the two 
weeks prior to enrollment- decompensated congestive heart failure Class III 
or IV- had been diagnosed with any other lung disease except for 
concomitant asthma 

Stacy et al., 
200956 
NA 

recently filled a prescription for a Statin, continuously 
enrolled in the plan with a pharmacy benefit for a minimum 
of 12 months prior to the date of the index statin; no 
pharmacy claims evidence of any lipid-lowering agent in the 
6-month period prior to the index statin; 21 years of age or 
older; a statin prescription with a 30-day supply; remained 
continuously enrolled in plan with a pharmacy benefit for a 
minimum of 6 months after index statin date 

NR 

Taylor et al., 
200357 
NA 

Adult patients (18 years or older) who received care at the 
participating clinics and were identified as being at high risk 
for medication-related adverse events (presence of three or 
more of the following risk factors: five or more medications 
in the drug regimen, 12 or more doses per day, four or 
moremedication changes in the previous year, three or 
more concurrent diseases, a history of medication 
noncompliance,and the presence of drugs requiring 
therapeutic monitoring) 

Significant cognitive impairment, a history of missed office visits, scheduling 
conflicts, or a life expectancy of lessthan one year 

Vivian et al., 
200258 
NA 

older than 18 years old; confirmed diagnosis of essential 
hypertension (systolic Bp>140 mmHg or diastolic Bp>90 
mmHg), receiving antihypertensive drug therapy (and 
BP>140/90 mmHg), receiving all drugs from a Veterans 
Affairs Medical Center pharmacy, not receiving care at the 
pharmacist-managed clinic until the study began 

secondary cause of hypertension such as chronic renal disease, 
renovascular disease, pheochromocytoma, Cushing's syndrome, and 
primary aldosteronism; missed more than 3 appointment in the last year; in 
hypertensive crisis, diagnosis of NYHA class III or IV chronic heart failure, 
end-stage renal disease, a psychiatric disorder, severe hepatic dysfunction, 
terminal cancer, or other condition that limited life expectancy to less than a 
year 

Waalen et al., 
200959 
NA 

Female, ≥60 years old, had uncomplicated osteoporosis 
(per National Osteoporosis Foundation guidelines), not 
previously identified as having osteoporosis 

Secondary osteoporosis other than Vitamin D deficiency, unable to provide 
consent, spoke in a language precluding conversing with study staff 
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Wakefield et al., 
201160 

Coexisting DM and HTN, a landline telephone in the home, 
receipt of primary care from the VA in the previous 12 
months, and anticipation of receiving primary care for the 
duration of study enrollment 

Legally blind, resided in a long-term care facility, or who had diagnoses 
indicating dementia or psychosis 

Weinberger et al., 
200261 
NA 

Inclusion criteria for drugstores not described;  
Inclusion criteria for patients: filled a prescription 
formethylxanthines, inhaled corticosteroids, inhaled or oral 
sympathomimetics, inhaled parasympathetic antagonists, or 
inhaled cromolyn sodium during the preceding 4 months; (2) 
reported having COPD or asthma as an active problem; (3) 
were 18 years or older; (4) received 70% or more of their 
medications from a single study drugstore; (5) reported no 
significant impairment in vision, hearing, or speech that 
precluded participation; (6) did not reside in an institution 
(e.g., nursing home); and (7) provided written informed 
consent. 

not reported 

Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized Trial 

Had type 2 diabetes 
Were referred to the clinic 
Had no contraindications to statin use 
Able (no major hearing, visual, or cognitive impairment or 
did not require translation) and willing to provide informed 
consent 
Available for follow-up at 3 months 

NR 

Williams et al., 
201064 
NA 

Providers: Health system primary care providers (i.e., in the 
areas of family practice, internal medicine, and pediatrics) 
were invited to participate. Pt eligibility: a previous electronic 
prescription for an ICS between January 19, 2005, and April 
30, 2007; age 5 to56 years as of April 30, 2007; continuous 
enrollment in the affiliated health maintenance organization 
(HMO) for at least 1 year before April 30, 2007; prescription 
drug coverage as of April 30, 2007; at least 1 physician 
diagnosis of asthma and at least 1 visit to a primary care 
provider in the year efore April 30, 2007. Patients meeting 
these criteria were invited by letter to participate in the study 

Patient: diagnosis of chronic obstructive pulmonary or congestive heart 
failure after January 19, 2005;  
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Author, Year 
Trial Name Inclusion Criteria Exclusion Criteria 
Wilson et al., 
201065 
Better Outcomes 
of Asthma 
Treatment 
(BOAT) 

KP members, aged 18–70 years, with evidence suggestive 
of poorly controlled asthma, were identified at five clinical 
sites using computerized records of overuse of rescue 
medications (a controller/[controller 1 rescue medication] 
ratio <0.5 and at least three b-agonist dispensings in the 
past year) or a recent asthma-related emergency 
department (ED) visit or hospitalization. 

Intermittent asthma (brief exacerbations or symptoms less thanonce/wk), 
primary diagnosis of chronic obstructive pulmonary disease or emphysema, 
insufficient pulmonary function reversibility (for ex-/currentsmokers and 
those without regular controller use), regular use of oralcorticosteroids, and 
current asthma care management. 

Wolever et al., 
201066 
NA 

Patients were required to be English speaking, at least 18 
years of age, have a diagnosis of type 2 diabetes for at least 
1 year, be taking oral diabetes medication for at least 1 
year, and have medical and pharmacy benefits available to 
the study team 

Exclusion criteria included dementia, Alzheimer's disease, schizophrenia, or 
other cognitive impairment that would preclude informed consent 

Zhang et al., 
201067 
NA 

Enrolled between January 2003 and December 2007 in 
Medicare Advantage products, had at least two claims with 
a diagnosis of hyperlipidemia, diabetes, or hypertension, 
and filled at least one prescription for the diagnosed 
condition (for diabetes, focused on patients taking oral 
diabetes medications), included patients also had to be 
continuously enrolled between 2004 and 2007, 24 months 
before and 24 months after Part D implementation. 

NR 
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Table D6. Key Questions 1-3 
Author, Year 
Trial Name 

Relevant 
for KQ 1a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 1b  

Relevant 
for KQ 2a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 2b  

Relevant 
for KQ 3a?  

Relevant for KQ 
3b?  

Bender et al., 20101 
NA 

Yes Yes No No NA No Yes No 

Berg et al., 19972 
NA 

Yes Yes Yes No NA NA Yes NA 

Berger et al., 20053 
NA 

Yes Yes No No NA NA Yes No 

Bogner et al., 20084 
NA 

Yes Yes Yes No NA No Yes NA 

Bogner et al., 20105 
NA 

Yes Yes Yes No NA NA No No 

Bosworth et al., 20056 
V-STITCH 

Yes No No No NA No Yes No 

Bosworth et al., 20087 
TCYB 
 
Bosworth et al., 20078 
TCYB Methods paper 

Yes Yes No No NA No Yes No 

Capoccia et al., 20049 
NA 

Yes No No No NA No Yes No 

Carter et al., 200910 
NA 

Yes No Yes No NA No Yes No 

Chernew et al., 200811 
NA 

No NA NA Yes Yes No No No 

Choudhry et al., 201012 
NA 

No NA No Yes Yes No No No 

Choudhry et al., 201113 
MI FREEE 

No NA NA Yes Yes Yes Yes No 

Friedman et al., 199614 
NA 

Yes Yes Yes No NA NA Yes No 

Fulmer et al., 199915 
NA 

Yes Yes Yes No NA NA Yes Yes, study 
comparison is of a 
single intervention 
characteristic 
(KQ3b results = 
KQ1/KQ2 results) 

Grant et al., 200316 
NA 

Yes No No No NA NA Yes No 
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Author, Year 
Trial Name 

Relevant 
for KQ 1a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 1b  

Relevant 
for KQ 2a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 2b  

Relevant 
for KQ 3a?  

Relevant for KQ 
3b?  

Guthrie et al., 200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

Yes No No No NA No Yes No 

Hoffman et al., 200318 
NA 

Yes Yes No No NA NA Yes No 

Hunt et al., 200819 
NA 

Yes No No No NA NA Yes No 

Janson et al., 200320 
NA 

Yes Yes Yes No NA No Yes No 

Janson et al., 200921 
NA 

Yes Yes Yes No NA No Yes NA 

Johnson et al., 200622 
NR 

Yes Yes No No NA No Yes No 

Johnson et al., 200623 
NR 

Yes Yes No No NA No Yes No 

Katon et al., 199625 
NA 

Yes Yes Yes No NA NA Yes No 

Katon et al., 199524 
NA 

Yes Yes Yes No NA NA Yes No 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Yes Yes Yes No NA NA No No 

Katon et al., 200128  
NA 
 
Ludman et al., 200329 
NA 
 
Van Korff et al., 200330 
NA 

Yes Yes Yes No NA NA Yes No 

Lee et al., 200631 
FAME 

Yes Yes Yes No NA No Yes No 

Lin et al., 200632 
NA 

Yes No NA No NA NA Yes No 

Maciejewski et al., 
201033 
NA 

No NA No Yes Yes No Yes No 

Mann et al., 201034 
The Statin Choice 

Yes No No No NA No Yes NO 
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Author, Year 
Trial Name 

Relevant 
for KQ 1a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 1b  

Relevant 
for KQ 2a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 2b  

Relevant 
for KQ 3a?  

Relevant for KQ 
3b?  

Montori et al., 201135 
NA 

Yes Yes No No NA No Yes No 

Murray et al., 200736 
NA 

Yes Yes, during months 1-9, 
then no in months 9-12 
following intervention 
cessation 

Yes No NA NA Yes No 

Nietert et al., 200937 
NA 

Yes No NA No NA No Yes Yes, study 
comparison is of a 
single intervention 
characteristic 
(KQ3b results = 
KQ1/KQ2 results) 

Okeke et al., 200938 
NA 

Yes Yes Yes No NA NA Yes No 

Pearce et al., 200839 
Cardiovascular Risk 
Education and Social 
Support (CaRESS) Trial 

Yes No NA No NA NA Yes No 

Powell et al., 199540 
NA 

Yes No No No NA No No No 

Powers et al., 201168 
NA 

Yes No No No NA NA Yes No 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Yes No Yes No NA NA Yes NA 

Rich et al., 199642 
NA 

Yes Yes Yes No NA No Yes No 

Rickles et al., 200543 
NA 

Yes No No No NA No Yes No 

Ross et al., 200444 
NR 

Yes Yes Yes No NA No No No 

Rudd et al., 200445 
NA 

Yes Yes Yes No NA No Yes No 

Rudd et al., 200946 
NA 

Yes No No No NA NA Yes No 

Schaffer et al., 200447 
NA 

Yes Yes Yes No NA No Yes No 
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Author, Year 
Trial Name 

Relevant 
for KQ 1a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 1b  

Relevant 
for KQ 2a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 2b  

Relevant 
for KQ 3a?  

Relevant for KQ 
3b?  

Schectman et al., 
199448 
NA 

Yes No No No NA No Yes No 

Schneider et al., 200849 
NA 

Yes Yes Yes No NA NA Yes No 

Schnipper et al., 200650 
NA 

Yes No No No NA No Yes No 

Simon et al., 200651 
NA 

Yes No Yes No No NA Yes No 

Sledge et al., 200652 
NA 

Yes No No No NA No Yes No 

Smith et al., 200853 
NR 

Yes Yes No No NA No Yes No 

Solomon et al., 199854 
NA 
 
Gourley et al., 199855 
NA 

Yes Yes Yes No NA NA Yes No 

Stacy et al., 200956 
NA 

Yes Yes No No NA NA Yes No 

Taylor et al., 200357 
NA 

Yes No No no NA NA Yes no 

Vivian et al., 200258 
NA 

Yes No No No NA No Yes No 

Waalen et al., 200959 
NA 

Yes Yes No No NA No Yes No 

Wakefield et al., 201160 
NA 

Yes No No No NA NA Yes Yes 

Weinberger et al., 
200261 
NA 

Yes No No No NA No Yes No 

Weymiller et al., 200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Yes No No No NA No Yes Yes, study 
comparison is of a 
single intervention 
characteristic 
(KQ3b results = 
KQ1/KQ2 results) 
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Author, Year 
Trial Name 

Relevant 
for KQ 1a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 1b  

Relevant 
for KQ 2a?  

Improvement in 
Medication Adherence? 

Relevant 
for KQ 2b  

Relevant 
for KQ 3a?  

Relevant for KQ 
3b?  

Williams et al., 201064 
NA 

Yes No Yes No NA NA Yes Yes, study 
comparison is of a 
single intervention 
characteristic 
(KQ3b results = 
KQ1/KQ2 results) 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that there 
is online supplemental 
material for methods 
and timeline 

Yes Yes Yes No NA NA Yes Yes, study 
comparison is of a 
single intervention 
characteristic 
(KQ3b results = 
KQ1/KQ2 results) 

Wolever et al., 201066 
NA 

Yes Yes Yes No NA NA No NA 

Zhang et al., 201067 
NA 

No NA NA Yes Yes No No No 
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Table D7. Key Questions 4-5 

Author, Year 
Trial Name 

Any Medication Adherence 
Outcomes Reported for 
Subgroups (Relevant for KQ 4)? 

List Relevant 
Subgroups 

Study Entirely Conducted in a 
Vulnerable Subpopulation (Relevant 
for KQ 4)?  

List Relevant 
Vulnerable 
Subpopulation 

Relevant for 
KQ 5?  

Bender et al., 20101 
NA 

No NA No NA No 

Berg et al., 19972 
NA 

No NA No NA No 

Berger et al., 20053 
NA 

No 
 

NA No NA No 

Bogner et al., 20084 
NA 

Yes Depression and 
diabetes co-morbidity 

Yes Depression and diabetes 
co-morbidity 

No 

Bogner et al., 20105 
NA 

Yes Older African 
Americans 

Yes Older African American 
primary care patients 

No 

Bosworth et al., 
20056 
V-STITCH 

No NA No NA No 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

No NA No NA No 

Capoccia et al., 
20049 
NA 

No NA No NA No 

Carter et al., 200910 
NA 

No NA No NA Yes 

Chernew et al., 
200811 
NA 

No NA No NA No 

Choudhry et al., 
201012 
NA 

No NA No NA No 

Choudhry et al., 
201113 
MI FREEE 
 

No  NA No  NA No 

Friedman et al., 
199614 
NA 

No NA No NA No 
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Author, Year 
Trial Name 

Any Medication Adherence 
Outcomes Reported for 
Subgroups (Relevant for KQ 4)? 

List Relevant 
Subgroups 

Study Entirely Conducted in a 
Vulnerable Subpopulation (Relevant 
for KQ 4)?  

List Relevant 
Vulnerable 
Subpopulation 

Relevant for 
KQ 5?  

Fulmer et al., 199915 
NA 

Yes Elderly Yes Elderly No 

Grant et al., 200316 
NA 

No NA No NA No 

Guthrie et al., 200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

No NA No NA No 

Hoffman et al., 
200318 
NA 

No NA No NA No 

Hunt et al., 200819 
NA 

No NA No NA No 

Janson et al., 200320 
NA 

No NA No nrNR No 

Janson et al., 200921 
NA 

No NA No NA No 

Johnson et al., 
200623 
NR 

No NA No NA No 

Johnson et al., 
200622 
NR 

No NA No NA No 

Katon et al., 200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

No NA No NA No 

Katon et al., 199524 
NA 

Yes Major depression No NA No 

Katon et al., 199625 
NA 

Yes Major depression No NA No 
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Author, Year 
Trial Name 

Any Medication Adherence 
Outcomes Reported for 
Subgroups (Relevant for KQ 4)? 

List Relevant 
Subgroups 

Study Entirely Conducted in a 
Vulnerable Subpopulation (Relevant 
for KQ 4)?  

List Relevant 
Vulnerable 
Subpopulation 

Relevant for 
KQ 5?  

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Yes Moderate- and high-
severity depression 

No NA No 

Lee et al., 200631 
FAME 

Yes Elderly > 65 yrs old Yes Elderly > 65 yrs old No 

Lin et al., 200632 
NA 

Yes Depression and 
diabetes co-morbidity 

Yes Depression and diabetes 
co-morbidity 

No 

Maciejewski et al., 
201033 
NA 

No NA No NA No 

Mann et al., 201034 
The Statin Choice 

No NA No NA No 

Montori et al., 
201135 

No NA No NA No 

Murray et al., 200736 
NA 

No NA No NA Yes 

Nietert et al., 200937 
NA 

No NA No NA No 

Okeke et al., 200938 
NA 

No N-A No N-A No 

Pearce et al., 200839 
Cardiovascular Risk 
Education and 
Social Support 
(CaRESS) Trial 

No NA No NA No 

Powell et al., 199540 
NA 

No NA No NA No 

Powers et al., 
201168 
NA 

No NA No NA No 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Yes HIV comorbidity Yes HIV comorbidity No 

Rich et al., 199642 
NA 

Yes Elderly (>= 70 years 
old) 

Yes Elderly (>= 70 years old) No 
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Author, Year 
Trial Name 

Any Medication Adherence 
Outcomes Reported for 
Subgroups (Relevant for KQ 4)? 

List Relevant 
Subgroups 

Study Entirely Conducted in a 
Vulnerable Subpopulation (Relevant 
for KQ 4)?  

List Relevant 
Vulnerable 
Subpopulation 

Relevant for 
KQ 5?  

Rickles et al., 200543 
NA 

No NA No NA No 

Ross et al., 200444 
NR 

No NA No NA No 

Rudd et al., 200445 
NA 

No NA No NA No 

Rudd et al., 200946 
NA 

No NA No NA No 

Schaffer et al., 
200447 
NA 

No NA No NA No 

Schectman et al., 
199448 
NA 

No NA No NA Yes 

Schneider et al., 
200849 
NA 

Yes Elderly (≥65 years old) Yes Elderly (≥65 years old) No 

Schnipper et al., 
200650 
NA 

No NA No NA No 

Simon et al., 200651 
NA 

No NA No NA   

Sledge et al., 
200652#2608 
NA 

No NA No NA No 

Smith et al., 200853 
NR 

No NA No NA No 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

No NA No NA No 

Stacy et al., 200956 
NA 

No NA No NA No 

Taylor et al., 200357 
NA 

Yes High risk patients in 
rural medically 
underserved area 

Yes High risk patients in rural 
medically underserved 
area 

No 

Vivian et al., 200258 
NA 

No NA No NA No 
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Author, Year 
Trial Name 

Any Medication Adherence 
Outcomes Reported for 
Subgroups (Relevant for KQ 4)? 

List Relevant 
Subgroups 

Study Entirely Conducted in a 
Vulnerable Subpopulation (Relevant 
for KQ 4)?  

List Relevant 
Vulnerable 
Subpopulation 

Relevant for 
KQ 5?  

Waalen et al., 
200959 
NA 

No N-A No N-A No 

Wakefield et al., 
201160 
NA 

No NA No NA No 

Weinberger et al., 
200261 
NA 

No NA No NA No 

Weymiller et al., 
200762  
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

No NA No NA Yes 

Williams et al., 
201064 
NA 

No NA No NA No 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that 
there is online 
supplemental 
material for methods 
and timeline 

No NA No Na No 

Wolever et al., 
201066 
NA 

No NA No NA No 

Zhang et al., 201067 
NA 

Yes Elderly (age >65 
years) 

Yes Elderly (age >65 years) No 
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Table D8. Participant baseline characteristics 

Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bender et al., 
20101 
NA 

Overall N: NR 
G1: 39.6 (12.8) 
G2: 43.5 (14.3) 

Overall N: NR 
G1: 60% 
G2: 68% 

White 
G1: 56% 
G2: 60%  
Hispanic 
G1: 24% 
G2: 12% 
African American 
G1: 20% 
G2: 20% 
Asian 
G1: 0% 
G2: 8% 

No NA Other (Theory): 
Benefit-risk model of 
health behavior. 

Berg et al., 19972 
NA 

Overall N: 55 
G1: 47 (15) 
G2: 52 (15) 

Overall N: 55 
G1: 21 (68%) 
G2: 15 (62%) 

Overall N: 55 
Caucasian 
G1: 29 (93%) 
G2: 23 (96%)  
non-Caucasian 
G1: 2 (7%) 
G2: 1 (4%) 

Yes Income 
Overall N: 55 
<10K 
G1: 20% 
G2: 12% 
10-30K 
G1: 43%  
G2: 29% 
30-50% 
G1: 17% 
G2: 25% 
 
Insurance (yes) 
G1: 93% 
G2: 87% 
 
Health problems 
G1: 48% 
G2: 54% 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Berg et al., 19972 
NA 
(continued) 

    Asthma severity 
moderate 
G1: 71% 
G2: 79% 
severe 
G1: 29%  
G2: 21% 
 
Health Problems 
(yes) 
G1: 48% 
G2: 54% 
 
Chronolog 
compliance mean 
(SD) 
G1: 43 (29) 
G2: 40 (26) 
 
No sig diff 

 

Berger et al., 20053 
NA 

Overall N: 367 
Overall age: 45.98 
(9.13) 
G1: NR 
G2: NR 

Overall N: 367 
Overall % female: 
82.8 
G1: NR 
G2: NR 

Overall N: NR 
G1: NR 
G2: NR 

No NR   

Bogner et al., 
20084 
NA 

Overall N: 64 
G1: 59.7 (7.3) 
G2: 57.5 (6.3) 

Overall N:  
G1: 24 (75.0) 
G2: 25 (78.1) 

African American, n (%) 
G1: 25 (78.1)  
G2: 28 (87.5) 

Yes SF-36 scores: 
Physical function 
score, mean (SD)  
G1: 54.1 (33.2) 
G2: 64.5 (34.9) 
p= .22 
 
Social function 
score, mean (SD)  
G1: 75.6 (37.6)  
G2: 83.8 (33.5)  
p=.37 

Funding multiple 
sources: American 
Heart Association 
Grant-in-Aid, and an 
NIMH Mentored 
Patient-Oriented 
Research Career 
Development Award 
  
Theory: Integrated 
Care Model 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bogner et al., 
20084 
NA 
(continued) 

    Role physical 
score, mean (SD) 
G1: 55.5 (42.0) 
G2: 65.6 (42.5)  
p= .34 
 
Role emotional 
score, mean (SD) 
G1: 63.5 (46.7) 
G2: 74.0 (43.0) 
p= .36 
 
Bodily pain score, 
mean (SD) 
G1: 46.3 (33.1) 
G2: 60.6 (35.7)  
p= .10 
 
Other covariates 
MMSE, mean (SD) 
G1: 27.7 (2.7) 
G2: 27.9 (3.2)  
p= .73 
 
Number of 
medications, N (SD) 
G1: 8.6 (5.1) 
G2: 7.0 (3.6)  
p= .16 
 
Outcome measures 
CES-D, mean (SD)  
G1: 17.5 (13.2) 
G2: 19.6 (14.2) 
p=.54 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bogner et al., 
20084 
NA 
(continued) 

    Systolic BP, mean 
(SD), mm Hg  
G1: 146.7 (20.9) 
G2: 143.1 (22.5)  
p= .51 
 
Diastolic BP, mean 
(SD), mm Hg 
G1: 83.0 (10.7)  
G2: 81.4 (11.1) 
p=.58 
 
≥80% adherent to 
antidepressant, N 
(%)  
G1: 14 (43.0) 
G2: 16 (50.0)  
p= .81 
 
≥80% adherent to 
antihypertensive, N 
(%) 
G1: 16 (50.0) 
G2: 11 (34.4)  
p= .31 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bogner et al., 
20105 
NA 

Overall N: Mean 
(SD) = 60.2 (7.4) 
G1: 61.6 (8.3) 
G2: 58.3 (6.3) 

Overall N: 84.5% 
G1: 82.8% 
G2: 86.2% 

Black 
Overall N: 100% 
G1: 100% 
G2: 100% 

Yes Less than high 
school education 
Overall N: 13 
G1: 8 (27.6%) 
G2: 5 (17.2%) 
 
Lives alone 
Overall N: 27 
G1: 16 (55.2%) 
G2: 11 (37.9%)  
 
Role Physical 
Score 
Overall N: NR 
G1: 44.0 (39.9) 
G2: 64.5 (42.5)  
 
Number of 
Medications  
Overall N: NR 
G1: 10.2 (3.3) 
G2: 7.7 (3.2)  
 
Adherent at 
baseline oral 
hypoglycemics 
Overall N: NR 
G1: 34.5% 
G2: 20.7%  
 
Adherent at 
baseline anti-
depressants 
Overall N: NR 
G1: 27.6% 
G2: 13.8% 

Funding source  
Non-profit (American 
Diabetes Association) 
and Academic 
(University of 
Pennsylvania's 
Institute on Aging) 
 
Theoretical model 
Conceptual 
framework adapted 
from Cooper et al 
(source 33) 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bosworth et al., 
20056 
V-STITCH 

Overall N: NR 
G1: 63 (11.24) 
G2: 64 (11.48) 

Overall N: NR 
G1: 2% 
G2: 2% 

White 
Overall N: NR 
G1: 56 
G2: 58 
 
African-American 
Overall N: NR 
G1: 41 
G2: 39 

Yes High school or less, 
% 
Overall N: NR 
G1: 50 
G2: 51 
 
Inadequate income, 
% 
Overall N: NR 
G1: 23 
G2: 21 
 
Diabetic, % 
Overall N: NR 
G1: 38 
G2: 42 
 
Adherent to 
medications (based 
on self-report), % 
Overall N: 66 
G1: NR 
G2: NR 

Additional 
theoretical model: 
Health Decision 
Theoretical Model 
HDM 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Overall N: NR 
G1: 61 (12.7) 
G2: 62 (11.9) 

Overall N: NR 
G1: 65 
G2: 67 

Caucasian, % 
Overall N: NR 
G1: 50% 
G2: 47% 
African American, % 
Overall N: NR 
G1: 47% 
G2: 51% 

Yes 12th grade or less  
Overall N: NR 
G1: 35% 
G2: 38% 
 
Functionally 
illiterate 
(REALM<=60), % 
Overall N: NR 
G1: 27% 
G2: 27% 
 
Inadequate income, 
% 
Overall N: NR 
G1: 18% 
G2: 21% 
 
Diabetic, % 
Overall N: NR 
G1: 34% 
G2: 38% 

Funding source: 
NHLBI, Pfizer Health 
Literacy 
Communication 
Initiative grant, 
American Heart 
Association 
Established-
Investigator award 
Theoretical model: 
also Health Decision 
Model and 
motivational 
interviewing 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Capoccia et al., 
20049 
NA 

Overall N: 74 
G1: 38.2 ± 13.8 
G2: 39.4 ± 13.4 
p=0.71 

Overall N: 57 (77) 
G1: 34 (83) 
G2: 23 (70) 
p=0.18 

Non-White 
Overall N: 16 (22) 
G1: 9 (22) 
G2: 7 (21) 
p=0.94 

Yes Annual household 
income <$30,000 
Overall N: 19 (26) 
G1: 12 (29) 
G2: 7 (21) 
p=0.36 
 
Panic disorder 
G1: 9 (22) 
G2: 5 (15) 
p= 0.43 
 
Neuroticism score 
(Mean ± S.D. NEO) 
G1: 12.4 ± 6.1 
G2: 11.0 ± 5.5 
p= 0.31 
 
Dysthymic disorder 
G1: 23 (56) 
G2: 16 (48) 
p= 0.40 
 
Prior 
antidepressant for 
depression 
G1: 20 (49) 
G2: 12 (36) 
p= 0.28 
 
Prior counseling or 
psychotherapy 
G1: 17 (41) 
G2: 17 (52) 
p= 0.39 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Capoccia et al., 
20049 
NA 
(continued) 

    Mean ± S.D. SCL-20 
score 
No. (%) with SCID 
major depression 
G1: 21 (53) 
G2: 9 (28) 
p= 0.04 
 
Mean ± S.D. SF-12 
Index (physical) 
score 
G1: 49.6 ± 1.6 
G2: 52.6 ± 1.6 
p= 0.68 
 
Mean ± S.D. SF-12 
Index (mental) 
score 
G1: 28.0 ± 1.6 
G2: 29.0 ± 1.7 
p= 0.20 

 

Carter et al., 200910 
NA 

 

Overall N: NR 
G1: 57.3 (14.3) 
G2: 59.2 (13.8) 

Overall N: NR 
G1: 62.5% 
G2: 55.7% 

White/Caucasian 
Overall N: NR 
G1: 85.9% 
G2: 77.6% 
African-American 
Overall N: NR 
G1: 6.8% 
G2: 19.5% 
American Indian 
Overall N: NR 
G1: 0.5% 
G2: 1.0% 
>1 Race or Other 
Overall N: NR 
G1: 2.6% 
G2: 1.9% 

Yes Low self-reported 
medication 
adherence (i.e., 
score >3) (%) 
Overall N: NR 
G1: 8.9% 
G2: 9.1% 
NS 
 
Household income 
<$25,000 (%) 
Overall N: NR 
G1: 21.4% 
G2: 51.9% 
p < 0.001 

  



 

D-74 

Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Carter et al., 200910 
NA 
(continued 

    Insurance status 
(%): 
Individual/group plan  
G1: 56.3% 
G2: 32.4% 
Medicare/Medicaid 
G1: 37.0% 
G2: 40.5% 
Self-pay or other 
G1: 6.8% 
G2: 27.1% 
p < 0.001 
 
Married 
Overall N: NR 
G1: 67.7%% 
G2: 43.3% 
p: <0.001 
 
BMI (kg/m^2) (Mean 
(SD)) 
Overall N: NR 
G1: 32.1 (6.8) 
G2: 34.2 (8.7) 
p: 0.010 
 
Diabetes mellitus 
(%) 
Overall N: NR 
G1: 19.8% 
G2: 38.1% 
p < 0.001 
 
Heart failure (%) 
Overall N: NR 
G1: 0.5% 
G2: 1.9% 
NS 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Carter et al., 200910 
NA 
(continued 

    Chronic kidney 
disease (%) 
Overall N: NR 
G1: 5.7% 
G2: 7.6% 
NS  
 
Angina (%) 
Overall N: NR 
G1: 0.5% 
G2: 5.7% 
p < 0.003 
 
Peripheral arterial 
disease (%) 
Overall N: NR 
G1: 2.1% 
G2: 1.9% 
NS 
Left ventricular 
hypertrophy (%) 
Overall N: NR 
G1: 1.6% 
G2: 1.4% 
NS 
 
>1 Coexisting 
condition (%) 
Overall N: NR 
G1: 90.1% 
G2: 95.2% 
p=0.051 
 
No. of coexisting 
conditions (Mean 
(SD)) 
Overall N: NR 
G1: 2.8 (1.8) 
G2: 3.6 (2.2) 
p < 0.001 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Chernew et al., 
200811 
NA 

Overall N (2004):  
G1: 37.4 
G2: 43.9 
 
Overall N (2005): 
G1: 38.0 
G2: 44.7 

Overall N (2004):  
G1: 53.5 
G2: 51.2 
 
Overall N (2005): 
G1: 53.5 
G2: 51.2 

NR No NA "Other" Theoretical 
Model = None 
specified 
"Other" Level of 
Randomization = Not 
applicable 

Choudhry et al., 
201012 
NA 

Total sample 
Overall N: NR 
G1: 58.8 (NR) 
G2: 67.5 (NR) 
G3: 53.8 (NR) 
G4: 54.5 (NR) 
G1 and G3: 
p<0.05 
G2 and G4 p<0.05 

Total sample 
Overall N: NR 
G1:36.1% 
G2: 37.6% 
G3: 39.8% 
G4: 28.8% 
G1 and G3: 
p<0.05 
G2 and G4 
p<0.05 

Black 
Total sample 
Overall N: NR 
G1: 11.5% 
G2:10.2% 
G3: 11.9% 
G4: 12.3% 
G2 and G4 p<0.05 

Yes Income (Mean): 
Overall: NR 
G1: $56,625 
G2: $54,715 
G3: $58,263 
G4: $57,286 
 
Coronary artery 
disease (%): 
Overall N: NR 
G1: 26.3% 
G2: 60.6% 
G3: 25.3% 
G4:43.8% 
 
Congestive heart 
failure: 
Total sample: Data 
NR 
 
Statin users 
Overall N: NR 
G1: 1.8% 
G2: 1.8% 
G3: 1.8% 
G4: 2.4% 
 
Hypertension: 
Overall: NR 
G1: 50.0% 
G2: 55.5% 
G3: 59.5% 
G4: 46.4% 

Study design - Other 
= Interrupted time 
series with concurrent 
control group 
Level of 
randomization - Other 
= NA 
Theoretical model - 
Other = Value-based 
insurance design 
strategy 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Choudhry et al., 
201012 
NA 
(continued) 

    Diabetes: 
Overall: NR 
G1: 36.2% 
G2: 12.6% 
G3 34.5% 
G4: 9.9% 
 
Charlson 
comorbidity score: 
Overall: NR 
G1: 1.0 
G2: 3.3 
G3: 1.0 
G4: 3.3 
 
Monthly drug copay 
(year before copay 
reduction): 
Overall: NR 
G1: $24.18 
G2: $17.22 
G3: $11.80 
G4: 10.65 
G1 and G3 differ on 
income, hypertension 
and copay at p < 
0.05 
G2 and G4 differ 
income, CAD, 
Hypertension, 
diabetes and copay 
at p < 0.05 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Choudhry et al., 
201113 

Overall N: 5855 
G1: 53.6 (7.6) 
G2: 53.7 (7.6) 

Overall N: 5855 
G1: 24.4 
G2: 25.3 

Overall N: NR 
G1: NR 
G2: NR 

Yes Congestive heart 
failure 
Overall N: 5855 
G1: 27.0 
G2: 29.1 
 
COPD 
Overall N: 5855  
G1: 15.7 
G2: 16.4 
 
Diabetes 
Overall N: 5855 
G1: 34.3 
G2: 34.8 
 
Hypertension 
Overall N: 5855 
G1: 71.2 
G2: 72.4 
 
Previous MI 
Overall N: 5855 
G1: 15.6 
G2: 17.4 
 
Stroke 
Overall N: 5855 
G1: 5.8 
G2: 6.7 

NA 

Friedman et al., 
199614 
NA 

Overall N: 76 
G1: 76 
G2: 77 

Overall N: 77 
G1: 75 
G2: 79 

Black % 
Overall N: 11%  
G1: 10%  
G2: 11%  

Yes Education 
(%):Overall N: NR 
1-11 
G1: 20 
G2: 32 
12 
G1: 55 
G2: 51 

"Other" theoretical 
model = none 
specified 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Friedman et al., 
199614 
NA 
(continued) 

    13-17 
G1: 25 
G2: 17 
 
Employed (%) 
G1: 9 
G2: 10 
 
Comorbid disease 
(%) 
Heart disease 
G1: 29 
G2: 34 
Stroke 
G1: 6 
G2: 7 
Diabetes 
G1: 20 
G2: 16 
Other 
G1: 80 
G2: 82 
 
Mean number of 
comorbid disease 
G1: 1.2 
G2: 1.2 
 
Mean medication 
adherence 
G1: 93 
G2: 94 
 
Mean systolic BP 
(mm Hg) 
G1: 169.5 
G2: 167 

 

Friedman et al., 
199614 
NA 
(continued) 

    Mean diastolic BP 
(mm Hg) 
G1: 86.1 
G2: 84.0 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Fulmer et al., 
199915 
NA 

Overall N: 50 
G1: 73.1 (6.5) 
G2: 76.2 (8.8) 
G3: 73.7 (5.3) 

Overall N: NR 
G1:  
G2:  

Overall N: 50 
White 
G1: 23.5 
G2: 20.0 
G3: 0.0 
 
Black 
G1: 23.5 
G2: 33.3 
G3: 33.3 
 
Other 
G1: 50.0 
G2: 46.7 
G3: 61.1 

yes Average 
compliance rates at 
BL 
G1: 82% 
G2: 76% 
G3: 81% 

Funding Source: 
Pharma, private 
foundation 
 
Theoretical Model: 
Article describes 
using a "stimulant 
strategy" 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Grant et al., 200316 
NA 

Overall N: (for all 
randomized to G1 
and G2) NR 
G1: 63.3 (12.7) 
G2: 64.9 (12.1) 
Overall N: for 
completers (NR) 
G1: 64 (12) 
G2: 69 (10) 

Overall (all 
randomized to G1 
and G2) N: NR 
G1: 52 
G2: 51 Overall N 
(all completers): 
NR 
G1: 55 
G2: 69 

Overall N randomized: 
NR  
G1: % white: 79  
G2: % white: 89 Overall 
N for completers: NR 
G1: % white: 87  
G2: % white: 93  

Yes Baseline 
Medication 
Adherence (# days 
adherent in last 7 
days) 
Overall N for 
completers: NR 
G1: 6.7 (0.9)  
G2: 6.9 (0.4) 
 
HbA1c (mean (SD)) 
Overall (all 
randomized to G1 or 
G2: NR 
G1: 7.7 (1.6) 
G2: 7.6 (1.4) 
Overall N 
(completers): NR 
G1: 7.7 (1.7) 
G2: 7.5 (1.1) 
 
Number of 
Medicines (mean 
(SD)) 
Overall N 
(Completers): NR 
G1: 6 (2.8) 
G2: 5.8 (2.7) 

Other Theoretical 
Model = None 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

Overall N: 58.0 
(NR) 
G1: 57.9 (NR) 
G2: 58.3 (NR) 

Overall N: 51.1 
G1: 50.8 
G2: 52.4 

White 
Overall N: 79.9 
G1: 80.0 
G2: 79.6 
 
Black 
Overall N: 9.0 
G1: 9.0 
G2: 9.2 
 
Hispanic 
Overall N: 6.4 
G1: 6.4 
G2: 6.4 
 
Asian 
Overall N: 1.8 
G1: 1.7 
G2: 2.2 

Yes Prescription health 
plan, % 
Overall N: 77.4 
G1: 77.5 
G2: 77.2 
 
Level of education-
elementary, % 
Overall N: 9.8 
G1: 9.8 
G2: 9.4 
 
Level of education-
high school, % 
Overall N: 53.8 
G1: 53.9 
G2: 53.4 
 
Level of education-
college, % 
Overall N: 25.9 
G1: 25.8 
G2: 26.2 
 
Level of education-
graduate or 
professional, % 
Overall N: 10.6 
G1: 10.5 
G2: 10.9 

Theoretical model: 
not specified 
 
<$15,000, % 
Overall N: 20.6 
G1: 21.0 
G2: 19.0 
 
$15,001-$25,000, % 
Overall N: 21.2 
G1: 21.2 
G2: 21.4 
 
$25,001-$50,000, % 
Overall N: 31.0 
G1: 31.1 
G2: 30.8 
 
$50,001-$100,000, % 
Overall N: 21.7 
G1: 21.1 
G2: 23.7 
 
>$100,000, % 
Overall N: 5.5 
G1: 5.6 
G2: 5.1 
 
Diabetic (male), % 
Overall N: 8.8 
G1: 8.1 
G2: 8.9 
 
Diabetic (female), % 
Overall N:9.8 
G1: 9.6 
G2: 9.8 
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Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Hoffman et al., 
200318 
NA 

Overall N: NR 
G1: 51.9 (16.7) 
G2: 51.2 (16.5) 

Overall N: 68 
G1: 67.9 
G2: 67.6 

NR No NA Other (Level of 
randomization): 
random selection of 
zip codes of 
physicians' offices for 
inclusion in study. 
Allocation conducted 
by listing zip codes 
numerically and 
alternating arms. 
 
Multiple funding 
sources: Pharma 
companies & 
insurance provider 
 
Theoretical Model: 
No theoretical model 
reported 

Hunt et al., 200819 
NA 

Overall N: NR 
G1: 68 (12) 
G2: 68 (13) 

Overall N: NR 
G1: 63 
G2: 66 

NR Yes Comorbidities, N 
(%): 
Overall N: NR 
G1:  
Asthma or COPD, 27 
(12) 
Diabetes, 59 (26) 
History of stroke, 15 
(7) 
Coronary artery 
disease, 46 (20) 
Renal impairment, 8 
(3) 
One or more chronic 
conditions, 111 (48) 
Baseline systolic BP 
(mean (SD)), 173 
(15) 
Baseline diastolic BP 
(mean (SD)), 90 (14) 
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Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Hunt et al., 200819 
NA 
(continued) 

    G2:  
Asthma or COPD, 27 
(12) 
Diabetes, 57 (25) 
History of stroke, 6 
(3) 
Coronary artery 
disease, 43 (18) 
Renal impairment, 6 
(3) 
One or more chronic 
conditions, 103 (44) 
Baseline systolic BP 
(mean (SD)), 174 
(15) 
Baseline diastolic BP 
(mean (SD)), 92 (14) 
 
Education, college, 
N (%) 
G1: 64 (28) 
G2: 65 (28)  
 
Only statistical sig 
between group 
difference was 
history of stroke, 
p=0.04 

 

Janson et al., 
200320 
NA 

Overall N: 65 
G1: 32 (9) 
G2: 35 (8) 

Overall N: G1: 18 
(55%) 
G2: 18 (56%) 

NR Yes No group differences 
at baseline:  
 
BL values: 
Adherence to 
inhaled 
corticosteroid (%) 
G1: 70 (30)  
G2: 65 (34) 

col X: no explicit 
theory used but 
testing whether 
imparting basic 
information and skills 
will lead to behavior 
that will improve 
asthma control 
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Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Janson et al., 
200320 
NA 
(continued) 

    Quality of life* 
G1:27 (13) 
G2: 24 (14)  
 
Perceived control 
of asthma 
G1: 37 (6) 
G2: 42 (5)  
 
Symptom severity 
G1:11 (6) 
G2: 7 (6) 
 
Beta-agonist (puffs) 
G1: 4 (3)  
G2: 3 (3) 
 
FEV1 (% predicted) 
G1: 83 (17)  
G2: 80 (20) 
 
Morning peak flow 
(L/min)  
G1: 446 (125) G2: 
363 (97)  
 
Eosinophil cationic 
protein 
G1: 319 +/- 277 G2: 
324 (346) 
 
Tryptase ( g/L) 
G1: 10 (22)  
G2: 3 (5) 
 
Eosinophil’s (%) 
G1: 6 (8) 
G2: 7 (12) 
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Specify 
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Group Differences  
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Entries  

Janson et al., 
200320 
NA 
(continued) 

    Neutrophils (%) 
G1: 39 (17)  
G2: 44 (19) 

 

Janson et al., 
200921 
NA 

Overall N: 84 
G1: 36.8 +/- 9.4 
G2: 39.7 +/- 9.3 

Overall N: G1: 24 
(53) 
G2: 21 (54) 

Asian 
G1: 10 (22) 
G2: 6 (15) 
 
Black 
G1: 1 (2) 
G2: 4 (10) 
 
White 
G1: 28 (62) 
G2: 26 (67) 
 
Other 
G1: 6 (14) 
G2: 3 (8) 

Yes Insured:  
Overall N: G1: 37 
(82) G2: 27 (69)  
 
Severity by FEV1 
criteria: Severe 
(60% predicted 
value)  
G1: 22 (49) G2: 18 
(46);  
 
Adherence to ICS 
(%) 
G1: 82 +/- 18 
G2: 81 +/- 18, p=.71 
only statistically sign 
difference across 
groups: peak flow 
 
Peak flow (morning 
only)  
G1: 427.4 +/- 91.1 
G2: 381.8 +/- 110.2 , 
p=0.04 
 
Other markers of 
severity: Perceived 
asthma control score 
(11-55) 
G1: 41.8 +/- 6.1  
G2: 40.2 +/- 4.2, 
p=.14 

Funding sources - 
gov't and pharma 
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Janson et al., 
200921 
NA 
(continued) 

    Asthma quality-of-
life score (0-80)  
G1: 16.0 +/- 11.0 G2: 
15.8 +/- 11.1, p=.94 
 
Peak flow (morning 
only) 
G1: 427.4 +/- 91.1 
G2: 381.8 +/- 110.2, 
p=.04 
 
Mean weekly puffs 
of b-agonist used  
G1: 1.5 +/- 1.9 
G2: 1.7 +/- 2.2,  
p= .71 
 
Mean weekly 
symptom score 
G1: 4.5 +/- 4.4 
G2: 5.1 +/- 5.1, p=.55 
 
Mean % symptom-
free days per week 
G1: 34.1 +/- 37.1 
G2: 31.0 +/- 37.2, 
p=.70 
 
Mean weekly 
number of 
nighttime 
awakenings 
G1: 0.29 +/- 0.69  
G2: 0.35+/- 0.97, 
p=.75 
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Group Differences  
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Specify "Other" 
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Johnson et al., 
200622 
NR 

Overall N: NR 
G1: NR 
G2: NR 

Overall N: 49.6 
G1: NR 
G2: NR 

White 
Overall N: 83.0 
G1: NR 
G2: NR 
 
Black 
Overall N: 5.8 
G1: NR 
G2: NR 
 
Other 
Overall N: 11.2 
G1: NR 
G2: NR 

Yes Under $25,000, % 
Overall N: 21.8 
G1: NR 
G2: NR 
 
$25,000-$50,000, % 
Overall N: 33.1 
G1: NR 
G2: NR 
 
$50,000-$75,000, % 
Overall N: 21.8 
G1: NR 
G2: NR 
 
$75,000 or above, % 
Overall N: 23.4 
G1: NR 
G2: NR 

  

Johnson et al., 
200623 
NR 

Overall N: 55.7 
(median) G1: NR 
G2: NR 

Overall N: 47.0 
G1: NR 
G2: NR 

White 
Overall N: 76.4 
G1: NR 
G2: NR 
 
Black 
Overall N: 16.1 
G1: NR 
G2: NR 
 
Other 
Overall N: 7.5 
G1: NR 
G2: NR 

Yes Under $25,000, % 
Overall N: 15.9 
G1: NR 
G2: NR 
 
$25,000-$50,000, % 
Overall N: 29.1 
G1: NR 
G2: NR 
 
$50,000-$75,000, % 
Overall N: 22.1 
G1: NR 
G2: NR 
 
$75,000 or above,  
% 
Overall N: 32.9 
G1: NR 
G2: NR 

none 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Katon et al., 199524 
NA 

Overall N: 217 
 
Major depression 
group N=91 
G1: 43.2 (15.4) 
G2: 42.3 (12.7) 
 
Minor depression 
group N=126 
G1: 52.2 (14.3) 
G2: 50.3 (15.1) 

Overall N: 217 
 
Major depression 
group N=91 
G1: 77.5 
G2: 88.1 
 
Minor depression 
group N=126 
G1: 76.3 
G2: 68.7 

NR yes Overall N: 217 
 
SCL mean (SD) 
depression score 
Major depression 
group N=91 
G1: 2.35 (0.49) 
G2: 2.23 (0.48) 
Minor depression 
group N=126 
G1: 1.67 (0.40) 
G2: 1.72 (0.56) 
 
IDS mean (SD) 
score 
Major depression 
group N=91 
G1: 46.6 (9.0) 
G2: 45.1 (11.2) 
Minor depression 
group N=126 
G1: 29.1 (9.6) 
G2: 28.0 (9.5) 
 
Chronic disease 
score mean (SD) 
score 
Major depression 
group N=91 
G1: 1.3 (1.9) 
G2: 0.6 (1.4) 
Minor depression 
group N=126 
G1: 2.3 (3.2) 
G2: 1.5 (1.9) 

Other Theoretical 
Model: unspecified 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Katon et al., 199625 
NA 

Overall N: NR 
Major Depression 
Group 
G1: 43.1 (9.3) 
G2: 44.8 (15.9) 
 
Minor Depression 
Group 
G1: 49.2 (13.9) 
G2: 47.2 (13.8) 

Overall N: NR 
Major Depression 
Group 
G1: 77.4 
G2: 73.5 
 
Minor Depression 
Group 
G1: 71.7 
G2: 73.8 

Overall N: NR 
Major Depression 
Group (% White) 
G1: 77.4 
G2: 91.2 
 
Minor Depression 
Group (% White) 
G1: 91.3 
G2: 85.7 

Yes >1 year of college 
(%) 
Major Depression 
Group 
G1: 90.3 
G2: 70.6 
 
Minor Depression 
Group 
G1: 87.0 
G2: 81.0 
 
Chronic disease 
(mean (SD)): 
Overall N: NR 
Major Depression 
Group 
G1: 1.19 (1.6) 
G2: 1.1 (2.0) 
 
Minor Depression 
Group 
G1: 1.5 (2.6) 
G2: 1.2 (2.3) 
 
Inventory of 
Depressive 
Symptoms Score 
(mean (SD)) 
Major Depression 
Group 
G1: 46.8 (10.8) 
G2: 46.0 (8.8) 
 
Minor Depression 
Group 
G1: 27.3 (7.4) 
G2: 28.2 (11.3) 

Column X: "Other" 
Theoretical Model = 
Social Cognitive 
theory and Social 
Learning theory 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Katon et al., 199625 
NA 
(continued) 

    SCL-20 (mean (SD)) 
Major Depression 
Group 
G1: 2.46 (0.53) 
G2: 2.35 (0.51) 
 
Minor Depression 
Group 
G1: 1.77 (0.49) 
G2: 1.62 (0.54) 
 
Recurrent major 
depression (>2 
episodes) 
Major Depression 
Group 
G1: 59.1 
G2: 65.4 
 
Minor Depression 
Group 
G1: 66.7 
G2: 64.9 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Katon et al., 200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Overall N: 387 
(reported as 386 in 
Ludman et al. and 
Katon et al.) 
G1: 46.4 (11.9) 
G2: 45.6 (13.3) 

Overall N: 387 
(reported as 386 
in Ludman et al. 
and Katon et al.) 
G1: 75.4 
G2: 71.9 

Overall N: 387 
(reported as 386 in 
Ludman et al. and 
Katon et al.) 
 
% Caucasian: 
G1: 92.3 
G2: 88.0 

Yes  
Severity of 
Depression 
 
% with major 
depression within 
past 2 years 
Overall N: 387 
(reported as 386 in 
Ludman et al. and 
Katon et al.) 
G1: 78.5 
G2: 87.5 
p=0.01 
 
SCL Depression 
Score (range 0 to 
4), mean (SD)  
G1: 0.83 (0.39)  
G2. 0.84 (0.35) 
 
Comorbidity: 
Chronic Disease 
Score, mean (SD) 
G1: 1051.4 (1228.0) 
G2: 1009.2 (994.5) 

NA 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Overall N: NR 
G1: 47.2 (14) 
G2: 46.7 (13.4) 

Overall N: NR 
G1: 67.5 
G2: 81.6 
p= 0.02  

% Caucasian 
Overall N: NR 
G1: 79.8 
G2: 80.7 

Yes Severity of 
Depression SCL 
Depression score 
G1: 1.9 (0.5) 
G2: 1.9 (0.5) 
 
Moderate 
depression: N=149 
Severe depression: 
N=79 
 
Recurrent 
depression (>= 3 
episodes), % 
G1: 76.3 
G2: 83.3 
 
Dysthymia, % 
G1: 40.0 
G2: 59.8 
 
Chronic disease 
score; mean (SD) 
G1: 1191.3 (978.5) 
G2: 1368.3 (1292.9) 

Other 
Randomization;: 
Patients stratified by 
severity of disease 
(moderate or high) 
prior to 
randomization. 
 
Other Theoretical 
Model: NR 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Lee et al., 200631 
FAME 

*Overall N: 78 
(8.3) 
G1: 77 (10.5) 
G2: 78 (6.2) 

*Overall N: 22.9 
G1: 25.3 
G2: 26.3 

White 
Overall N: 63.7 
G1: 61.4 
G2: 56.5 
 
Black 
Overall N: 32.3 
G1: 34.9 
G2: 40.8 

Yes <High School, % 
*Overall N: 7.5 
G1: 3.7 
G2: 12.9 
 
High School 
graduate, % 
*Overall N: 33.8 
G1: 32.1 
G2: 38.6 
 
College graduate, 
% 
*Overall N: 21.4 
G1: 24.7 
G2: 18.6 
 
Drug-treated 
hypertension, % 
*Overall N: 91.5 
G1: 92.8 
G2: 90.8 
 
Drug-treated 
hyperlipidemia, % 
*Overall N: 80.6 
G1: 83.1 
G2: 80.3 
 
BL adherence at 
completion of run-
in phase, mean 
(SD) 
Overall N: 61.2 
(13.5) 
G1: 61.4 (13.0) 
G2: 61.1 (14.1) 

Other Theoretical 
Model = not specified 
 
*Overall N for 
baseline 
characteristics 
reported for beginning 
of run-in phase 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Lin et al., 200632 
NA 

Overall N: Mean 
(SD) = 58.5 (NR) 
G1: Mean (SD) = 
58.6 (11.8) 
G2: Mean (SD) = 
58.1 (12.0) 

Overall N: 66.6% 
G1: 65.2% 
G2: 64.8% 

White 
Overall N: 80% 
G1: 81.1% 
G2: 75.2% 
No other race/ethnicity 
data provided 

Yes Type 2 Diabetes 
Overall N: NR 
G1: 96.3% 
G2: 95.8% 
 
Number of Diabetic 
Complications 
G1: Mean (SD) = 1.5 
(1.4) 
G2: Mean (SD) = 1.5 
(1.3) 
 
Major Depression 
(co-morbidity) 
Overall N: NR 
G1: 62.6%% 
G2: 69.1% 
 
>3 Previous 
Episodes of 
Depression (co-
morbidity) 
Overall N: NR 
G1: 68.6% 
G2: 60.5% 
 
BL SCL-20 Score 
(Depression 
severity) 
Overall N: NR 
G1: Mean (SD) = 1.7 
(0.5) 
G2: Mean (SD) = 1.6 
(0.5) 

Other Theoretical 
model = Intervention 
design and 
procedures based on 
the Pathways Study 
(source 24) 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Maciejewski et al., 
201033 
NA 

Diuretics 
Overall N: NR 
G1: 51.7 (7.9) 
G2: 52.0 (7.8) 
 
ACE Inhibitors 
Overall N: NR 
G1: 51.8 (8.0) 
G2: 52.2 (7.9) 
 
Statins 
Overall N: NR 
G1: 53.0 (7.3) 
G2: 53.4 (7.2) 
 
Beta Blockers 
Overall N: NR 
G1: 52.0 (8.2) 
G2: 52.4 (8.0) 
 
Calcium Channel 
Blockers 
Overall N: NR 
G1: 52.6 (7.8) 
G2: 52.8 (7.7) 
 
Metformin 
Overall N: NR 
G1: 51.6 (8.4) 
G2: 51.7 (8.3) 
 
ARBS  
Overall N: NR 
G1: 52.3 (7.6) 
G2: 52.6 (7.5) 

Diuretics 
Overall N: NR 
G1: 55% 
G2: 63% 
 
ACE Inhibitors 
Overall N: NR 
G1: 38% 
G2: 45% 
 
Statins 
Overall N: NR 
G1: 38% 
G2: 46%  
 
Beta Blockers 
Overall N: NR 
G1: 46% 
G2: 54% 
 
Calcium Channel 
Blockers 
Overall N: NR 
G1: 40% 
G2: 48% 
 
Metformin 
Overall N: NR 
G1: 45% 
G2: 54% 
ARBS  
Overall N: NR 
G1: 45% 
G2: 54%  

Overall N: NR 
G1: NR 
G2: NR 

Yes Comorbidity burden 
(mean, SD) 
Diuretics 
Overall N: NR 
G1: 2.51 (2.59) 
G2: 2.51 (2.59) 
 
ACE Inhibitors 
Overall N: NR 
G1: 2.82 (3.01) 
G2: 2.85 (3.02) 
 
Statins 
Overall N: NR 
G1: 2.95 (3.03) 
G2: 2.95 (3.11) 
 
Beta Blockers 
Overall N: NR 
G1: 3.51 (3.53) 
G2: 3.59 (3.72) 
 
Calcium Channel 
Blockers 
Overall N: NR 
G1: 2.98 (3.24) 
G2: 3.09 (3.37) 
 
Metformin 
Overall N: NR 
G1: 2.87 (2.54) 
G2: 2.88 (2.60) 
 
ARBS  
Overall N: NR 
G1: 2.90 (3.01) 
G2: 2.91 (3.11) 

NA 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Maciejewski et al., 
201033 
NA 
(continued) 

Cholesterol 
Absorption 
Inhibitors 
Overall N: NR 
G1: 53.5 (7.1)  
G2: 53.8 (7.0) 

Cholesterol 
Absorption 
Inhibitors 
Overall N: NR 
G1: 37% 
G2: 44% 

  Cholesterol 
Absorption 
Inhibitors 
Overall N: NR 
G1: 3.35 (3.19) 
G2: 3.40 (3.38) 

 

Mann et al., 201034 
The Statin Choice 

Overall N: 58 
(11.5) 
G1: 58 (12) 
G2: 58 (11) 

Overall N: Text 
states 58%, but 
the numbers in 
the table are not 
consistent with 
that  
G1: 74% 
G2: 75% 

Overall N: Black or 
Latino: 89%  
G1: Black or Latino: NR 
G2: Black or Latino: NR 

Yes < HS Education 
Overall N: 44% 
G1: 51% 
G2: 36%  
 
Mean HBA1c 
Overall N: mean 7.5 
(SD 2.0)  
G1: 7.0 (6.4, 8.7) 
(median (IQR))  
G2: 6.7 (6.3, 7.6) 
(mean (IQR))  
 
10 year 
Cardiovascular 
Risk (%) 
Overall N:  
< 15% risk: 53% 15-
30% Risk: 44% > 
30% Risk: 3% 
G1: < 15% risk: 53% 
15-30% Risk: 40% > 
30% Risk: 5% 
G2: < 15% risk: 54% 
15-30% Risk: 41% > 
30% Risk: 3%  
 
BL Statin Use 
Overall N: 69%  
G1: 69% 
G2: 69%  
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Motori et al., 201135 Overall N: NR 
G1: median 67 
(range 51-84) 
G2: median 67 
(range 50-82) 

Overall N: 100 
G1: 100 
G2: 100 

Overall N: NR 
G1: NR 
G2: NR 

Yes Annual income 
Overall N: NR 
G1: Median 50000 
(range 25000-90000) 
G2: Median 35000 
(range 25000-70000) 

NA 

Murray et al., 
200736 
NA 

Overall N: NR 
G1: 61.4 (SD 7.7) 
G2: 62.6 (SD 8.8) 

Overall N: NR 
G1: 68.0% 
G2: 66.1% 

Overall N: NR 
G1: Black 45.1%, White 
54.1%, Other 0.8% 
G2: Black 52.1%, White 
46.9%, Other 1.0% 

Yes Sufficient income 
G1: 62% 
G2: 64% 
 
Mean education 
G1: 11 (SD 2) 
G2: 11 (SD 3) 
 
Health literate 
G1: 72% 
G2: 71% 
 
Medicare 
G1: 54.1% 
G2: 56.3% 
 
Medicaid 
G1: 30.3% 
G2: 36.5% 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Nietert et al., 
200937 
NA 

Overall N: 60 (16) 
G1: 59.9 (16.7) 
G2: 60.6 (16.0) 
G3: 59.7 (16.5) 

Overall N: NR 
G1: NR 
G2: NR 

Black 
Overall N: NR 
G1: 16.3% 
G2: 16.3% 
G3: 16.5% 

Yes Income (Mean (SD)) 
Overall N: NR 
G1: $33,573 ($9029) 
G2: $33751 ($9339) 
G3: $33471 ($9448) 
 
Insurance Status 
Medicaid 
G1: 16.4% 
G2: 13.2% 
G3: 15.7% 
Other 
G1: 72.8% 
G2: 76.2% 
G3: 73.1% 
None 
G1: 10.8% 
G2: 10.6% 
G3: 11.2% 
 
Disease indication 
Diabetes 
G1: 12.2% 
G2: 12.2% 
G3: 10.5% 
 
Hypertension or 
heart failure 
G1: 56.8% 
G2: 55.9% 
G3: 56.0% 
 
Hyperlipidemia 
G1: 17.2% 
G2: 16.9%  
G3: 17.7% 

Theoretical model - 
Other = NS 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Nietert et al., 
200937 
NA 
(continued) 

    Depression 
G1: 13.2% 
G2: 14.6% 
G3: 15.1% 
 
Psychosis 
G1: 1.4% 
G2: 1.2% 
G3: 1.2% 

 

Okeke et al., 
200938 
NA 

Overall N: NR 
G1: 66.2 (13.1) 
G2: 63.8 (13.4) 

Overall N: NR 
G1: 48.6 
G2: 41.9 

Black: 
Overall N: NR 
G1: 65.7 
G2: 54.8 
 
White: 
Overall N: NR 
G1: 34.3 
G2: 41.9 
 
Asian: 
Overall N: NR 
G1: 0.00 
G2: 3.23 

Yes Family income 
based on zip code: 
Overall N: NR 
G1: ≤35K: 34.4%; 
35-50K: 22.9%; 57-
75K: 11.4%; >75K: 
31.4%; unknown: 0% 
G2: ≤35K: 25.8%; 
35-50K: 16.1%; 50-
75K: 38.7%; >75K: 
16.1%; unknown: 
3.23% 
 
Depression score 
mean (SD): 
Overall N: NR 
G1: 0.47 (0.46) 
G2: 0.42 (0.54) 
 
BL adherence: 
Overall N: NR 
G1: 54% 
G2: 46% 

Column Q: NIH, 
Pharma company 
(Alcon), grant from 
the Paul & Evanina 
Bell Mackall 
Foundation Trust, and 
the Wilmer Institute 
Research Program. 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Pearce et al., 
200839 
Cardiovascular 
Risk Education and 
Social Support 
(CaRESS) Trial 

Overall N: Mean 
(SD) = 62.1 
(10.79) 
G1: Mean (SD) = 
60.3 (9.44) 
G2: Mean (SD) = 
62.0 (11.51) 
G3: Mean (SD) = 
63.1 (10.98) 

Overall N: 55.3% 
G1: 48.0% 
G2: 65.5% 

White 
Overall N: 86.9% 
G1: 88.0% 
G2: 82.8% 
 
African-American 
Overall N: 13.1%  
G1: 12.0% 
G2: 17.2% 

Yes Health insurance 
(%) 
Group/private: 
Overall N: 60.9% 
G1: 53.1% 
G2: 51.9% 
G3: 70.3%  
Medicaid/Medicare: 
Overall N: 32.8% 
G1: 32.7% 
G2: 42.3% 
G3: 27.5% 
 
Other:  
Overall N: 1.0% 
G1: 0.0% 
G2: 3.7% 
G3: 0.0% 
 
None:  
Overall N: 5.2% 
G1: 14.3% 
G2: 1.9% 
G3: 2.2% 
 
Employment (%) 
Employed:  
Overall N: 37.5% 
G1: 47.9% 
G2: 35.2% 
G3: 33.3% 
 
Retired:  
Overall N: 47.9% 
G1: 37.5% 
G2: 46.3% 
G3: 54.4%  

Other Theoretical 
model = Self-efficacy 
theories also 
incorporated 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Pearce et al., 
200839 
Cardiovascular 
Risk Education and 
Social Support 
(CaRESS) Trial 
(continued) 

    Unemployed/ 
disabled:  
Overall N: 14.6% 
G1: 14.6% 
G2: 18.5% 
G3: 12.3% 
 
Education (%) 
< Some high school: 
Overall N: 16.6% 
G1: 20.0% 
G2: 13.8% 
G3: 16.5% 
 
High school/GED: 
Overall N: 41.2% 
G1: 44.0% 
G2: 39.7% 
G3: 40.7%  
 
2-year degree/some 
college:  
Overall N: 22.6% 
G1: 16.0% 
G2: 25.9% 
G3: 24.2% 
 
> 4-year college 
graduate:  
Overall N: 19.6% 
G1: 20.0% 
G2: 20.7% 
G3: 18.7% 

 

Powell et al., 
199540 
NA 

Overall N: NR 
G1: Mean (range) 
= 54 (20-94) 
G2: 55 (20-97) 

Overall N: NR 
G1: 65% 
G2: 68% 

NR No NA Funding source - 
Multiple = Pharma 
(Merck & Co.) and 
corporate (Ciba-
Geigy) 
Theoretical model - 
Other = NS 
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Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Powers et al., 
201168 

Overall N: 67 (8) 
G1: 68 (9) 
G2: 65 (8) 

Overall N: 2% 
G1: 2% 
G2: 2% 

White 
Overall N: 51% 
G1: 50% 
G2: 51% 
 
Black 
Overall N: 45% 
G1: 46% 
G2: 44% 

Yes Self-reported 
medication 
nonadherence, %: 
Overall N: 49% 
G1: 50% 
G2: 49% 
 
Self-reported 
medication 
adherence (Morisky 
scale), %: 
Overall N: NR 
G1: 50% 
G2: 51% 
 
Diabetes, %: 
Overall N:55% 
G1: 48% 
G2: 62% 
 
CHD, %: 
Overall N:44% 
G1: 48% 
G2: 40% 
 
Atrial fibrillation, %: 
Overall N:9% 
G1: 9% 
G2: 9% 
 
Left ventricular 
hypertrophy, %: 
Overall N:27% 
G1: 27% 
G2: 27% 

NA 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Overall N: 249 
G1: 49.8(8.7) 
G2: 49.8(10.5) 

Overall N: 7 
G1: N: 3 
G2: N: 4 

African American 
Overall N: 155 
G1: 63.4% 
G2: 61.6% 

Yes Income greater 
than $20K:  
G1: 60 (50.8%) 
G2: 52 (42.6%) 
 
Physical health 
comorbidity score, 
mean (SD):  
G1: 3.2 (2.3) 
G2: 3.8 (2.3) 
p=.046 

col X: theory of Other  

Rich et al., 199642 
NA 

Overall N: 80 
(median) 
G1: 80.5 (6.7) 
G2: 78.4 (6.1) 
p: 0.029 

Overall N: 67% 
G1: 74% 
G2: 59% 
p: 0.079  

Caucasian 
Overall N: 35% 
G1: 40% 
G2: 29% 

Yes Education > 8th 
grade, %: 
Overall: NR 
G1: 60% 
G2: 51% 
 
Hypertension, %: 
Overall: NR 
G1: 81% 
G2: 83% 
 
Diabetes, %: 
Overall: NR 
G1: 25% 
G2: 32% 
 
Prior heart failure, 
%: 
G1: 68% 
G2: 82% 
p 0.067 

Other Theoretical 
model:  
Not specified 
 
Heart rate, mean:* 
G1: 92 (+/- 20) 
G2: 83 (+/- 19) 
p: 0.004* 
 
Hemoglobin (g/L), 
mean: 
G1: 125 (+/- 18) 
G2: 120 (+/- 19) 
p: 0.087 
 
Creatinine (mmol/L), 
Mean: 
G1: 137 +/- 66 
G2: 158 +/- 83 
p: 0.083 
 
Serum Cholesterol 
(mmol/L), mean: 
G1: 5.3 +/- 1.3G2: 4.8 
+/- 1.4 
p: 0.052 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Rickles et al., 
200543 
NA 

Overall N: 63 
G1: 37.8 ± 10.7 
G2: 37.5 ± 13.4 

Overall N: G1: 25 
(80.6%) 
G2: 28 (87.5%) 

White 
Overall N: G1: 27 (87.1) 
G2: 31 (96.9) 
 
Other: 
Overall N: 
G1: 4 (12.9) 
G3:1 (3.1) 

Yes Current number of 
medications other 
than 
antidepressants 
Overall N:  
G1: 0.87 ± 1.41 
G2: 0.78 ± 1.16 
 
No past history of 
psychiatric 
medication use, No. 
(%) 
G1:18 (58.1) G2:27 
(84.4)  
 
Past use of 
psychiatric 
medications, No. 
(%) 
G1:13 (41.9) 
G2: 5 (15.6) 
P<.05 

Other Teoretical 
Model = health 
collaboration model 
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Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Ross et al., 200444 
NR 

Overall N: NR 
G1: 57 (NR) 
G2: 55 (NR) 

Overall N: NR 
G1: 20  
G2: 26 

White, non-Hispanic 
Overall N: NR 
G1: 92 
G2: 88 

Yes College graduate, 
% 
Overall N: NR 
G1: 53 
G2: 44 
p <0.001 comparing 
participants to 
decliners (26% in 
decliners) 
 
Household 
income<$45,000/ye
ar, % 
Overall N: NR 
G1: 56 
G2: 50 
p <0.001 comparing 
participants to 
decliners (76% in 
decliners) 
 
Safety net 
insurance program, 
% 
Overall N: NR 
G1: 19 
G2: 19 
 
Morisky BL score  
Overall: 3.4 
G1: NR 
G2: NR 
 
GAS BL score: 
Overall: 82 
G1: NR 
G2: NR 

Other Theoretical 
model: NS 
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Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Rudd et al., 200445 
NA 

Overall N: NR 
G1: 59 (10) 
G2: 60 (9) 

Overall N: NR 
G1: 50 
G2: 56 

White 
Overall N: NR G1: 76 
G2: 72 
 
African American 
Overall N: NR  
G1: 11 
G2: 8 
 
Asian American 
Overall N: NR 
G1: 4 
G2: 4 
 
Hispanic 
Overall N: NR 
G1: 1 
G2: 8 
 
Other ethnicity 
Overall N: NR  
G1: 8 
G2: 8 

Yes Some high school, 
% 
Overall N: NR 
G1: 5 
G2: 5 
 
High school 
graduate, % 
Overall N: NR 
G1: 17 
G2: 19 
 
Some college, % 
Overall N: NR 
G1: 24 
G2: 23 
 
College degree, % 
Overall N: NR 
G1: 27 
G2: 31 
 
Postdoctoral 
degree, % 
Overall N: NR 
G1: 27 
G2: 22 
 
Dyslipidemia, % 
(p<0.05) 
Overall N: NR 
G1: 16 
G2: 30 

Other Funding: 
CorSolution’s, Inc.  
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Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Rudd et al., 200946 
NA 

Overall N: 127 
G1: Mean 57.6 
(13.8) 
G2: Mean 59.5 
(13.9) p=0.43% 
≥65 years old 
G1: 25% 
G2: 43% 
p: 0.03 

Overall N: 127 
G1: 81 
G2: 78 

Caucasian 
Overall N: 127 
G1: 91 
G2: 94 

Yes Annual income 
<$30K 
Overall N: 127 
G1: 20% 
G2: 39% 
p=0.02 

Other Study Design: 
RCT with stratified 
randomization based 
on education level.  

Schaffer et al., 
200447 
NA 

Overall N: 44 
mean age 37 
G1: NR 
G2: NR 
G3: NR 
G4: NR 
 
No statistical 
differences across 
groups 

Overall N: 29/44 
(65.9%)  
G1: NR 
G2: NR 
G3: NR 
G4: NR 
No statistical 
difference across 
groups 

17% AA, 72% white, 
1% Hispanic, Asian, or 
Pacific Islander; not 
reported by study arm; 
no statistical 
differences across 
groups 

No No baseline 
characteristics 
reported by study 
arm; however, 
across all study arms 
authors report that 
there were no 
statistical differences 
in years since 
asthma diagnosis, 
education, self-
reported adherence, 
pharmacy-reported 
adherence, or 
baseline FEV1.  

  

Schectman et al., 
199448 
NA 

Niacin 
Overall N: NR 
G1: 59 (1) 
G2: 62 (1) 
 
BAS 
Overall N: NR 
G1: 61 (2) 
G2: 59 (2) 

Niacin 
Overall N: NR 
G1: NR 
G2: NR 
 
BAS 
Overall N: NR 
G1: NR 
G2: NR 

Caucasian  
Niacin 
Overall N: NR 
G1: 86 
G2: 90 
 
BAS 
Overall N: NR 
G1: 86 
G2: 82 

Yes CHD, Diabetes, 
HTN, % 
Niacin 
Overall N: NR 
G1: 39, 2, 56 
G2: 42, 4, 63 
 
BAS 
Overall N: NR 
G1: 35, 24, 62 
G2: 37, 13, 52 

Multiple funding 
sources: Gov’t, 
Pharma (Squibb-
Bristol) 
 
Other Theoretical 
model: NS 

Schneider et al., 
200849 
NA 

Overall N: 85 
G1: 71.6 (5.9) 
G2: 72.3 (5.2)  

Overall N: 85 
G1: 24.7 
G2: 25.9 

Overall N: 85 
G1: NR 
G2: NR 

yes Renal impairment 
(SCr>1.2mg/dl) 
Overall N: 85 
G1: 6.5 
G2: 7.9 
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Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Schnipper et al., 
200650 
NA 

Overall N: 176 
G1: 60.7 (17.2) 
G2: 57.7 (15.9) 

Overall N: 176 
G1: 67 
G2: 65 

Overall N:  
G1: NR 
G2: NR 

No  
NA 

Other Funding 
Source: Pharma, 
university, Gov’t 
 

Simon et al., 200651 
NA 

Overall N:  
G1: 41±15 
G2: 45±13 

Overall N:  
G1: 71 (69%) 
G2: 63 (61%) 

White 
Overall N:  
G1: 92 (89%) 
G2: 93 (89%) 

Yes Severity: SCL 
depression scale 
Overall N:  
G1: 1.61±.68  
G2: 1.57±.71 
 
Patient Health 
Questionnaire 
score (0 to 27 range; 
higher scores 
indicate more severe 
depression) 
G1: 16.0±6.2  
G2: 15.8±6.1 
95% CI,  
p: .84 

Other Funding 
Source: funding from 
gov't and pharma 
 
Other Theoretical 
Model: NS 
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Female  Race/Ethnicity %  
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Characteristics 
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Group Differences  

Add Comments or 
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Sledge et al., 
200652 
NA 

Overall N: 96 
G1: 53 (range 24-
84) 
G2: 49 (range 23-
80) 

Overall N: 96 
G1: 26 
G2: 41 

Overall N: 96 
Caucasian 
G1: 32 
G2: 31 
 
African American 
G1: 49 
G2: 51 
 
Hispanic 
G1: 13 
G2: 12 

Yes Medicare/Medicaid 
Overall N: 96 
G1: 95% 
G2: 92% 
 
Gross income 
<$20K 
G1: 89% 
G2: 86% 
 
Congestive heart 
failure 
G1: 17% 
G2: 12% 
 
Coronary artery 
disease 
G1: 17% 
G2: 18% 
 
COPD 
G1: 23% 
G2: 16% 
 
Diabetes mellitus 
G1: 28% 
G2: 24% 
 
ESRD/CRI 
G1: 4% 
G2: 6% 
 
Chronic pain 
G1: 11% 
G2: 6% 
 
Asthma 
G1: 19% 
G2: 20% 

Other Funding 
Source: Aetna health 
insurance company 
grant and Esther S. 
Gross Professorship 
 
Other Conditions: 
multiple conditions, 
NS 
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Smith et al., 200853 
NR 

Overall: NR 
G1: 64.69 (14.19) 
G2: 65.04 (13.38) 

Overall: NR 
G1: 31.3 
G2: 34.0 

NR Yes Medicare, % 
Overall: NR 
G1: 46.4 
G2: 47.1 
 
Medicaid, % 
Overall: NR 
G1: 1.6 
G2: 1.6 
 
Adherence, 
Proportion of days 
covered in month 
before intervention, 
% 
G1: 87 
G2: 86 

No theoretical model 
specified 



 

D-112 

Author, Year 
Trial Name 

Baseline Age - 
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Group Differences  

Add Comments or 
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Entries  

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Overall N (HTN); 
NR 
G1: 66.3 (10.0 SD) 
G2: 67.3 (11.0 SD) 
Overall (COPD): 
NR 
G1: 69.3 (5.9 SD) 
G2: 69.3 (9.2 SD) 

Overall N (HTN): 
NR 
G1: 1.6% 
G2: 7.1% 
Overall (COPD): 
NR 
G1: 0 
G2: 0 

Overall N (HTN): NR 
G1: Caucasian 61.9% 
Black 34.9% 
Asian 0 
Hispanic 0 
Missing 3.2% 
 
G2: Caucasian 65.7% 
Black 22.9% 
Asian 1.4% 
Hispanic 0 
Missing 10.0% 
 
Overall N (COPD): NR 
G1: Caucasian 90.7% 
Black 2.3% 
Asian 0 
Hispanic 7.0% 
Missing 0 
 
G2: Caucasian 83.6% 
Black 7.3% 
Asian 0 
Hispanic 9.1% 
Missing 0 

Yes Income: (HTN): 
Overall: NR 
G1: $18,254 (12,259 
SD) 
G2: $19,548 (16860 
SD) 
 
Income: (COPD): 
Overall: NR 
G1: $20,908 (17,977 
SD) 
G2: $21,022 (13,029 
SD) 

Notes: Medication 
adherence improved 
in hypertension arm; 
medication adherence 
did not improve in 
COPD arm (measures 
not reported in COPD 
arm) 
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Reported  
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Stacy et al., 200956 
NA 

<50 yrs old (%) 
Overall N: 28.0 
G1: 25.3 
G2: 30.5 
 
50-64 yrs old (%) 
Overall N: 62.4 
G1: 64.4 
G2: 60.2 
 
65 yrs or older (%) 
Overall N: 9.7 
G1: 9.0 
G2: 10.3 

Overall N: 62.4 
G1: 62.1 
G2: 62.7 

Overall N: NR 
G1: NR 
G2: NR 

Yes Mean of 3+ chronic 
medications 
dispensed =<90 
days prior to index 
statin (%) 
Overall N: 57.8 
G1: 53.4 
G2: 62.3 
 
Statin adherence: 
% started statin, 
never missed dose 
Overall N: 72.9 
G1: 71.5 
G2: 74.1 
 
Statin adherence: 
% started statin, 
missed 1+ dose 
Overall N: 21.9 
G1: 22.1 
G2: 21.7 
 
Statin adherence: 
% not yet started 
statin 
Overall N: 5.2 
G1: 6.3 
G2: 4.2 

Funding Source: NR 

Taylor et al., 200357 
NA 

Overall N: 69 
G1: 64.4 (13.7) 
G2: 66.7 (12.3) 

Overall N: 69 
G1: 63.6 
G2: 72.2 

White 
Overall N: 69%  
G1: 60.6 
G2: 61.1 

Yes Mean % (SD) 
adherent at BL 
(compliance scores 
≥80%): 
Overall N: 69 
G1: 84.9 (6.7) 
G2: 88.9 (5.8) 

Other Conditions: 
multiple conditions 
 
Other Theoretical 
Model: Principles of 
Pharmaceutical Care 
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Vivian et al., 200258 
NA 

Overall N: NR 
G1: 64 (10.9) 
G2: 65.5 (7.8) 

Overall N: NR 
G1: 0 
G2: 0 

African American 
Overall N: 77 
G1: 84.6 
G2: 70.4 
 
Caucasian 
Overall N: 77 
G1: 11.5 
G2: 25.9 

Yes Diabetes, % 
Overall N: NR 
G1: 42 
G2: 59 

Other Theoretical 
model: not specified 

Waalen et al., 
200959 
NA 

Overall N: 237 
G1: 71.3 (7.3) G2: 
70.5 (12.6) 

Overall N: 237 
G1: 100% 
G2: 100% 

White 
Overall N: 237 
G1: 91.2 
G2: 98.2 
 
Hispanic 
Overall N: 237 
G1: 2.4 
G2: 0.9 
 
Asian 
Overall N: 237 
G1: 5.6  
G2: 0.9  
 
Black 
G1: 0.8 
G2: 0 

No  NA  NA. 
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Wakefield et al., 
201160 
NA 

Overall N: 68 (10) 
G1: 67.8 (10) 
G2: 68.4 (9.5) 
G3: 69.9 (9.9) 

Overall N: 2% 
G1: 1% 
G2: 1% 
G3: 4% 

American 
Indian/Alaska Native 
Overall N: NR 
G1: 0% 
G2: <1% 
G3: 2% 
 
Black/African 
American 
Overall N: NR 
G1: 3% 
G2: 2% 
G3:<1% 
 
Hispanic 
Overall N:NR  
G1: 0% 
G2: <1% 
G3: <1% 
 
White 
Overall N: 96% 
G1: 97% 
G2: 96% 
G3 95% 

No NA NA 

Weinberger et al., 
200261 
NA 

COPD: 
mean (SD) 
Overall N: 453 
G1: 62.2 (11.0) 
G2: 62.9 (10.3) 
G3:62.2 (11.9) 
 
Asthma: 
Overall N: 660 
G1: 44.7 (14.2) 
G2: 46.6 (15.1) 
G3:44.6 (15.5) 

COPD:  
number (%) 
Overall N: 453 
G1:118 (63.8) 
G2: 86 (66.2)  
G3:93 (67.4) 
 
Asthma: 
Overall N: 660 
G1: 210 (80.2) 
G2: 190 (81.6)  
G3:139 (84.2) 

White, % 
COPD:  
number (%) 
Overall N: 453 
G1:149 (80.5) 
G2: 116 (89.2) 
G3:127 (92.0)  
 
Asthma: 
Overall N: 660 
G1: 197 (75.2) 
G2: 189 (81.1) 
G3:145 (87.9) 
 
 

Yes Medication 
compliance, No (%) 
not compliant 
 
COPD 
Overall N: 453 
G1: 64 (34.8)  
G2: 46 (35.4)  
G3: 54 (39.0)  
Asthma: 
Overall N: 660 
G1: 91 (34.7)  
G2: 77 (33.1)  
G3: 61 (37.2) 

Other 
Randomization: 
randomization was 
stratified within cluster 
of 3 proximal 
drugstores 
 
 
 
Other Theoretical 
Model: not reported 
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Weinberger et al., 
200261 
NA 
(continued) 

  within both conditions, 
race differed by group 
(p<0.05) 

 Med compliance - 4 
item measure, 
mean SD 
COPD 
Overall N: 453 
G1: 1.3 (1.2) 
G2: 1.1 (1.0)  
G3: 1.0 (1.1)  
Asthma 
Overall N: 660 
G1: 1.4 (1.1)  
G2: 1.2 (1.1)  
G3: 1.4 (1.2) 
 
Peak expiratory 
flow rates (PEFR), 
mean SD, % 
predicted 
COPD: 
Overall N: 453 
G1: 52.1 (21.1)  
G2:46.4 (19.8) 
G3:48.1 (18.4)  
p<.05 
Asthma: 
Overall N: 660 
G1:70.0 (18.0) 
G2:69.5 (18.5)  
G3:70.8 (19.2) 
p>=.05 

Note: baseline 
characteristics 
presented stratified by 
disease (COPD 
vs.asthma) 
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Add Comments or 
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Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Overall N: Mean 
(SD) = NR G1: 
Mean (SD) = 64 
(12) 
G2: Mean (SD) = 
66 (8) 
 
Overall N: Mean 
(SD) = NR 
G1: Mean (SD) = 
65.4 (11.1) 
G2: Mean (SD) = 
63.4 (12.7) 
G3: Mean (SD) = 
67.4 (8.0) 
G4: Mean (SD) = 
65.8 (8.1) 

Overall N: NR 
G1: 31% 
G2: 57% 
 
Overall N: NR 
G1: 26.9% 
G2: 34.6% 
G3: 56.5% 
G4: 56.5% 

NR Yes Diagnosis of CAD 
G1: N (%) = 26 
(50%) 
G2: N (%) = 20 
(43%) 
 
United Kingdom 
Prospective 
Diabetes Study 
(UKPDS) estimated 
10-year  
Cardiovascular risk 
<15% 
G1: N (%) = 6 (12%) 
G2: N (%) = 15 
(33%) 
 
15-30% 
G1: N (%) = 16 
(31%) 
G2: N (%) = 7 (15%) 
 
>30% 
G1: N (%) = 30 
(58%) 
G2: N (%) = 24 
(52%) 
 
Diagnosis of CAD 
G1: N (%) = 15 
(57.7%) 

Other 
Randomization = 
Providers were 
randomized to 
treatment or control, 
and patients were 
randomized to receive 
the intervention or 
control materials 
either from their 
clinician during the 
visit or from a 
researcher before the 
visit 
 
Funding source - 
Multiple = 
Foundation/non-profit 
and Mayo Clinic-
affiliated patient 
education center  
 
Other 
Theoretical model - 
Other = NS 
 
BL characteristics - 
Other =High school 
education completed 
Overall N: NR 
G1: N (%) = 51 (98%) 
G2: N (%) = 39 (87%) 
 
High school education 
Overall N: NR 
G1: N (%) = 25 
(96.2%) 
G2: N (%) = 26 
(100.0%) 
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Add Comments or 
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Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 
(continued) 

    UKPDS estimated 
10-year 
cardiovascular 
risk<15% 
G1: N (%) = 4 
(15.4%) 
G2: N (%) = 2 (7.7%) 
G3: N (%) = 8 
(34.8%) 
G4: N (%) = 7 
(30.4%) 
 
15-30% 
G1: N (%) = 7 
(26.9%) 
G2: N (%) = 9 
(34.6%) 
G3: N (%) = 5 
(21.7%) 
G4: N (%) = 2 (8.7%) 
 
>30% 
G1: N (%) = 15 
(57.7%) 
G2: N (%) = 15 
(57.7%) 
G3: N (%) = 10 
(43.5%) 
G4: N (%) = 14 
(60.9%) 

G3: N (%) = 22 
(95.7%) 
G4: N (%) = 17 
(77.3%) 
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Williams et al., 
201064 
NA 

Overall N: 2698 
G1: 26.8 +/- 17.4 
G2: 28.8 +/- 17.4 

Overall N: 1490 
G1: 737 (55.2%)  
G2: 753 (55.3%) 

African American 
Overall N: 1039 
G1: 511 (38.3)  
G2: 528 (38.7) 
 
White 
Overall N: 1475 
G1: 726 (54.4) 
G2: 749 (55.0) 
 
Other 
Overall N: 184 
G1: 98 (7.3)  
G2: 86 (6.3) 

No NA Other Theoretical 
model: none 
Other 
randomization: 
clustered 
randomization was 
stratified by type of 
clinical practice: 
pediatrics vs. family 
medicine and internal 
medicine 
 
Notes: Usual care 
group was given 
extensive educational 
materials in a variety 
of formats. G1 
providers given 
opportunity to access 
adherence data in 
addition.  
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Wilson et al., 
201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that 
there is online 
supplemental 
material for 
methods and 
timeline 

Overall N:612 
G1: 45.7 +/- 13.3 
G2: 46.9 +/- 12.1 
G3: 45.1 +/- 12.4 

Overall N: G1: 
115 (56.4) 
G2: 114 (55.9) 
G3: 117 (57.4) 

Caucasian  
G1: 128 (62.8) 
G2: 124 (60.8)  
G3: 127 (62.3) AA 
G1: 32 (15.7) 
G2: 34 (16.7)  
G3: 30 (14.7) 
 
Asian 
G1: 20 (9.8) 
G2: 18 (8.8) 
G3: 22 (10.8) Hispanic 
G1: 9 (4.4) 
G2: 9 (4.4) 
G3: 8 (3.9) 
 
Pacific Islander 
G1: 15 (7.4) 
G2: 16 (7.8) 
G3: 17 (8.3) 
 
American Indian 
G1: 0 (0.0) 
G2: 3 (1.5) 
G3: 0 (0.0) 

Yes Severity Level of 
Asthma control: 
Very poorly 
controlled 
G1: 79 (38.7) 
G2: 82 (40.2) 
G3: 85 (42.1) 
 
Poorly controlled: 
G1: 96 (47.1) 
G2: 87 (42.7) 
G3: 83 (41.1) 
 
Moderately well 
controlled: 
G1: 17 (8.3) 
G2: 24 (11.8) 
G3: 29 (14.4) 
 
Well controlled: 
G1: 12 (5.9) 
G2: 11 (5.4) 
G3: 5 (2.5) 
 
Hospitalized for 
asthma in past 2 
years 
G1:71 (34.8) 
G2: 69 (33.8) 
G3: 76 (37.3) 
 
Income >/=40K/yr 
G1: 133 (66.8) 
G2: 139 (70.9) 
G3: 134 (69.1)  

NA 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Wolever et al., 
201066 
NA 

Overall N: 53 
(7.93) 
G1: 53.1 (8.29) 
G2: 52.8 (7.64) 

Overall N: 77% 
G1: 73% 
G2: 81% 

White 
Overall N: 39%  
G1: 33% 
G2: 46% 
 
Black 
Overall N: 57% 
G1: 63% 
G2: 50% 
 
Other 
Overall N: 4% 
G1: 3% 
G2: 4% 

Yes Household income 
< $50,000 
Overall N: 55% 
G1: 57% 
G2: 54% 
 
Household income 
> $50,000 
Overall N: 45% 
G1: 43% 
G2: 46% 

Theoretical model - 
other = Integrative 
health coaching 

Zhang et al., 201067 
NA 

Hyperlipidemia 
(N = 9185):  
G1 (Age %): 65-74 
years, 40.2%; 75-
84 years, 53.6%; 
>85 years, 6.2% 
 
G2 (Age %): 65-74 
years, 52.4%; 75-
84 years, 41.1%; 
>85 years, 6.5%  
 
G3 (Age %): 65-74 
years, 54.7%; 75-
84 years, 40.3%; 
>85 years, 5% 
G4 (Age %): 65-74 
years, 62%; 75-84 
years, 34.3%; >85 
years, 3.7%  
 
 
 

Hyperlipidemia: 
G1: 68.4 
G2: 65.4 
G3: 61.5 
G4: 50.9 
 
Diabetes 
G1: 60.3 
G2: 58.2 
G3: 56.7 
G4: 47.6 
 
Hypertension 
G1: 69.3 
G2: 66.4 
G3: 64.7 
G4: 53.8 
G4 differs from 
G1, G2, and G3 
at p < 0.05 

Hyperlipidemia: 
Proportion of white 
beneficiaries  
G1: 92.3 
G2: 96 
G3: 92 
G4: 92.2 
G2 vs. G4, p < 0.05 
 
Diabetes: 
Proportion of white 
beneficiaries  
G1: 92.8 
G2: 96.2 
G3: 92.1 
G4: 91.5 
G2 vs. G4, p < 0.05 
 
Hypertension: 
Proportion of white 
beneficiaries  
G1: 91.6 
G2: 96.0 
G3: 91.6 
G4: 91.7 
G2 vs. G4, p < 0.05 

Yes Hyperlipidemia: 
Median Income ($), 
mean (SE) Among 
65-74 year olds 
G1: 26,440 (261) 
G2: 25,865 (153) 
G3: 28,782 (92) 
G4: 28,948 (118) 
 
Among >75 year olds 
G1: 19,798 (200) 
G2: 19,124 (123) 
G3: 20,796 (63) 
G4: 20,992 (79) 
 
Proportion living in 
Urban areas 
G1: 72.1 
G2: 60.5 
G3: 80 
G4: 80.2 
G1 and G2 differ 
from G4 at p < 0.05 
 
 

Other level of 
randomization = NA 
Multiple funders = 
government, 
nonprofit, and 
academic 
 
Other theoretical 
model = NS 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Zhang et al., 201067 
NA 
(continued) 

Diabetes (N = 
4018) 
G1 (Age %): 65-74 
years, 41.3%; 75-
84 years, 49.8%; 
>85 years, 8.9%  
G2 (Age %): 65-74 
years, 50%; 75-84 
years, 42.8%; >85 
years, 7.2%  
 
G3 (Age %): 65-74 
years, 54%; 75-84 
years, 39.7%; >85 
years, 6.3% 
 
G4 (Age %): 65-74 
years, 60.7%; 75-
84 years, 34.9%; 
>85 years, 4.5%  
 
Hypertension (N 
= 14,735) 
G1 (Age %): 65-74 
years, 37.3%; 75-
84 years, 48.6%; 
>85 years, 14.1% 
 
G2 (Age %): 65-74 
years, 44.7%; 75-
84 years, 44.6%; 
>85 years, 10.8% 
 
G3 (Age %): 65-74 
years, 48.1%; 75-
84 years, 42.5%; 
>85 years, 9.4% 

   Diabetes 
Median Income ($). 
Mean (SE) Among 
65-74 year olds 
G1: 26,740 (361) 
G2: 25,713 (207) 
G3: 27,854 (130) 
G4: 28,611 (178) 
 
Among >75 year olds 
G1: 19,968 (260) 
G2: 19,024 (167) 
G3: 20,290 (92) 
G4: 20,642 (113) 
 
Proportion living in 
Urban areas 
G1: 74.1 
G2: 58.5 
G3: 77.5 
G4: 77.6 
G2 vs. G4, p < .05 
 
Hypertension 
Median Income ($), 
mean (SE) Among 
65-74 year olds 
G1: 26,940 (182) 
G2: 25,784 (107) 
G3: 28,427 (71) 
G4: 28,688 (100) 
 
Among >75 year olds 
G1: 19,868 (128) 
G2: 19,168 (89) 
G3: 20,563 (47) 
G4: 20,875 (67) 
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Author, Year 
Trial Name 

Baseline Age - 
Mean (SD)  

Baseline % 
Female  Race/Ethnicity %  

Other Baseline 
Characteristics 
Reported  

Specify 
Characteristic and 
Group Differences  

Add Comments or 
Specify "Other" 
Entries  

Zhang et al., 201067 
NA 
(continued) 

G4 (Age %): 65-74 
years, 55.9%; 75-
84 years, 37.9%; 
>85 years, 6.2% 
 
G4 differs from 
G1, G2, and G3 at 
p < 0.05 

   Proportion living in 
Urban areas 
G1: 75.4 
G2: 57.9 
G3: 79.7 
G4: 80.3 
G2 vs. G4, p < 0.05 
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Table D9. Medication adherence outcomes 1 

Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Bender et al., 
20101 
NA 

Percent adherence was 
determined by dividing the 
number of inhaler puffs taken by 
the number of puffs prescribed to 
be taken each day and then 
averaged over the 10-week 
interval 

10 weeks, measured once 
for entire period 

Other  G1: 25 
G2: 25 

Mean % (SD): 
G1: 64.5% (17.2) 
G2: 49.1% (16.8) 
F: 9.66 
p: .0032 

Berg et al., 
19972 
NA 

Compliance measured as a mean 
of number of events recorded on 
Chronolog inhaler vs. number of 
expected events based on self-
report of prescription (SD)Source 
of data is a combination of self-
report and MDI chronolog scores 

Compliance calculated as 
a % each day at week 7 

Other  G1: 31 G2: 24 G1: 49 (31) 
G2: 32 (28) 
95% CI, NR 
p<0.05 

Berger et al., 
20053 
NA 

Discontinued use of Avonex Assessed at 3 months Self-report G1: 172 
G2: 195 

G1: 2 (1.2%) discontinued 
G2: 17 (8.7%) discontinued 
95% CI, NR 
p: 0.001 

Bogner et al., 
20084 
NA 

Depression adherence: % of 
prescribed doses taken; 
calculated as number of doses 
taken divided by the number  
of doses prescribed during the 
observation period multiplied by 
100% - dichotomized with 80% 
threshold 

Measured over 6 week 
study period for entire 
study period 

MEMS G1: 32 
G2: 32 

G1: 23 (71.9) 
G2: 10 (31.3) 
95% CI,  
p: .001 

Bogner et al., 
20105 
NA 

>80% adherence to an oral 
hypoglycemic agent 

4 times, biweekly 
beginning at baseline and 
ending at week 6 

MEMS G1: 29 
G2: 29 

BL 
G1: 10 (34.5%) 
G2: 6 (20.7%)  
95% CI, NR 
p: 0.19 
EP at 6 weeks 
G1: 18 (62.1%) 
G2: 7 (24.1%) 
95% CI, NR 
p: 0.004 

Bosworth et 
al., 20056 
V-STITCH 

Change in proportion reporting 
overall medication adherence at 6 
months between G1 and G2 

Last 6 months; 2 times 
(including baseline); 6 
months 

Self-report G1: NR 
G2: NR 

0.0074 
95% CI, -0.062 to 0.076 
p: NR 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Bosworth et 
al., 20087 
TCYB 
 
Bosworth et 
al., 20078 
TCYB 
Methods 
paper 

Increase in self-reported 
adherence from baseline to 6 
months 

Last 6 months; 1 time; 6 
months 

Self-report G1: 319 
G2: 317 

G1: +9% (63% to 72%) 
G2: +1% (67% to 68%) 
p=NR 

Capoccia et 
al., 20049 
na 

Adherence 
to antidepressants - at 3 mo  

Defined as use of 
antidepressants for at 
least 25 of the 
past 30 days; measured at 
3, 6, 9, 12 mos 

Self-report G1: NR 
G2: NR 

G1: 85% 
G2: 81% 
95% CI, NR 
Not Significant 

Carter et al., 
200910 
NA 

Percentage of patients with low 
self-reported medication 
adherence (i.e., score >3) 

Measured twice, once at 
baseline & once at 6 
month follow-up 

Self-report G1: 192 
G2: 210  

BL (Mean %, SD) 
G1: 17.3% (27.5) 
G2: 18.7% (22.0) 
95% CI, NR 
 
6 month follow-up (Mean %, 
SD) 
G1: 14.6% (25.4) 
G2: 14.7% (20.9) 
95% CI, NR 
 
P (within-group): 0.602 G2 
P (within-group): 0.979 G1 

Chernew et 
al., 200811 
NA 

Medication Possession Ratio 
(MPR is number of eligible days in 
the quarter the person was in 
possession of the medication 
divided by the number of days in 
the quarter) 

Measured in the pre and 
post periods (eight 
observations per patient 
during 2-year period) 

Other  2004 (pre) 
G1:  
range 919-1,245 
G2:  
range 3,596 - 4,185 
 
2005 (post) 
G1:  
range 1,056 - 1,306 
G2:  
range 3,535 - 4,072 

Effect size (percent MPR 
Points) 
 
ACE inhibitors/ARB = 2.59, 
p<0.001 
 
Beta-blockers = 3.02, p<0.001 
 
Diabetes drugs = 4.02, p<0.001 
 
Statins = 3.39, p<0.001 
 
Steroids = 1.86, p<0.134 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Choudhry et 
al., 201012 
NA 

Proportion of days covered (i.e., 
estimated number of days of 
medication available to each 
patient) - Change in level (i.e., 
immediate impact of copayment 
policy) 

Measured monthly over 
the 24-month study period 

Other  Overall N: 52,631 
  
G1: 2051 
G2: 779  
G3: 38,174  
G4: 11,627 

Statin users 
Adjusted for differences in 
comorbidity & demographics 
G1: 3.1% increase in monthly 
adherence over G3, with no 
subsequent change in slope 
95% CI, NR 
p: <0.05 
 
Matched by first fill date for 
eligible prescription in study 
timeframe 
G1: 2.6% increase over G3, with 
no subsequent change in slope 
p: <0.05 
 
Clopidogrel users 
Adjusted (all patients) 
G2: 4.2% increase over G4, with 
no subsequent change in slope 
95% CI, NR 
p: <0.05  
 
Matched by first fill date for 
eligible prescription in study 
timeframe 
G1: 6.6% increase over G4, with 
no subsequent change in slope 
95% CI, NR 
p: <0.05 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Choudhry et 
al., 201113 

Mean medication possession ratio 
(among all patients) 

Number of days for which 
patients had a supply of 
each medication class 
available divided by the # 
days they were eligible for 
that medication. Patients 
who lost eligibility before 
randomization or who did 
not fill a prescription after 
randomization were 
considered to be 
nonadherent. 

Prescription 
claims 
records 

G1: 2845 
G2: 3010 

All 3 medication classes 
G1: 43.9 (33.7) 
G2: 38.9 (32.7) 
95% CI, 5.4 (3.6-7.2) 
p: <0.001 
 
ACE inhibitor or ARB 
G1: 41.1 (39.8) 
G2: 35.9 (38.1) 
95% CI, 5.6 (3.4-7.7) 
p: <0.001 
 
Beta-blocker 
G1:49.3 (37.5) 
G2: 45.0 (36.6) 
95% CI, 4.4 (2.3-6.5) 
p: <0.001 
 
Statin 
G1: 55.1 (37.7) 
G2: 49.0 (37.3) 
95% CI, 6.2 (3.9-8.5) 
p: <0.001 

Friedman et 
al., 199614 
NA 

Antihypertensive medication 
adherence (total number of 
tablets, capsules, or patches 
dispensed minus the total number 
counted in the audit, divided by 
the number that should have been 
taken by each subject) 

Change scores were 
computed using value at 6 
months minus value at 
baseline 

Pill count G1: 133 
G2: 134 

Unadjusted change from BL 
G1: 2.4% mean increase 
G2: 0.4% mean increase 
p= 0.29 
 
Adjusted change from BL 
G1: 17.7% mean increase 
G2: 11.7% mean increase 
p= 0.03 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Fulmer et al., 
199915 
NA 

Percent of prescribed medication 
doses taken 

Adherence was monitored 
during a 2-week pre-
intervention phase, 6-
week intervention phase 
(time 2), and 2-week post-
intervention phase (time 
3) 

MEMS G1: 17 
G2: 15 
G3: 18 

Average compliance rates at 
BL 
G1: 82% 
G2: 76% 
G3: 81% 
 
Average compliance rates at 
time 3 
G1: 84% 
G2: 74% 
G3: 57% (significantly decreased 
from baseline at p<0.04) 
95% CI,  
p: There was a statistically 
significant time effect during the 
course of the study from baseline 
to post-intervention (F=4.08, 
p<0.05). Over time, G1 and G2 
showed enhanced compliance 
relative to G3. However, there 
was no significant difference 
between G1 and G2. 

Grant et al., 
200316 
NA 

Difference from baseline to 3-
month follow up in number of days 
in the last 7 that no doses were 
missed 

7 days; two measures; 
baseline and 3 months 
measures  

Self-report G1: 61 
G2: 54 

G1: 0.1 (1) 
G2: 0.1 (0.4) 
95% CI,  
p: 0.8 

Guthrie et al., 
200117 
First 
Myocardial 
Infarction (MI) 
Risk 
Reduction 
Program 

Medication compliance survey: 
patient currently taking pravastatin 
as prescribed, % 

NR; 2 times; 3 months Self-report G1: 3635 
G2: 913 

At 6 months 
G1: 79.7 
G2: 77.4 
95% CI, NR 
p: NR 

Hoffman et 
al., 200318 
NA 

Percent adherence, first 
observation after 1 month of 
therapy 

Patients with < 10 gap 
days in the initial month of 
therapy; measured once 
at 1 month 

PRD G1: 4899 
G2: 4665 

 
G1: 58.9 
G2: 57.4 
95% CI, NR 
p: 0.136 



 

D-129 

Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Hunt et al., 
200819 
NA 

Proportion of subjects reporting 
high medication adherence at 
study end 

One time at end of study Self-report G1: 142 
G2: 130 

G1: 67% (N = 95/142) 
G2: 69% (N = 90/130) 
95% CI, NR 
p: 0.771 

Janson et al., 
200921 
NA 

Mean change % adherence; 
numerator was capped at the 
prescribed doses 
per day to avoid overestimation of 
adherence to greater than 100% 
per day. Percent adherence 
(taken/prescribed) 

Measured biweekly during 
4-week intervention (T0-
T1); measured at 4-week 
intervals for following 14 
weeks of observation (T1-
T2) 

Other  NR T0-T1 
G1: -0.18 
G2: -1.40 
p: 0.72 
 
T1-T2 
G1: -4.28 
G2: -4.41 
p: 0.97 

Janson et al., 
200320 
NA 

ICS adherence (number of puffs 
recorded daily in the diary divided 
by the number of puffs prescribed) 
% (SD) Source of data was self-
report supplemented by 
medication monitors 

Assessed at baseline, and 
end of week 1, 2, 5, 7; 
time frame for baseline 
measurement was one 
week; time frame for final 
measurement NR 

Other  G1: 33 G2: 32 G1: 91 (32)  
G2: 62 (38)  
95% CI, NR 
p: NR 

Johnson et 
al., 200623 
NR 

Behavioral measure of non-
adherence [Data source: 5-item 
survey measuring frequency of 
various form of non-adherence] 

Last 6 months; 4 times 
every 6 months (0,6,12, 
and 18 months) 

Self-report G1: NR 
G2: NR 

BL 
G1: in figure only 
G2: in figure only 
95% CI, NR 
P>0.05  
6 months 
G1: in figure only 
G2: in figure only 
95% CI, NR 
P>0.05 
12 months 
G1: in figure only 
G2: in figure only 
95% CI, NR 
P<0.01 
18 months 
G1: in figure only 
G2: in figure only 
95% CI, NR 
P<0.001 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Johnson et 
al., 200622 
NR 

Pre-action sample only 
Reaching Action (A) or M 
(Maintenance) stage for 
adherence, % [Data source: 
complete case analysis evaluating 
Stage of Change] 

Last 6 months; 4 times 
every 6 months (0,6,12, 
and 18 months) 

Self-report BL 
Overall N: 205 
G1: NR 
G2: NR 
6 months 
Overall N: 190 
G1: NR 
G2:NR 
12 months 
Overall N: 172 
G1: NR 
G2: NR 
18 months 
Overall N: 173 
G1:NR 
G2: NR 

BL 
G1: in figure only 
G2: in figure only 
OR: NR 
p:NR 
6 months 
G1: 55.3% 
G2: 40.0% 
OR=1.80 
P<0.05 
12 months 
G1: in figure only 
G2: in figure only 
OR: NR 
p=0.057 
18 months 
G1: 56.0% 
G2: 37.8% 
OR: NR 
P<0.01 

Katon et al., 
199524 
NA 

% receiving adequate dosage of 
antidepressants for ≥30 days 
(details NR) 

During continuation phase 
of treatment (3-7 months) 

PRD Major depression 
group N=91  
 
Minor depression 
group N=126 

Major depression group 
G1: 87.8 
G2: 57.1 
95% CI, NR 
p: <0.001  
Minor depression group 
G1: 88.1 
G2: 47.8 
95% CI, NR 
p: <0.001 

Katon et al., 
199625 
NA 

Medication adherence - telephone 
interview asking if they were still 
taking antidepressants and 
considered adherent if they 
reported taking medication at least 
25 out of last 30 days 

Measured at 1-month 
follow up 

Other: self-
report, 
verified with 
data from 
pharmacy 
refills, at 1 
and 4 months 
the K statistic 
was 0.83 and 
0.90 
respectively.  

G1: 76  
G2: NR  

Major Depression Group at 1-
month follow up (% adherent) 
G1: 85%G2: 63%p=0.06 
 
Minor Depression Group at 1-
month follow up (% adherent) 
G1: 81%G2: 67%p=.13 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percent adherent to 
antidepressant medication 

Patients report medication 
adherence; questions 
asked not specified. 
Considered adherent if 
medication taken for at 
least 25 of the previous 30 
days; assessed at 1, 3, 
and 6 months(Reported in 
9123) 

Self-report G1: 114 
G2: 114 

At 1-month 
G1: 77.4%  
G2: 69.2% 
Chi-square: 1.38 
p: 0.24 
At 3 months: 
G1: 78.6% 
G2: 62.1%  
Chi-square: 5.52 
p: 0.02 
At 6 months: G1: 73.2% 
G2: 50.5%  
Chi-square: 9.53 
p: 0.002 

Katon et al., 
200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et 
al., 200330 
NA 

Percent patients who filled AD 
prescriptions (Katon et al.) 

Measured at 3, 6, 9, 12 
months 

PRD G1: NR 
G2: NR 

Across 12-months: Adjusted OR 
forG1:G2, 1.91 
95% CI, (1.37, 2.65) 
p: < 0.001% patients (95% CI)  
 
0-3 m:  
G1: 80.7 (75.1-86.3) 
G2: 65.6 (58.8-72.4) 
 
3-6m: 
G1: 71.9 (65.5-78.2) 
G2: 58.2 (51.2-65.2) 
 
6-9m: 
G1: 68.4 (61.8-75.0) 
G2: 55.6 (48.5-62.7) 
 
9-12m: 
G1: 63.2 (53.3-70.0) 
G2: 49.7 (42.6-56.9) 

Lee et al., 
200631 
FAME 

% medication adherence at 14 
months (proportion of pills taken), 
mean (SD)  

Total timeframe of 6 
month average (months 8-
14);  
G1 - 3 pill counts every 2 
months; 
G2 - 1 pill count at the end 
of 6 months 

Pill count G1: 83 
G2: 76 

G1: 95.5 (7.7) 
G2: 69.1 (16.4) 
95% CI, NR 
P<0.001 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Lin et al., 
200632 
NA 

Percentage of days nonadherent Measured 2 times over a 
12-month period 

PRD Oral hypoglycemic 
agent 
BL 
G1: 103  
G2: 103 
EP 
G1: 103 
G2: 103 
 
ACE inhibitor 
BL 
G1: 54 
G2: 65 
EP 
G1: 59 
G2: 52 
 
Lipid-lowering agent 
BL 
G1: 50 
G2: 52 
EP 
G1: 54 
G2: 63 

Oral hypoglycemic agent 
BL (%) (Mean (SD)) 
G1: 19.8% (21.3%) 
G2: 22.9% (24.0%) 
95% CI, NR 
p: NS 
EP (%) (Mean (SD)) 
G1: 28.2% (28.9%) 
G2: 24.0% (24.7%) 
95% CI, NR 
p: <0.03 
 
ACE inhibitor 
BL (%) (Mean (SD)) 
G1: 27.4% (27.1%) 
G2: 29.7% (29.3%) 
95% CI, NR 
p: NS 
EP (%) (Mean (SD)) 
G1: 24.2% (22.7%) 
G2: 18.9% (17.4%) 
95% CI, NR 
p: NS 
 
Lipid-lowering agent 
BL (%) (Mean (SD)) 
G1: 29.3% (26.7%) G2: 24.5% 
(23.0%) 
95% CI, NR 
p: NS 
EP (%) (Mean (SD)) 
G1: 28.8% (27.1%)  
G2: 27.7% (24.0%) 
95% CI, NR 
p: NS 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Maciejewski 
et al., 201033 

Percent change in medication 
possession ratio (MPR) from 
baseline (adherence differences 
between G1 and G2) 
 
Unmatched analysis 

24 monthly assessments: 
12 in the pre-intervention 
period and 12 in the post-
period 

Other  Diuretics 
Overall N: NR 
G1: 15605 
G2: 9137 
ACE Inhibitors 
Overall N: NR 
G1: 14250 
G2: 7668 
Statins 
Overall N: NR 
G1: 18346 
G2: 10162 
Beta Blockers 
Overall N: NR 
G1: 11137 
G2: 6343 
Calcium Channel 
Blockers 
Overall N: NR 
G1: 7191 
G2: 4099 
Metformin 
Overall N: NR 
G1: 5077 
G2: 2826 
ARBS  
Overall N: NR 
G1: 7445 
G2: 4514 
Cholesterol 
Absorption Inhibitors 
Overall N: NR 
G1: 4019 
G2: 2291 

Metformin: 3.80% p: <0.001  
Diuretics: 3.26% p: <0.001  
ACE inhibitors: 2.87% p: <0.001  
Beta-blockers: 2.48% p: <0.001  
Statins: 1.81% p: <0.001  
Calcium-channel blockers: 
1.46% p: <0.01  
ARBS: -0.10% p: NS  
Cholesterol absorption 
inhibitors: -1.04% p: NS 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Mann et al., 
201034 
The Statin 
Choice 

% of participants with good 
adherence at 3 months using 
Morisky 8-item scale (NOTE: 
calculated % with "good 
adherence" without information re: 
how this was defined using the 
scale; other studies have used 
cut-off of <6) 

Ever, yesterday, 2 weeks, 
sometimes (used Morisky 
8-item scale which uses 
all these time frames); 
measured TWICE; at 3 
and 6 months over the 
phone; 

Self-report G1: NR 
G2: NR 

G1: NR 
G2: NR 
95% CI,  
p: No significant difference 
reported between groups for 
overall 70% with "good 
adherence" for whole group at 3 
months 

Montori et al., 
201135 

Adherence: >80% days covered Measured at 6 months PRD G1: 23 
G2: 19 

G1: 100% 
G2: 74% 
95% CI, NR 
p: 0.009 

Murray et al., 
200736 
NA 

"Taking Adherence": % of 
prescribed medication doses 
taken based on physician's 
prescription  

During intervention period 
(9 mos)Frequency: 
continuous daily MEMS 
monitoringDuration 
between measures: 12 to 
24 hours, depending on 
med frequency 

MEMS G1: 122 
G2: 192 

Proportion (95% CI) 
G1: 78.8% (74.9-82.7) 
G2: 67.9% (63.8-72.1) 
Difference: 10.9% (5.0-16.7) 
p: NR  

Nietert et al., 
200937 
NA 

Time-to-refill (days) NR PRD G1: 1018 
G2: 1016 
G3: 1014 

Unadjusted 
G1: Median (interquartile range 
or IR) = 108 (39-257) 
G2: Median (IR) = 116 (37-257) 
G3: Median (IR) = 106 (31-257) 
(257 represents a lower bound 
than 75th percentile because of 
amount of censoring present) 
95% CI, NR 
p: NR 
 
Adjusted 
G1: Hazard ratio (HR, 97.5% CI) 
= 0.93 (0.82-1.06) 
G2: HR, 98.3% CI = 0.87 (0.76-
1.00) 
G3: HR, 95% CI = 0.93 (0.83-
1.05) 
95% CI, NR 
p: NR 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Okeke et al., 
200938 
NA 

Proportion of prescribed doses 
taken 

Dosing aids were 
downloaded after the 
observational cohort 
period (capturing data for 
a 3 month period) and at 
the end of the RCT 
(capturing data for a 3 
month period) 

Other  G1: 35 
G2: 31 

G1: adherence rate (SD) 0.73 
(0.22) 
G2: adherence rate (SD) 0.51 
(0.30) 
95% CI, NR 
p: 0.001 

Pearce et al., 
200839 
Cardiovascula
r Risk 
Education 
and Social 
Support 
(CaRESS) 
Trial 

Medication adherence 
(unspecified) 

3 times for G2, and 2 
times for G1 and G3 over 
a 12-month period 

Self-report G1: 50 G2: 58 G3: 91 BL 
High (%):  
G1: 50.0% 
G2: 29.8% 
G3: 41.8% 
Medium (%):  
G1: 42.0% 
G2: 63.2% 
G3: 49.5% 
Low (%):  
G1: 8.0%  
G2: 7.0%  
G3: 8.8% 
95% CI, NR 
P (G1 vs. G2 vs. G3): 0.1584 
P (G1 + G2 vs. G3): 0.4358 
EP 
High (%):  
G1: NR,  
G2: NR,  
G3: NR 
Medium (%): G1: NR,  
G2: NR,  
G3: NR 
Low (%):  
G1: NR,  
G2: NR,  
G3: NR 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Powell et al., 
199540 
NA 

Medication possession ratio 
(MPR) 

Refill data collected over a 
9-month period 

PRD G1: 1993 G2: 2253 Overall  
G1: 0.70 (0.23) 
G2: 0.70 (0.28)  
95% CI, NR 
p: NR  
 
Benazepril (Mean (SD))  
G1: 0.71 (0.25) 
G2: 0.72 (0.26)  
95% CI, NR 
p: NR  
 
Transdermal estrogen (Mean 
(SD))  
G1: 0.60 (0.32)  
G2: 0.58 (0.32)  
95% CI, NR 
p: NR  
 
Metoprolol (Mean (SD))  
G1: 0.74 (0.27)  
G2: 0.73 (0.28)  
95% CI, NR 
p: NR  
 
Simvastatin (Mean (SD))  
G1: 0.73 (0.26)  
G2: 0.70 (0.28)  
95% CI, NR 
p: NR 

Powers et al., 
201168 

Self reported med adherence 
measured by Morisky scale 

3 months; 1 time; 3 
months 

Self-report G1: 44 
G2: 45 

G1: 46% 
G2: 49% 
95% CI, NR 
p: 0.55 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives for 
Depression 
Into Effective 
Solutions 
(HITIDES) 

Antidepressant regimen 
adherence - at 6 months;  

Each measurement is 
percentage adherence 
over previous 4 days (i.e. 
total number of prescribed 
pills taken divided by total 
number of prescribed; 
transformed to 
dichotomous outcome 
with cutpoint at >=80%). 3 
measurements taken: 
baseline, 6-month and 12-
months.  

Self-report G1: 66 
G2: 72 

G1: 78.8% 
G2: 69.4% 
OR (95%CI):  
1.60 (0.74 to 3.45) 
 
Adjusted OR (95%CI):  
1.65 (0.75 to 3.62) 
Adjusted p: 0.22 

Rich et al., 
199642 
NA 

Overall compliance rates by 
method 1: 
percentage of pills taken correctly 
for each current medication 
determined by pill count at home 
visit by pharmacist or trained 
pharmacy assistant, then 
averaged 

30 days +/- 2 days after 
discharge; 1 time; NA 

Pill count G1: 80  
G2: 76 

Overall: 84.6% +/- 15.1% 
G1: 87.9 +/- 12.0% 
G2: 81.1 +/- 17.2% 
95% CI, NR 
p: 0.003 

Rickles et al., 
200543 
NA 

% omitted antidepressant doses 
at 3 months 

2 measurements, each for 
3 month time period 

PRD G1: 28 G2: 32 N (Mean ± SD) 
G1: 28 (18.1 ± 23.5) 
G2: 32 (18.7 ± 22.1) 
NS 

Ross et al., 
200444 
NR 

Medication adherence score 
(scored 0-4)[questions derived 
from Morisky] 

NR; 3 times (including 
baseline); 6 months 

Self-report G1: NR G2: NR 6 months 
G1: 3.5 
G2: 3.4 
Difference (CI): +0.1 (-0.2 to 0.4)  
p: NR 
 
12 months 
G1: 3.6 
G2: 3.4 
Difference (CI): +0.2 (-0.1 to 0.6) 
p: 0.15 

Rudd et al., 
200445 
NA 

Rate of daily adherence (average 
number of days on which patient's 
took the correct number of doses 
as prescribed) at 6 months, mean 
(SD) 

1 day; daily ; 6 months MEMS G1: NR 
G2: NR 

G1: 80.5% (23.0%) 
G2: 69.2% (31.1%) 
95% CI, NR 
p: 0.03 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Rudd et al., 
200946 
NA 

Mean score on adherence to 
treatments scale (0=best, 
3=worst) 

Measured at baseline, 6 
and 12 months; self-report 
period NR 

Self-report BL 
G1: 51 
G2: 63 
 
6 mos 
G1: 49 
G2: 57 
 
12 mos 
G1: 48 
G2: 57 

BL mean (SD) score (0=best, 
3=worst) 
G1: 0.40 (0.40) 
G2: 0.30 (0.37) 
 
6 mos mean (SD) 
G1: 0.23 (0.28) 
G2: 0.24 (0.32) 
 
12 mos mean (SD) 
G1: 0.17 (0.25) 
G2: 0.18 (0.30) 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Schaffer et 
al., 200447 
NA 

Pharmacy adherence % (days of 
medication dispensed (number of 
doses dispensed divided by daily 
dosage), divided by the number of 
days between refill and date of 
study visit ) for past 3 mo.  

Baseline, 3, 6 mo; 3 
month time frame 

PRD G1: 11 
G2: 10 
G3:12 
G4:13 

% (SD) 
G1:  
Pre: 0.41 (0.42) 
3 mo: 0.53 (0.41) 
6 mo: 0.77 (0.24) 
 
G2: 
Pre: 0.32 (0.39) 
3 mo: 0.40 (0.32) 
6 mo: 0.48 (0.38) 
 
G3: 
Pre: 0.62 (0.34) 
3 mo: 0.73 (0.23) 
6 mo: 0.77 (0.24) 
 
G4 : 
Pre: 0.62 (0.40) 
3 mo: 0.42 (0.39) 
6 mo: 0.40 (0.44) 
 
BL-3 mo:  
G4 vs. G2 p = .4  
G4 vs. G3 p = .02*  
G4 vs. G1 p = .07  
  
Pre-6 mo: 
G4 vs. G2 p = .17 
G4 vs. G3 p = .02* 
G4 vs. G1 p = .04* 

Schectman et 
al., 199448 
NA 

Answer at 2 months to interview 
question: "During the past week, 
how many doses of your 
medication have you missed?" 

7 day timeframe; 3 times 
total every 2 months 

Self-report Niacin: 
G1: 40 
G2: 40 
 
BAS: 
G1: 18 
G2: 22 

Niacin: 
G1: 76 +/-5 
G2: 77 +/- 6 
95% CI, NR 
p: 0.85 
 
BAS:  
G1: 76 +/- 7 
G2: 60 +/- 9 
95% CI, NR 
p: 0.14 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Schneider et 
al., 200849 
NA 

Percentage of patients who had 
prescriptions refilled on time (±5 
days of due date) 

Calculated for all previous 
months at 6 month and 12 
month follow-ups 

PRD G1: 47 G2: 38 Mean (SD)  
G1: 80.4 (21.2)  
G2: 66.1 (28.0) 
95% CI, NR 
p: 0.12 

Schnipper et 
al., 200650 
NA 

Medication adherence score on 
previous day 

Whether patient took each 
medication exactly as 
prescribed on previous 
day 

Self-report G1: 92 
G2: 84 

0-100, 100 represents complete 
adherence with all medications 
G1: 88.9 (0.71-1.00) 
G2: 87.5 (0.73-1.00) 
95% CI, NR 
p: 0.91 

Simon et al., 
200651 
na 

Filled prescriptions for at least 90 
days of continuous antidepressant 
treatment at a minimally adequate 
dose 

Measured once at 6 
months 

PRD G1: 98 
G2: 97 

G1: 63 (64%) 
G2: 53 (55%) 
Chi-squared: 1.88 
p: .17 

Sledge et al., 
200652 
NA 

Medication adherence score NR Self-report G1: NR 
G2: NR 

G1: NR 
G2: NR 
95% CI, NR 
p: NR, text states that there was 
no significant difference between 
groups 

Smith et al., 
200853 
NR 

Absolute increase in proportion of 
days covered per month for the 
entire follow-up period of 9 mos. 

last 30 days; 9 times; 1 
month apart 

PRD G1: 426 
G2: 410 

G1: 4.3% mean absolute 
increase in days covered per 
month compared to G2 
p= 0.04 

Solomon et 
al., 199854 
na 
 
Gourley et al., 
199855 
NA 

Self-report of compliance 
comparing Visit 1 and Visit 5 in 
HTN group 

Visit 1: baseline 
Visit 5: between 4 and 6 
months  

Self-report G1: 62 
G2: 70 

G1:  
Visit 1: 0.63 (SD 0.111) 
Visit 5: 0.23 (SD 0.054) 
CI: NR 
p <0.05 
G2:  
Visit 1: 0.60 (0.87) 
Visit 5: 0.61 (0.94) 
95% CI NR  
p NR 



 

D-141 

Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Stacy et al., 
200956 
NA 

6 month point prevalence 
persistency: subject being in 
possession of a statin at the end 
of the 180-day observation period  

6 months from baseline; 1 
time; NA 

PRD G1: 253 
G2: 244 

G1: 70.4% 
G2: 60.7% 
 
Unadjusted OR (90% CI): 1.54 
(1.13-2.10) 
 
Adjusted OR (90%CI): 1.64 
(1.19-2.26) 
p: <0.05 

Taylor et al., 
200357 
NA 

Compliance  At 12 months: Took ≥80% 
of all medications in past 
month (number of self-
reported missed doses in 
past month of each med 
were divided by total 
prescribed doses for that 
month; %s for all meds 
were averaged together) 

Self-report G1: 33 
G2: 36 

Mean (SD) compliant patients 
G1: 100 
G2: 88.9 (6.3) 
95% CI, NR 
p: 0.115 

Vivian et al., 
200258 
NA 

Compliance survey at 6 months: 
how often do you forget to take 
your medication 
(forgets>=once/wk)? (%) 

Varied b/t groups; 
compliance measured in 
G1 at monthly visits, only 
measured at baseline and 
study end for G2 

Self-report G1: 26 G2: 27 G1: 68%  
G2: 48% 
95% CI, NR 
p: 0.252 

Waalen et al., 
200959 
NA 

Percentage of women using 
osteoporosis medication 

Measured at 1 year and 
30 days from entry into 
study using pharmacy 
database 

PRD G1: 109 G2: 102 G1: 68.8% filled rx 
G2: 45.1% filled rx 
95% CI, NR 
p: <0.001 

Wakefield et 
al., 201160 
NA 

Adherence [measured by 2 
scales: Self-Reported Medication 
Taking Scale for HTN and DM 
validated regimen adherence 
scale addressing medication, diet, 
exercise, and BG testing] 

12 months; 1 time; NA Self-report G1: NR 
G2: NR 
G3: NR 

G1: NR 
G2: NR 
G3: NR 
95% CI,NR  
p: NR 
Adherence improved in all 3 
groups but no signifcant 
difference between groups 

Weinberger et 
al., 200261 
NA 

Single item indicator for proportion 
of noncompliance (Inui et al.) - 
adjusted OR at 12 months 
comparing 1)Pharm Care to peak 
flow monitoring and 2) Pharm care 
vs. Usual care 

Assessed at baseline, 6 
and 12 months; time 
frame is previous 2 
months 

Self-report Overall N: 898 
G1: 356 
G2: 296 
G3: 246 

Pharm Care vs. Peak Flow 
monitoring (G1 vs. G2): aOR: 
0.81 (0.58-1.12) 
 
Pharm Care vs. Usual Care (G1 
vs. G3): aOR: 1.09 (0.80-1.49) 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Post-intervention adherence (i.e., 
not missing any doses) in the last 
week 

Measured once at 3 
months after the 
intervention; measured 
only among those taking 
statins;  

Self-report G1: 33  
G2: 29 

G1: 31 
G2: 23 
Odds ratio: 3.4 
95% CI, 1.5-7.5 
p: NR 
 
<<Note: article reports number of 
people in each group who missed 
1 or more doses in the last week, 
the numbers above are the 
people who did not miss a dose, 
i.e. those who were adherent>> 

Williams et 
al., 201064 
NA 

Percent adherence to ICS at end 
of study; all adherence measures 
constructed as follows: linked 
electronic prescription information 
with fill information from pharmacy 
claims data to estimate the 
number of days that a given fill of 
an ICS would last (i.e., days 
supplied). This was calculated by 
dividing the canister size (i.e., 
puffs per canister) as derived from 
National Drug Codes in pharmacy 
claims by the dosage information 
(i.e., puffs per day). The 
calculated days of supply was 
then used to estimate adherence 
as a continuous measure of 
medication availability equal to the 
cumulative days of supply divided 
by the number of days of 
observation. This estimates the 
proportion of time that the patients 
took their medication.  

Once, end of study, 
measured for past 3 
months of intervention 

Other  G1: 1335 
G2: 1363 

Mean +/- SE: 
G1: 21.3 +/- 2.5 
G2: 23.3 +/- 2.2 
95% CI, NR 
p: .553 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

Medication acquisition at Year 1 - 
all asthma meds; Fill/refill 
adherence was measured using a 
continuousmedication acquisition 
(CMA) index for each year, 
calculated as the total days’ 
supply acquired in a given year 
divided by 365 days 

Follow-up year 1, 
continuous measure for 
entire year 

PRD G1: 204 
G2: 204 
G3: 204 

G1: 0.67 
G3: 0.46; 
p: 0.0001 
Group difference: 0.21 
95% CI, 0.13-0.28 
 
G1: 0.67 
G2: 0.59; 
p: .0029 
Group difference: 0.08 
95% CI, 0.01-0.15 
 
G2: 0.59 
G3: 0.46 
p: .0008 
Group difference: 0.13 
95% CI, 0.05-0.20 

Wolever et 
al., 201066 
NA 

Morisky Adherence Scale 6 months Self-report G1: 27 
G2: 22 

G1: Pre (Mean, SD) = 6.7 (0.96), 
Post (Mean, SD) = 7.2 (0.97) 
Change Over Time (P) = 0.004 
 
G2: Pre (Mean, SD) = 6.7 (1.25), 
Post (Mean, SD) = 6.9 (1.25) 
 
Change Over Time (P) = NS 
95% CI, NR 
p: NR 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Zhang et al., 
201067 
(cont'd) 
NA 

Medication Possession Ratio Pre and post Part D Other  Hyperlipidemia 
G1: 418 
G2: 647 
G3: 5093 
G4: 3027 
 
Diabetes 
G1: 247 
G2: 304 
G3: 2214 
G4: 1253 
 
Hypertension: 
G1: 980 
G2: 1234 
G3: 8380 
G4: 4141A 

Hypertension Unadjusted 
G1 Pre: 62.4; Post: 75.2 
G2 Pre: 81.1; Post: 82.6 
G3 Pre: 82.7; Post: 83.7 
G4 Pre: 85.1; Post: 84.0 
Multivariate 2-year Part D Effect, 
estimate (95% CI) 
G1: 13.5 (18.6,25.0) 
G2: 2.6 (1.2, 4.1) 
G3: 2.5 (1.7, 3.2) 
G4 Ref  
% Change, Estimated Effects/pre 
Value (95% CI) 
G1: 21.8 (18.6, 25.0) 
G2: 3.2 (1.5, 5.0) 
G3: 3.0 (2.0, 3.9) 
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Author, Year 
Trial Name 

Medication Adherence  
Outcome 1 

Description of Timing of 
Measurement of 
Adherence Outcome 1 Data Source N Results 

Zhang et al., 
201067 
NA 
 
(Cont’d) 

See above See Above See Above See Above Hyperlipidemia  
Unadjusted 
G1 Pre: 47.3; Post: 59.9 
G2 Pre: 57.6; Post: 63.3 
G3 Pre: 62.3; Post: 65.1 
G4 Pre: 74.4; Post: 73.0 
 
Multivariate 2-year Part D Effect, 
estimate (95% CI) 
G1: 13.4 (10.1, 16.8) 
G2: 7.3 (4.8, 9.8) 
G3: 4.4 (3.3, 5.6) 
G4 Ref 
 
% Change, Estimated Effects/pre 
Value (95% CI) 
G1: 28.5 (21.4, 35.8) 
G2: 12.6 (8.3, 17.0) 
G3: 7.1 (5.3, 9.1) 
 
Diabetes 
(Unadjusted) 
G1 Pre: 57; Post: 69.6 
G2 Pre: 77.3; Post: 76.2 
G3 Pre: 75.4; Post: 73.3 
G4 Pre: 81.8; Post: 78.2 
 
Multivariate 2-year Part D Effect, 
estimate (95% CI) 
G1: 17.9 (13.7, 22.1) 
G2: 4.5 (1.0, 7.9) 
G3: 3.6 (1.8, 5.3) 
G4 Ref 
 
% Change, Estimated Effects/pre 
Value (95% CI) 
G1: 31.4 (24.0, 38.8) 
G2: 5.8 (1.3, 10.3) 
G3: 4.8 (2.4, 7.1) 
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Table D10. Medication adherence outcomes 2 

Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Bogner et al., 
20084 
NA 

Hypertension adherence: % of 
prescribed doses taken; 
calculated as number of doses 
taken divided by the number  
of doses prescribed during the 
observation period multiplied 
by 100%. Dichotomized with 
80% threshold 

Measured over 6 week study 
period for entire study period 

MEMS G1: 32 
G2: 32 

G1: 25 (78.1) 
G2: 10 (31.3) 
95% CI,  
p: <.001 

Bogner et al., 
20105 
NA 

>80% adherence to an 
antidepressant 

4 times, biweekly beginning at 
baseline and ending at week 6 

MEMS G1: 29 
G2: 29 

BL 
G1: 8 (27.6%) 
G2: 4 (13.8%)  
95% CI, NR 
p: 0.17 
 
EP at 6 weeks 
G1: 18 (62.1%) 
G2: 3 (10.3%) 
95% CI, NR 
p: <0.001 

Bosworth et 
al., 20056 
V-STITCH 

Adherence at 6 months 
among those adherent at 
baseline 

last 6 months; 2 times 
(including baseline); 6 months 

Self-report Total: 387 
G1: NR 
G2: NR 

G1: 83% 
G2: 85% 
95% CI, NR 
p: 0.68 

Capoccia et 
al., 20049 
na 

Adherence 
to antidepressants - at 6 mo  

Defined as use of 
antidepressants for at least 25 
of the 
past 30 days; measured at 3, 
6, 9, 12 mos 

Self-report G1: NR 
G2: NR 

G1: 78% 
G2: 73% 
95% CI, NR 
NS 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Choudhry et 
al., 201012 
NA 

Odds of being fully adherent 
(monthly) 

Measured monthly over the 
24-month study period 

Other  Overall N: 52,631 
 
G1: 2051 
 
G2: 779  
 
G3: 38,174 
 
G4: 11,627 

Statin users 
Adjusted for comorbidity & 
demographics: G1: 17.0% increase 
over G3, with no subsequent change 
in slope 
95% CI, NR 
p: <0.05 
 
Matched by first fill date for eligible 
prescription in study timeframeG1: 
15.1% increase over G3, with no 
subsequent change in slope 95% CI, 
NR  
p: <0.05 
 
Clopidogrel users Adjusted for 
comorbidity & demographics: G2: 
19.9% increase over G4, with no 
subsequent change in slope 95% CI, 
NR 
p: < 0.05 
 
Matched by first fill date for eligible 
prescription in study timeframe 
G2: 33.9% increase over G4, with no 
subsequent change in slope 
95% CI, NR 
p< 0.05 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Choudhry et 
al., 201113 

Full adherence (among all 
patients) 

Having a supply of 
medications available on at 
least 80% of days during 
follow-up. Patients who lost 
eligibility before randomization 
or who did not fill a prescription 
after randomization were 
considered to be nonadherent. 

Prescription 
claims 
records  

G1: 2845 
G2: 3010 

All 3 medication classes 
G1: 12.1 
G2: 8.9 
OR (95% CI): 1.41 (1.18-1.67) 
p: <0.001 
 
ACE inhibitor or ARB 
G1: 27.7 
G2: 22.9 
95% CI, NR 
OR (95% CI): 1.31 (1.14-1.49) 
p: <0.001 
 
Beta-blocker 
G1: 30.7 
G2: 25.2 
95% CI, NR 
OR (95% CI): 1.32 (1.16-1.49) 
p: <0.001 
 
Statin 
G1: 38.6 
G2: 31.6 
95% CI, NR 
OR (95% CI): 1.37 (1.20-1.56) 
p: <0.001 

Friedman et 
al., 199614 
NA 

Change in Antihypertensive 
medication adherence for 
baseline nonadherent subjects 
(Proportion of total number of 
doses taken divided by the 
number that should have been 
taken by each subject) 

Change scores were 
computed using value at 6 
months minus value at 
baseline 

Pill count Overall N: 26 
G1: NR 
G2: NR 

G1: 36.0% 
G2: 26.0% 
95% CI, NR 
p: 0.03 

Guthrie et al., 
200117 
First 
Myocardial 
Infarction 
(MI) Risk 
Reduction 
Program 

Medication compliance 
survey: missed no doses in 
past 7 days, % 

7 days; 2 times; 3 months Self-report G1: 3635 
G2: 913 

At 6 months 
G1: 64.3 
G2: 61.8 
95% CI, NR 
p: NR 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Hoffman et 
al., 200318 
NA 

Percent adherence using 
medication possession ratios, 
at 3 months 

Measured once at 3 months 
for previous 30 days; 
adherence defined as < 10 
gap days in 30-day period 

PRD G1: 4899 
G2: 4665 

G1: 66.9 
G2: 66.5 
95% CI, NR 
p: < 0.01 

Hunt et al., 
200819 
NA 

Increase in adherence from 
baseline to final assessment 

At baseline and at end point Self-report G1: 142 
G2: 130 

G1: 61% at BL, 67% at end point, 
p=0.08 
 
G2: no significant increase from BL to 
final (p= 0.52) [BL and EP % not 
reported] 
95% CI, NR 
p: NR 

Janson et al., 
200921 
NA 

The odds of maintaining 
greater 
than 60% adherence -the OR 
represents a comparison of T2 
vs. T1 within groups; however, 
I report the p-value for the 
between-groups comparison  

Measured biweekly during 4-
week intervention (T0-T1); 
measured at 4-week intervals 
for following 14 weeks of 
observation (T1-T2) 

Other  NR T0-T1 
G1: 9.2 
G2: 0.4 
p: 0.02 
 
T1-T2 
G1: OR: 0.3 
G2: OR: 1.1 
p: .31 

Janson et al., 
200320 
NA 

ICS adherence (number of 
puffs recorded daily in the 
diary divided by the number of 
puffs prescribed) between 
group-difference in change 
from baseline to final visit 
(95% CI) Source of data was 
self-report supplemented by 
medication monitors 

Assessed at baseline, and end 
of week 1, 2, 5, 7; time frame 
for baseline measurement was 
one week; time frame for final 
measurement not reported 

Other  G1: 33 G2: 32 Between group difference: 24 (5 to 
43), p= 0.01 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Johnson et 
al., 200623 
NR 

Pre-action sample only - 
Reaching Action (A) or M 
(Maintenance) stage for 
adherence, %;  
Action defined as having 
improved adherence for < 6 
months; Maintenance defined 
as having improved 
adherence for >6 months;  
[Data source: complete case 
analysis evaluating Stage of 
Change] 

Last 6 months; 4 times every 6 
months (0,6,12, and 18 
months) 

Self-report G1: NR 
G2: NR 

BL 
G1: in figure only 
G2: in figure only 
95% CI, NR 
p:NR 
 
6 months 
G1: in figure only 
G2: in figure only 
95% CI, NR 
p>0.05 
 
12 months 
G1: 73.1% 
G2: 57.6% 
95% CI, NR 
p<0.001 
 
18 months 
G1: 69.1% 
G2: 59.2% 
95% CI, NR 
p<0.01 



 

D-151 

Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Johnson et 
al., 200622 
NR 

Pre-action sample only 
Medication Adherence Scale 
score [Data Source: 4-item 
scale assessing whether 
individual has engaged in 
various forms of non-
adherence] 

Last 3 months; 4 times; 
measured every 6 months 
(0,6,12, and 18 mos) 

Self-report BL 
Overall N: 262 
G1: NR 
G2: NR 
 
6 months 
Overall N: 180 
G1: NR 
G2: NR 
 
12 months 
Overall N: 163 
G1: NR 
G2: NR 
 
18 months 
Overall N: 161 
G1: NR 
G2: NR 

BL 
G1: in figure only 
G2: in figure only 
OR: NR 
p:NR 
 
6 months 
G1: in figure only 
G2: in figure only 
OR=1.49 
p<0.01 
 
12 months 
G1: in figure only 
G2: in figure only 
OR=1.62 
p<0.001 
 
18 months 
G1: in figure only 
G2: in figure only 
OR=1.62 
p<0.01 

Katon et al., 
199524 
NA 

% receiving adequate dosage 
of antidepressants for ≥90 
days (details NR) 

During continuation phase of 
treatment (3-7 months) 

PRD Major depression 
group N=91 
Minor depression 
group N=126 

Major depression group 
G1: 75.5  
G2: 50.0  
95% CI, p: <0.01  
 
Minor depression group 
G1: 79.7  
G2: 40.3  
95% CI, p: <0.001 

Katon et al., 
199625 
NA 

Medication adherence - 
telephone interview asking if 
they were still taking 
antidepressants and 
considered adherent if they 
reported taking medication at 
least 25 out of last 30 days 

Measured at 4-month follow up Other  G1: 76 G2: NR Major Depression Group at 4-
month follow up (% adherent) 
G1: 89% 
G2: 62% p=0.02 
 
Minor Depression Group at 4-
month follow up (% adherent) 
G1: 74% 
G2: 44% p=.01 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percent receiving adequate 
dosage of antidepressants for 
at least 90 days in previous 6 
months, as indicated by 
AHCPR guidelines(Reported 
in 9123) 

Likely measured once at 6-
months for the previous 6 
months of data 

PRD G1: 114 G2: 114 G1: 68.8%  
G2: 43.8%  
Chi-square: 12.60 
p: 0.0001 

Katon et al., 
200128 
NA 
 
Ludman et 
al., 200329 
NA 
 
Van Korff et 
al., 200330 
NA 

Adequate dosage of 
antidepressant treatment 

Measured at 3, 6, 9, 12 
months 

PRD G1: NR 
G2: NR 

Adjusted OR  
G1: 
G2, 2.08 
95% CI, 1.41 to 3.06 
p: < 0.001 

Lee et al., 
200631 
FAME 

>/=80% adherence to all 
medications, % 

Last 2 months; 4 times 
(including baseline at 8 
months); 2 months 

Pill count G1: 77 
G2: 69 

G1: 97.4 
G2: 21.7 
95% CI, NR 
p<0.001 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Lin et al., 
200632 
NA 

Adjusted mean difference in 
percentage of days 
nonadherent (baseline minus 
endpoint) 

NA PRD Oral hypoglycemic 
agent 
BL 
G1: 103  
G2: 103 
EP 
G1: 103 
G2: 103 
 
ACE inhibitor BL 
G1: 54 
G2: 65 EP 
G1: 59 
G2: 52 
 
Lipid-lowering agent 
BL 
G1: 50 
G2: 52 
EP 
G1: 54 
G2: 63 

Oral hypoglycemic agent (%) = -6.3% 
95% CI, -11.91 to -0.71 
p: NS  
 
ACE inhibitor (%) = -2.5%  
95% CI, -8.69 to 3.70 p: NS 
 
Lipid-lowering agent (%) = -0.2 
95% CI, -7.23 to 6.76 
p: NS 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Maciejewski 
et al., 201033 

Percent change in medication 
possession ratio (MPR) from 
baseline (adherence 
differences between G1 and 
G2) 
 
Matched analysis with 
covariates 

24 monthly assessments: 12 in 
the pre-intervention period and 
12 in the post-period 

Other  Matched pairs, N in G1 
and G2 identical for 
each medication. N's 
shown below are for 
each group 
Metformin: 2,201 
Diruetics: 7,417 
ACE inhibitors:6,379 
Beta-blockers: 4,992 
Statins: 7,757 
Calcium-channel 
blockers: 3,209 
Angiotensin-receptor 
blockers: 3,259 
Cholesterol 
absorption 
inhibitors: 1,681 

Metformin: 3.69% 
p: <0.001 
 
Diuretics: 3.35% 
p: <0.001 
 
ACE inhibitors: 3.10% 
p: <0.001 
 
Beta-blockers: 2.69% 
p: <0.001 
 
Statins: 2.56% 
p: <0.001 
 
Calcium-channel blockers: 1.31% 
p: <0.05 
 
ARBS: -0.02% 
p: NS 
 
Cholesterol absorption inhibitors: -
0.80% 
p: NS 

Mann et al., 
201034 
The Statin 
Choice 

% of participants with good 
adherence at 6 months using 
Morisky 

Same as mentioned for 3 
months 

Self-report G1: NR 
G2: NR 

G1: NR 
G2: NR 
95% CI,  
p: No significant difference reported 
between groups for overall 80% with 
"good adherence" for whole group at 
6 months 

Montori et al., 
201135 

Adherence: Median (range) 
proportion of days covered 

Measured at 6 months PRD G1: 23 
G2: 19 

G1: 100 (86.1-100) 
G2: 98.2 (0-100) 
95% CI, NR 
p: 0.09 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Murray et al., 
200736 
NA 

"Taking Adherence": % of 
prescribed medication doses 
taken based on physician's 
prescription 

Post-intervention (3 additional 
mos - months 10-12) 
Frequency: continuous daily 
MEMS monitoringDuration 
between measures: 12 to 24 
hours, depending on med 
frequency 

MEMS G1: 122 G2: 192 Proportion (95% CI)  
G1: 70.6% (64.9-76.2)  
G2: 66.7% (62.3-70.9)  
Difference 3.9% (-2.8-10.7) 
p=NR 

Nietert et al., 
200937 
NA 

Filled prescription for any 
qualified medication in the 
same chronic disease 
classification as the index 
medication, within 30 days of 
index date 

NR PRD G1: 1018 
G2: 1016 
G3: 1014 

Unadjusted 
G1: N (%) = 207 (20.3%) 
G2: N (%) = 213 (21.0%) 
G3: N (%) = 243 (24.0%) 
95% CI, NR 
p: NR 
 
Adjusted 
G1: Hazard ratio (HR, 98.3% CI) = 
0.79 (0.61-1.03) 
G2: HR, 97.5% CI = 0.83 (0.65 to 
1.06) 
G3: HR, 95.0% CI = 0.96 (0.77 to 
1.20) 
95% CI, NR 
p: NR 

Okeke et al., 
200938 
NA 

Change in adherence rates 
(unadjusted) 

Dosing aids were downloaded 
after the observational cohort 
period (capturing data for a 3 
month period) and at the end 
of the RCT (capturing data for 
a 3 month period) 

Other  G1: 35 
G2: 31 

G1: change in adherence rate (SD) 
0.19 (0.20) 
G2: change in adherence rate (SD) 
0.06 (0.23) 
95% CI, NR 
p: 0.01 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Powell et al., 
199540 
NA 

Compliance (MPR > 0.80) Refill data collected over a 9-
month period 

PRD G1: 1993 G2: 2253 Overall (N (%))  
G1: 917 (46%)  
G2:998 (44%)  
95% CI, NR 
p: NR  
 
Benazepril (N (%)) 
G1: 78 (45%) 
G2: 104 (44%)  
95% CI, NR 
p: NR  
 
Transdermal estrogen (N (%))  
G1: 266 (37%)  
G2: 209 (35%)  
95% CI, NR 
p: NR  
 
Metoprolol (N (%)) 
G1: 438 (53%)  
G2: 466 (52%)  
95% CI, NR 
p: NR  
 
Simvastatin (N (%)) 
G1: 135 (50%)  
G2: 138 (46%)  
95% CI, NR 
p: NR 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives for 
Depression 
Into Effective 
Solutions 
(HITIDES) 

Antidepressant regimen 
adherence - at 12 months 

Each measurement is 
percentage adherence over 
previous 4 days (i.e. total 
number of prescribed pills 
taken divided by total number 
of prescribed, transformed to 
dichotomous outcome with 
cutpoint at >=80%). 3 
measurements taken: 
baseline, 6-month and 12-
months.  

Self-report G1: 59 
G2: 60 

G1: 45/59 (76.3) 
G2: 51/60 (85.0) 
OR: 0.55 (0.21-1.44) 
Adjusted OR: 0.56 (0.20-1.57) 
Adjusted p: 0.27 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Rich et al., 
199642 
NA 

Overall compliance rates by 
method 2: 
percentage of pills taken 
correctly for all current 
medications (pooled) 
determined by pill count at 
home visit by pharmacist or 
trained pharmacy assistant 

30 days +/- 2 days after 
discharge; 1 time; NA 

Pill count G1: 80  
G2: 76 

Overall: 84.3% +/- 15.0% 
G1: 87.5 +/- 12.6% 
G2: 80.9 +/- 16.7% 
95% CI, NR 
p: 0.003 

Rickles et al., 
200543 
NA 

% omitted antidepressant 
doses at 6 months 

2 measurements, each for 3 
month time period 

PRD G1: 28 G2: 32 Without ITT: N (Mean ± SD)  
G1:28 (30.3 ± 36.4)  
G2: 32 (48.6 ± 39.2) 
p <0.05 (one tailed) 
With ITT, the difference was not 
significant (data NR) 

Ross et al., 
200444 
NR 

General adherence score (0-
100 score) 

NR; 3 times (including 
baseline); 6 months 

Self-report G1: NR G2: NR 6 months 
G1: 81  
G2: 78  
Difference (CI): +2.3 (-3.7 to 8.3)  
p: NR  
 
12 months 
G1: 85 
G2: 78  
Difference (CI): +6.4 (1.8 to 10.9) 
p: 0.01 

Rudd et al., 
200445 
NA 

Proportion of medications 
taken correctly among those 
on a once-daily dosing 
regimen 

1 day; daily ; 6 months MEMS NR G1: 82% (28%) 
G2: 75% (27%) 
95% CI, NR 
p: NR, not significant per text 

Rudd et al., 
200946 
NA 

Percent Change at 6 months 
and 12 months in Medication 
Adherence Outcome  

Measures at 6 months and 12 
months; percent change from 
baseline to 6 months and 
percent change from base line 
to 12 months 

Self-report BL 
G1: 51 
G2: 63 
 
6 mos 
G1: 49 
G2: 57 
 
12 mos 
G1: 48 
G2: 57 

Percent Change (Scales show 
improvement with decreased scores) 
BL to 6 months  
G1: -4.76 
G2: 0.25 
95% CI, NR 
p: 0.33  
 
BL to 12 months G1: -12.21 
G2: -3.12  
95% CI, NR 
p: 0.10 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Schaffer et 
al., 200447 
NA 

Self-reported adherence: 
number of doses of preventive 
medication 
missed during the 2 weeks 
prior to each study visit. 

Baseline, 3, 6 mo; 2 week 
timeframe 

Self-report G1: 11 
G2: 10 
G3:12 
G4:13 

Self-report missed: mean (SD) 
G1: 
Pre: 1.72 (2.15) 
3 mo: 2.40 (3.10) 
6 mo: 1.17 (1.53) 
 
G2: 
Pre: 8.10 (12.63) 
3 mo: 7.70 (10.85) 
6 mo: 4.68 (27.34) 
 
G3: 
Pre: 6.58 (9.52) 
3 mo: 8.91 (15.25) 
6 mo: 1.17 (1.53) 
 
G4 : 
Pre: 3.61 (7.65) 
3 mo: 6.25 (10.49) 
6 mo: 3.75 (7.89) 
 
 
Pre-3 mo 
G4 vs. G2 p = .9  
G4 vs. G1 p = .7  
G4 vs. G3 p = .5  
 
 
Pre-6 mo 
G4 vs. G3 p = .2 
G4 vs. G2 p = .2 
G4 vs. G1 p = .5 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Schectman 
et al., 199448 
NA 

Prescription refill proportion at 
2 months 

Monthly timeframe; measured 
2 times; 1 month between 
measures 

PRD Niacin: 
G1: 40 
G2: 40 
 
BAS: 
G1: 18 
G2: 22 

Niacin: 
G1: 90 +/- 2 
G2: 84 +/- 3 
95% CI, NR 
p: 0.07 
 
BAS:  
G1: 88 +/-4 
G2: 82 +/- 4 
95% CI, NR 
p: 0.32 

Schneider et 
al., 200849 
NA 

Medication possession ratio 
(sum of day's supply for all rxs 
received during the study 
divided by the number of days 
between the dates of the 1st 
and last rx dispensing) 

Calculated for all previous 
months at 6 month and 12 
month follow-ups 

PRD G1: 47 G2: 38 Mean (SD)  
G1: 0.93 (11.4)  
G2: 0.87 (14.2)  
95% CI, p: 0.039 

Schnipper et 
al., 200650 
NA 

#/% of patients non-adherent 
with at least 1 medication 

NR Self-report G1: 67 
G2: 62 

G1: 36 (54%) 
G2: 33 (53%) 
95% CI,  
p: >0.99 

Smith et al., 
200853 
NR 

Likelihood of having at least 
80% proportion of days 
covered across all 9 months of 
follow-up 

last 30 days; 9 times; 1 month 
apart 

PRD G1: 426 
 G2: 410 

G1: 64.8% 
G2: 58.5% 
RR: 1.17 
95% CI, 1.02-1.29 

Solomon et 
al., 199854 
na 
 
Gourley et 
al., 199855 
NA 

Self-report of compliance 
comparing Visit 1 between 
Intervention and Control group 
in HTN group 

At baseline Self-report G1: 62 
G2: 70 

G1: 0.60 (0.087) 
G2: 0.63 (0.111) 
95% CI, NR 
p: 0.75 

Stacy et al., 
200956 
NA 

Continuous Persistence: 
having any statin prescription 
dispensed at least every 30 
days after the end date of a 
previous prescription for a 
statin 

6 months from baseline; 1 
time; NA 

PRD G1: 253 
G2: 244 

G1: 52.2% 
G2: 44.3% 
 
Unadjusted OR (90% CI): 1.37 (1.02-
1.85) 
 
Adjusted OR (90%CI): 1.41 (1.05-
1.94) 
p: <0.10 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Vivian et al., 
200258 
NA 

Compliance survey at 6 
months: How often do you 
stop taking your medication 
when you are feeling better? 
(>=once/wk) 

Varied b/t groups; compliance 
measured in G1 at monthly 
visits, only measured at 
baseline and study end for G2 

Self-report G1: 26 G2: 27 G1: 32% G2: 20% 95% CI, NR 
p: 0.520 

Weinberger 
et al., 200261 
NA 

Morisky 4-item scale range 
from 0 (low) to 4 (high) - 12 
month outcome 

Assessed at baseline, 6 and 
12 months; time frame is 
previous 2 months 

Self-report Overall N: 898 
G1: 356 
G2: 296 
G3: 246 

G1: 0.87 (0.05) 
G2: 0.85 (0.05) 
G3: 0.92 (0.06)  
 
p=0.57 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Post intervention adherence at 
3 months (Adherence stratified 
by mode of delivery) 

Not missing any doses in the 
past week 

Self-report NS There were no statistically significant 
effects of mode of delivery on 
adherence to statins at 3 months (OR 
0.8, CI 0.3, 2.6). 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

Medication acquisition - ICS; 
Fill/refill adherence was 
measured using a 
continuousmedication 
acquisition (CMA) index for 
each year, calculated as the 
total days’ supply acquired in 
a given year divided by 365 
days 

Follow-up year 1, continuous 
measure for entire year 

PRD G1: NR 
G2: NR 
G3: NR 

G1: 0.59 
G3: 0.37; 
p: 0.0001 
 
G1: 0.59 
G2: 0.52; 
p: .017 
 
G2: 0.52 
G3: 0.37 
p: .0001 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 2 

Description of Timing of 
Measurement of Adherence 
Outcome 2 

Data 
Source  N Results 

Zhang et al., 
201067 
NA 

Medication Possession Ratio 
>0.80 (likelihood of being 
adherent) 

Pre and post Part D Other  Hyperlipidemia 
G1: 418 
G2: 647 
G3: 5093 
G4: 3027 
 
Diabetes 
G1: 247 
G2: 304 
G3: 2214 
G4: 1253 
 
Hypertension: 
G1: 980 
G2: 1234 
G3: 8380 
G4: 4141 

Hyperlipidemia 
Unadjusted 
G1 Pre: 27.5; Post: 43.9 
G2 Pre: 39.2; Post: 48.2 
G3 Pre: 42.1; Post: 49.3 
G4 Pre: 57.4; Post: 61.3  
 
Multivariate 2-Year Part D Effect, 
estimate (95% CI) 
G1: 1.67 (1.35, 2.07) 
G2: 1.22 (1.04, 1.43) 
G3: 1.14 (1.06, 1.24) 
G4: 1.00 
 
Diabetes 
Unadjusted 
G1 Pre: 39.7; Post: 57.2 
G2 Pre: 68.0; Post: 67.1 
G3 Pre: 62.0; Post: 61.9 
G4 Pre: 70.6; Post 66.6  
 
Multivariate 2-Year Part D Effect, 
estimate (95% CI) 
G1: 2.36 (1.81, 3.08) 
G2: 1.17 (0.9, 1.51) 
G3: 1.21 (1.06, 1.39) 
G4: 1.00 
 
Hypertension 
Unadjusted 
G1 Pre: 47; Post: 66.6 
G2 Pre: 73.3; Post: 76.6 
G3 Pre: 74.9; Post: 77.4 
G4 Pre: 78.4; Post: 78.5 
 
Multivariate 2-Year Part D Effect, 
estimate (95% CI 
G1: 2.09 (1.82, 2.40) 
G2: 1.13 (0.99, 1.29) 
G3: 1.14 (1.05, 1.23) 
G4: 1.00 
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Table D11. Medication adherence outcomes 3 
Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Bosworth et 
al., 20056 
V-STITCH 

Adherence at 6 months among 
those non-adherent at baseline 

Last 6 months; 2 times (including 
baseline); 6 months 

Self-report Total: 200 
G1: NR 
G2: NR 

G1: 46% 
G2: 34% 
95% CI, NR 
p: 0.08 

Capoccia et 
al., 20049 
NA 

Adherence 
to antidepressants - at 9 mo  

Defined as use of 
antidepressants for at least 25 of 
the 
past 30 days; measured at 3, 6, 
9, 12 mos 

Self-report G1: NR 
G2: NR 

G1: 48% 
G2: 67% 
95% CI, NR 
p: NS 

Choudhry 
et al., 
201113 
MI FREEE 

Mean medication possession 
ratio (among patients who 
filled at least 1 prescription) 

Number of days for which 
patients had a supply of each 
medication class available 
divided by the # days they were 
eligible for that medication.  

Prescription 
claims data  

All 3 medication 
classes 
G1: 1385 
G2: 1389 
 
ACE inhibitor or ARB 
G1: 1759 
G2: 1775 
 
Beta-blockers 
G1: 2159 
G2: 2224 
 
Statins 
G1: 2223 
G2: 2267 

All 3 medication classes 
G1: 67.4 (15.5) 
G2: 62.9 (26.3) 
Absolute difference (95% CI): 
4.5 (2.5-6.4) 
p: <0.001 
 
ACE inhibitor or ARB 
G1: 66.5 (29.6) 
G2: 60.8 (30.7) 
Absolute difference (95% CI): 
5.8 (3.6-8.1) 
p: <0.001 
 
Beta-blocker 
G1: 65.0 (28.9) 
G2: 61.0 (28.9) 
Absolute difference (95% CI): 
4.0 (2.1-5.9) 
p: <0.001 
 
Statin 
G1: 70.5 (27.0) 
G2: 65.0 (28.4) 
Absolute difference (95% CI): 
5.5 (3.6-7.5) 
p: <0.001 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Friedman et 
al., 199614 
NA 

Change in Antihypertensive 
medication adherence for 
baseline adherent subjects  
(Proportion of total number of 
doses taken divided by the 
number that should have been 
taken by each subject) 

Change scores were computed 
using value at 6 months minus 
value at baseline 

Pill count Overall N: 267 
G1: NR 
G2: NR 

G1: 0.6% 
G2: 3.0% 
95% CI, NR 
p: 0.69 

Hoffman et 
al., 200318 
NA 

Percent adherence using 
HEDIS guidelines, at 3 months 

Measured once at 3 months; 
adherence defined as a total of 
30 gap days since beginning 
treatment (days 1-84) 

PRD G1: 4899 
G2: 4665 

G1: 59.6 
G2: 56.6 
95% CI, NR 
p: < 0.01 

Katon et al., 
199625 
NA 

Medication adherence - 
telephone interview asking if 
they were still taking 
antidepressants and 
considered adherent if they 
reported taking medication at 
least 25 out of last 30 days 

Measured at 1-, 4-, and 7-month 
follow up 

Other  G1: 76 
G2: NS  

Major Depression Group at 7-
month follow up 
(% adherent) 
G1: 79% 
G2: 54% 
p=0.07 
 
Minor Depression Group at 1-
, 4-, and 7-month follow up 
(% adherent) 
G1: 65% 
G2: 41% 
p=.04 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percent receiving twice the 
dosage of the lower-range 
AHCPR guideline of 
antidepressant 
 
(Reported in 9123) 

Likely measured once at 6-
months for the previous 6 
months of data 

PRD G1: 114 
G2: 114 

G1: 46.8% 
G2: 25.7% 
Chi-square: 9.36 
p: 0.002 

Montori et 
al., 201135 
NA 

Persistence: Median (range) 
number of days covered 

Measured at 6 months PRD G1: 23 
G2: 19 

G1: 170 (30-180) 
G2: 180 (28-180) 
95% CI, NR 
p: 0.38 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Murray et 
al., 200736 
NA 

"Scheduling Adherence": 
Measure of adherence to 
timing, lower with day-to-day 
deviation in the timing of 
medication administration; 
daily meds need to be taken 
within 2.4 hrs of dose from 
preceding day; 2x/day meds 
need to be taken within 1.2 hrs 
of prior dose 

During Intervention period (9 
mos) 
 
 
Frequency: continuous daily 
MEMS monitoring 
 
Duration between measures: 12 
to 24 hours, depending on med 
frequency 

MEMS G1: 122 
 
G2: 192 

 (95% CI) 
G1: 53.1% (49.1-57.1) 
G2: 47.2% (43.4-50.9) 
 
Difference: 5.9% (0.4-11.5) 
p: NR 

Nietert et 
al., 200937 
NA 

Filled prescription for any 
qualified medication in the 
same chronic disease 
classification as the index 
medication, within 60 days of 
index date 

NR PRD G1: 1018 
 
G2: 1016 
 
G3: 1014 

Unadjusted 
G1: N (%) = 348 (34.2%) 
G2: N (%) = 342 (33.7%) 
G3: N (%) = 373 (36.8%) 
95% CI, NR 
p: NR 
 
Adjusted 
G1: Hazard ratio (HR, 97.5% 
CI) = 0.86 (0.68 to 1.08) 
G2: HR, 98.3% CI = 0.83 (0.65 
to 1.07) 
G3: HR, 95.0% CI = 1.03 (0.84 
to 1.26) 
95% CI, NR 
p: NR 

Okeke et 
al., 200938 
N-A 

Change in adherence rates 
(adjusted) 

Dosing aids were downloaded 
after the observational cohort 
period (capturing data for a 3 
month period) and at the end of 
the RCT (capturing data for a 3 
month period) 

Other  G1: 34 
G2: 28 

G1: change in adherence rate 
(SD) 0.21 (0.05) 
G2: change in adherence rate 
(SD) -0.002 (0.04) 
95% CI, NR 
p: 0.0001 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives 
for 
Depression 
Into 
Effective 
Solutions 
(HITIDES) 

HIV medication regiment 
adherence - at 6 months 

Each measurement is 
percentage adherence over 
previous 4 days (i.e. total number 
of prescribed pills taken divided 
by total number of prescribed, 
transformed to dichotomous 
outcome with cutpoint at 
>=95%). 3 measurements taken: 
baseline, 6-month and 12-
months.  

Self-report G1: 96 
G2: 98 

G1: 74/96 (77.1)  
G2: 72/98 (73.5) 
 
OR: 1.23 (0.63-2.40) ; adjusted 
OR: 1.20 (0.60-2.31) 
Adjusted p: 0.65 

Rich et al., 
199642 
NA 

>80% compliance by method 1 30 days +/- 2 days after 
discharge; 1 time; NA 

Pill count G1: 80 
G2: 76 

Overall: 121 pts (77.6%)  
G1: 68/80 (85.0%) 
G2: 53/76 (69.7%) 
95% CI, NR 
p: 0.036 

Rudd et al., 
200445 
NA 

Proportion of medications 
taken correctly among those 
on a >=2 times-daily dosing 
regimen 

1 day; daily ; 6 months MEMS NR G1: 69% (34%) 
G2: 49% (41%) 
95% CI, NR 
p: NR, not significant per text 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Smith et al., 
200853 
NR 

Proportion with a gap (in 
months) in filling beta blocker 
prescription 

1 month, NR, 1 month Refill data 1 month gap: 
G1:104 
G2: 110 
2 month gap 
G1:63 
G2: 67 
3 month gap 
G1: 43 
G2: 51 
4 month gap 
G1: 30 
G2: 37 

1 month gap: 
G1: 23% 
G2: 25% 
HR 0.85 (0.65, 1.12) 
adj HR 0.89 (0.67, 1.19) 
 
2 month gap 
G1: 14% 
G2: 15% 
HR 0.86 (0.61, 1.22) 
adj HR 0.95 (0.67, 1.33) 
 
3 month gap 
G1: 9% 
G2: 12% 
HR 0.77 (0.51, 1.16) 
adj HR 0.87 (0.60, 126) 
 
4 month gap 
G1: 7% 
G2: 9% 
HR 0.74 (0.46, 1.20) 
adj HR 0.85 (0.54, 1.35) 

Solomon et 
al., 199854 
na 
 
Gourley et 
al., 199855 
NA 

Self-report of compliance 
comparing Visit 1 and Visit 5 in 
HTN group 

Visit 1: baseline 
Visit 5: between 4 and 6 months  

Self-report G1: 62 
G2: 70 

G1:  
Visit 1: 0.63 (SD 0.111) 
Visit 5: 0.23 (SD 0.054) 
CI: NR 
p <0.05 
 
G2:  
Visit 1: 0.60 (0.87) 
Visit 5: 0.61 (0.94) 
95% CI NR  
p NR 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Stacy et al., 
200956 
NA 

Medication possession ratio 
=/>80% 

6 months from baseline; 1 time; 
NA 

PRD G1: 253 
G2: 244 

G1: 47.0% 
G2: 38.9% 
 
Unadjusted OR (90% CI): 1.39 
(1.03 to 1.88) 
 
Adjusted OR (90%CI): 1.43 
(1.05 to 1.96) 
p: <0.10 

Vivian et 
al., 
200258 NA 

Compliance survey at 6 
months: How often do you stop 
taking your medication when 
you think it is making you feel 
worse? (>/=once/wk) 

Varied b/t groups; compliance 
measured in G1 at monthly visits, 
only measured at baseline and 
study end for G2 

Self-report G1: 26 
G2: 27 

G1: 40% 
G2: 20% 
95% CI, NR 
p: 0.217 

Wilson et 
al., 201065 
Better 
Outcomes 
of Asthma 
Treatment 
(BOAT) 

Medication acquisition at Year 
2 - all meds; Fill/refill 
adherence was measured 
using a continuous 
medication acquisition (CMA) 
index for each year, calculated 
as the total days’ supply 
acquired in a given year 
divided by 365 days 

Measured at Year-2 follow-up as 
aggregate for entire year 

PRD G1: 204 
G2: 204 
G3: 204 

Group differences 
G1-G3: 0.03 
95% CI, -0.05 to 0.11 
 
G1-G2: 0.04 
95% CI, -0.04 to 0.12 
 
G2-G3: -0.01  
95% CI, -0.09 to 0.07 
 
no significant differences across 
groups for all meds. No 
significant differences across 
groups for ICS alone, either. 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 3 

Description of Timing of 
Measurement of Adherence 
Outcome 3 

Data 
Source  N Results 

Zhang et 
al., 201067 
NA 

Treatment intensity (average 
count of pills per day of 
treatment) 

Pre and post part D Other  Hyperlipidemia 
G1: 418 
G2: 647 
G3: 5093 
G4: 3027 
Diabetes 
G1: 247 
G2: 304 
G3: 2214 
G4: 1253 
 
Hypertension: 
G1: 980 
G2: 1234 
G3: 8380 
G4: 4141 

Diabetes 
Unadjusted) 
G1 Pre: 0.98; Post: 1.16 
G2 Pre: 1.12; Post: 1.26 
G3 Pre: 1.11 Post: 1.18 
G4 Pre: 1.29; Post: 1.34  
 
Multivariate 2-Year Part D 
Effect, estimate (95% CI) 
G1: 0.184 (0.1 to 0.27) 
G2: 0.095 (0.03 to 0.16) 
G3: 0.02 (-0.01 to 0.05) 
G4: 
 
% change, estimated effects/pre 
value (95% CI) 
G1: 18.8 (10.4 to 27.2) 
G2: 8.5 (2.50 to 14.4) 
G3: 1.8 (-1.2 to 4.8) 
G4:  
 
Hypertension 
Unadjusted 
G1 Pre: 1.26; Post: 1.56 
G2 Pre: 1.48; Post: 1.63 
G3 Pre: 1.52 Post: 1.64 
G4 Pre: 1.65; Post: 1.75  
 
Multivariate 2-Year Part D 
Effect, estimate (95% CI) 
G1: 0.221 (0.16 to 0.28) 
G2: 0.054 (0.02 to 0.09) 
G3: 0.028 (0.01 to 0.05) 
G4:  
 
% change, estimated effects/pre 
value (95% CI) 
G1: 17.6 (13.0 to 22.1) 
G2: 3.7 (1.1 to 6.2) 
G3: 1.8 (0.4 to 3.3) 
G4:  
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Table D12. Medication adherence outcomes 4 
Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 4 

Description of Timing of 
Measurement of Adherence 
Outcome 4 

Data 
Source  N Results 

Capoccia et 
al., 20049 
NA 

Adherence 
to antidepressants - at 12 mo  

Defined as use of 
antidepressants for at least 25 of the 
past 30 days; measured at 3, 6, 9, 
12 mos 

Self-
report 

G1: 37 
G2: 30 

G1: 59% 
G2: 57% 
95% CI, NR 
p: NS 

Choudhry 
et al., 
201113 
MI FREEE 

Full adherence (among 
patients who filled at least 1 
prescription) 

Having a supply of medications 
available on at least 80% of days 
during follow-up.  

Prescrip
tion 
claims 
data 

All 3 medication 
classes 
G1: 1385 
G2: 1389 
 
ACE inhibitor or ARB 
G1: 1759 
G2: 1775 
 
Beta-blockers 
G1: 2159 
G2: 2224 
 
Statins 
G1: 2223 
G2: 2267 

All 3 medication classes 
G1: 24.8 
G2: 19.3 
OR (95% CI): 1.36 (1.12 to 
1.65) 
p: 0.002 
 
ACE inhibitor or ARB 
G1: 44.9 
G2: 38.8 
OR (95% CI): 1.28 (1.10 to 
1.49) 
p: 0.002 
 
Beta-blocker 
G1: 40.4 
G2: 34.1 
OR (95% CI): 1.31 (1.14 to 
1.50) 
p: <0.001 
 
Statin 
G1: 49.3 
G2: 41.9 
OR (95% CI): 1.36 (1.18 to 
1.56) 
p: <0.001 

Hoffman et 
al., 200318 
NA 

Percent adherence using 
medication possession ratios, 
at 6 months 

Measured once at 6 months for 
previous 30 days; adherence 
defined as < 10 days in 30-day 
period  

PRD G1: 4899 
G2: 4665 

G1: 52.3 
G2: 50.2 
95% CI, NR 
p: <0.001 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 4 

Description of Timing of 
Measurement of Adherence 
Outcome 4 

Data 
Source  N Results 

Katon et al., 
199625 
NA 

Adequate dosage A dosage of antidepressant 
medication for at least 30 days at or 
above lowest dosage recommended 
by AHCPR guidelines 

PRD G1: 76 
G2: NS  

Major Depression Group, for 
at least 30 days (% adherent) 
G1: 66.7% 
G2: 57.6% 
p<.46 
 
Minor Depression Group, for 
at least 30 days (% adherent) 
G1: 84.8% 
G2: 53.9% 
to <0.002 

Montori et 
al., 201135 
NA 

Adherence: did not miss a 
dose 

Asked at 6 months: "Have you 
missed any of your pills in the past 
week?" 

Self-
report 

G1: 17 
G2: 19 

G1: 65% 
G2: 63% 
95% CI, NR 
p: 0.92 

Murray et 
al., 200736 
NA 

"Scheduling Adherence": 
Measure of adherence to 
timing, lower with day-to-day 
deviation in the timing of 
medication administration; 
daily meds need to be taken 
within 2.4 hrs of dose from 
preceding day; 2x/day meds 
need to be taken within 1.2 hrs 
of prior dose 

Post-intervention (3 additional mos - 
months 10-12) 
 
Frequency: continuous daily MEMS 
monitoring 
 
Duration between measures: 12 to 
24 hours, depending on med 
frequency 

MEMS G1: 122 
G2: 192 

 (95% CI) 
G1: 48.9% (43.7 to 54.1) 
G2: 48.6% (44.7 to 52.6) 
 
Difference: 0.3 (-5.9 to 6.5) 
p: NR  

Nietert et 
al., 200937 
NA 

Filled prescription for any 
medication, within 30 days of 
index date 

NR PRD G1: 1018 
G2: 1016 
G3: 1014 

Unadjusted 
G1: N (%) = 460 (45.2%) 
G2: N (%) = 484 (47.6%) 
G3: N (%) = 490 (48.3%) 
95% CI, NR 
p: NR 
 
Adjusted 
G1: Hazard ratio (HR, 98.3% 
CI) = 0.86 (0.68 to 1.08) 
G2: HR, 95.0% CI = 0.99 (0.81 
to 1.19) 
G3: HR, 97.5% CI = 0.87 (0.70 
to 1.08) 
95% CI, NR 
p: NR 



 

D-171 

Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 4 

Description of Timing of 
Measurement of Adherence 
Outcome 4 

Data 
Source  N Results 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives 
for 
Depression 
Into 
Effective 
Solutions 
(HITIDES) 

HIV medication regiment 
adherence - at 12 months 

Each measurement is percentage 
adherence over previous 4 days (i.e. 
total number of prescribed pills 
taken divided by total number of 
prescribed, transformed to 
dichotomous outcome with cutpoint 
at >=95%). 3 measurements taken: 
baseline, 6-month and 12-months.  

Self-
report 

G1: 68/92 (73.9) 
G2: 64/86 (74.4) 

G1: 68/92 (73.9) 
G2: 64/86 (74.4) 
 
OR: 0.93 (0.46 to 1.90), 
adjusted OR: 1.60 (0.50 to 2.33) 
Adjusted p: 0.89 

Rich et al., 
199642 
NA 

>80% compliance by method 2 30 days +/- 2 days after discharge; 1 
time; NA 

Pill 
count 

G1: 80 
G2: 76 

Overall: 74.7% 
G1: 82.5% 
G2: 66.2% 
95% CI, NR 
p: 0.033 

Stacy et al., 
200956 
NA 

Continuous persistence 
+Medication possession ratio 
=/>80% 

6 months from baseline; 1 time; NA PRD G1: 253 
G2: 244 

G1: 45.1% 
G2: 37.3% 
 
Unadjusted OR (90% CI): 1.38 
(1.03 to 1.86) 
 
Adjusted OR (90%CI): 1.41 
(1.03 to 1.92) 
p: <0.10 

Vivian et 
al., 
200258 NA 

Compliance survey at 6 
months: When your medication 
does not seem to be working, 
how often do you take more 
than your health care provider 
prescribed? (>=once/wk) 

Varied b/t groups; compliance 
measured in G1 at monthly visits, 
only measured at baseline and study 
end for G2 

Self-
report 

G1: 26 
G2: 27 

G1: 8% 
G2: 8% 
95% CI, NR 
p: 1.00 
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Author, 
Year 
Trial Name 

Medication Adherence 
Outcome 4 

Description of Timing of 
Measurement of Adherence 
Outcome 4 

Data 
Source  N Results 

Wilson et 
al., 201065 
Better 
Outcomes 
of Asthma 
Treatment 
(BOAT) 

Controller regimen anti-
inflammatory potency - mean 
equivalents of acquisition of 
beclome-thasone canister 
equivalents - year 1 

Measured as aggregate for entire 
year 

PRD G1: 204 
G2: 202 
G3: 204 

G1: 10.9 
G3: 5.2; 
Group difference: 5.8 
95% CI, 4.5 to 7.0 
p< 0.0001 
 
G1: 10.9 
G2: 9.1; 
Group difference: 1.8 
95% CI, 0.57 to 3.1 
p: 0.005 
 
G2: 9.1 
G3: 5.2 
Group difference: 3.9 
95% CI, 2.6 to 5.2 
p: <0.0001 
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Table D13. Medication adherence outcomes 5 

Author, Year 
Trial Name 

Medication Adherence 
Outcome 5 

Description of Timing of 
Measurement of Adherence 
Outcome 5 

Data 
Source N Results 

Hoffman et al., 200318 
NA 

Percent adherence using HEDIS 
guidelines, at 6 months 

Measured once at 6 months; 
adherence defined as a total of 51 gap 
days since beginning treatment (days 
1-180) 

PRD G1: 4889 
 
G2: 4665 

G1: 31.5 
G2: 29.4 
 
95% CI, NR 
p: < 0.05 

Katon et al., 199625 
NA 

A dosage of antidepressant 
medication for at least 90 days 
at or above lowest dosage 
recommended by AHCPR 
guidelines 

NR 
PRD G1: 76 
G2: NS 

Major Depression 
Group, for at least 30 
days (% adherent) 
G1: 62.1% 
G2: 54.6% 
p=.55 
 
Minor Depression 
Group, for at least 30 
days (% adherent) 
G1: 69.6% 
G2: 39.5% 
p=0.08 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 5 

Description of Timing of 
Measurement of Adherence 
Outcome 5 

Data 
Source N Results 

Montori et al., 201135 
NA 

Started bisphosphonates Measured at baseline PRD G1: 52 
G2: 48 

Total 
G1: 44% 
G2: 40% 
95% CI, NR 
p: NR 
 
<10% Risk Category 
G1: 50% 
G2: 25% 
95% CI, NR 
p: NR 
 
10-30% Risk Category 
G1: 45% 
G2: 45% 
95% CI, NR 
p: NR 
 
>30% Risk Category 
G1: 40%  
G2: 33% 
95% CI, NR 
p: NR 

 
Murray et al., 200736 
NA 

Refill adherence: Medication 
possession ratio (meds received 
relative to meds prescribed) 

Results calculated for 1 yr, 
incorporating the 9 month intervention 
and 3 month post-intervention period; 
Presume that since refills were every 2 
months, there were 6 measurements 
every 2 months 

PRD G1: NR 
G2: NR 

G1: 109.4% 
G2: 105.2% 
95% CI, NR 
Difference: 4.2% 
p: 0.007 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Antidepressant prescription 
rates (of providers) at 6 months 

Not clear whether self-report or other 
method. 3 measurements taken: 
baseline, 6-month and 12-months. 

Other G1: 72/108 
(66.7)  
G2: 78/115 
(67.8) 

G1: 72/108 (66.7)  
G2: 78/115 (67.8) 
OR: 0.89 (0.49 to 1.78); 
adjusted OR; 0.89 (0.46 
to 1.74) 

Rich et al., 199642 
NA 

Number of patients with >90% 
medication compliance (unclear 
which method used to calculate) 

30 days +/- 2 days after discharge; 1 
time; NA 

Pill count G1: 80 
G2: 76 

G1: 45 
G2: 26 
95% CI, NR  
p: 0.032 
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Author, Year 
Trial Name 

Medication Adherence 
Outcome 5 

Description of Timing of 
Measurement of Adherence 
Outcome 5 

Data 
Source N Results 

 
Rudd et al., 200445 
NA 

Proportion of medications taken 
correctly among those on a >=2 
times-daily dosing regimen 

1 day; daily ; 6 months MEMS NR G1: 69% (34%) 
G2: 49% (41%) 
95% CI, NR 
p: NR, not significant 
per text 

 
Stacy et al., 200956 
NA 

6 month point prevalence 
persistency (For those 
prescribed a lipid-lowering agent 
in the 7-12 month period prior to 
the index statin): subject being in 
possession of a statin at the end 
of the 180-day observation 
period 

6 months after baseline; 1 time; N/A PRD Overall N: 54 
SG1: NR 
SG2: NR 

SG1: 66.7% 
SG2: 37.0% 
95% CI, NR 
p: <0.05 

Vivian et al., 200258 
NA 

Compliance survey at 6 months: 
If answered yes to being away 
from home overnight in last 3 
months, did you forget to take 
your medication when you were 
away from home overnight?, % 
who answered sometimes (2-3 
times/wk) and always (>3 
times/wk) 

varied b/t groups; compliance 
measured in G1 at monthly visits, only 
measured at baseline and study end 
for G2 


Self-
report 

G1: 26 
G2: 27 

G1: 15% 
G2: 10% 
95% CI, NR 
p: 1.00 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT) 

Controller regimen anti-
in?ammatory potency - 
acquisition of beclomethasone 
canister equivalents - year 2 

Measured as aggregate for entire year PRD G1: 204 
G2: 202 
G3: 204 

G1: 7.1 
G3: 4.6 
Group difference: 2.5  
95% CI, 1.2 to 3.8 
p= 0.0002 
 
G1: 7.1 
G2: 5.8; 
Group difference: 1.4  
95% CI, 0.04 to 2.7 
p: 0.04 
 
G2: 5.8 
G3: 4.6 
Group difference:1.1 
95% CI, -0.18 to 2.4 
p: >.05 
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Table D14. Medication adherence outcomes 6 
Author, 
Year 
Trial name  

Medication Adherence 
Outcome 6 

Description of Timing of 
Measurement of Adherence 
Outcome 6 

Data 
Source  N Results 

Hoffman et 
al., 200318 
NA 

Persistency (defined as the 
time span a patient continued 
taking the antidepressant 
prescription during the study. If 
the date of the 
last prescription filled plus the 
days’ supply was ≤10 
days from the end of the study, 
the patient was considered 
to be persistent) 

Measured for previous 30 days, at 2, 
3, 4, 5, and 6 months 

PRD G1: 4889 
 
G2: 4665 

At 2 months: 
G1: 45.9 
G2: 44.3 
At 3 months: 
G1: 36.8 
G2: 35.3 
At 4 months: 
G1: 30.2 
G2: 28.9 
At 5 months: 
G1: 28.8 
G2: 27.3 
At 6 months: 
G1: 24.9 
G2: 23.4 
95%Cis & p: NR 
 
From 1-90 days: 
Mean percent (SD):  
G1: 36.8 (24.3) 
G2: 35.3 (12.4) 
Chi-square: 0.127 
95% CI, NR 
p: NR 
 
From 1-180 days: 
Mean percent (SD):  
G1: 24.9 (51.9) 
G2: 23.3 (51.9) 
Chi-square: 0.067 
95% CI, NR 
p: NR 

Murray et 
al., 200736 
NA 

Self-reported adherence from 
questionnaire at baseline and 
9 month to compute a 
composite score of self-
reported adherence 

Measured at 1 month prior to 
intervention (baseline) and at month 9 

Self-report G1: NR 
G2: NR 

G1: 1.0 
G2: 0.8 
95% CI, NR  
p: 0.48 
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Author, 
Year 
Trial name  

Medication Adherence 
Outcome 6 

Description of Timing of 
Measurement of Adherence 
Outcome 6 

Data 
Source  N Results 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives 
for 
Depression 
Into 
Effective 
Solutions 
(HITIDES) 

antidepressant prescription 
rates (of providers) at 12 
months 

Not clear whether self-report or other 
method. 3 measurements taken: 
baseline, 6-month and 12-months.  

Other  G1: 65/105 
(61.9) 
G2: 69/110 
(62.7) 

G1: 65/105 (61.9) 
G2: 69/110 (62.7), 
OR: 0.93 (0.49-1.78); adjusted 
OR: 0.93 (0.49-1.78) 
Adjusted p: 0.93 

Stacy et al., 
200956 
NA 

6 month point prevalence 
persistency: subject being in 
possession of a statin at the 
end of the 180-day observation 
period (For those with 
continuous persistance + 
MPR=>80%) 

6 months after baseline; 1 time; N/A PRD Overall N:NR 
SG1: NR 
SG2: NR 

SG1: 25.9% 
SG2: 3.3% 
95% CI, NR 
p: <0.05 

Vivian et 
al., 200258 
NA 

% that received refills for 
antihypertensive agents within 
2 weeks of the next scheduled 
refill date 

NR PRD G1: 26 
G2: 27 

G1: 85% 
G2: 93% 
95% CI, NR 
p: >0.42 

Wilson et 
al., 201065 
Better 
Outcomes 
of Asthma 
Treatment 
(BOAT) 

Medication acquisition at Year 
1 and Year 2 -for long-acting 
beta agonists (LABA) Fill/refill 
adherence was measured 
using a continuous 
medication acquisition (CMA) 
index for each year, calculated 
as the total days’ supply 
acquired in a given year 
divided by 365 days 

Measured as aggregate for year; at 
Year-1 follow-up and Year 2 follow-up 

PRD N for Year 1: 
G1: 40 
G2: 44 
G3: 52 
 
N for Year 2: 
G1:112 
G2: 108 
G3:59 

Group differences 
YEAR 1: 
G1-G3: 0.11 
95% CI, 0.02 to 0.20 
G1-G2: 0.09 
95% CI, 0.02 to 0.17 
G2-G3: 0.01  
95% CI, -0.08 to 0.11 
YEAR 2:  
G1-G3: 0.11 
95% CI, 0.01 to 0.20 
G1:G2: 0.09 
95% CI, 0.01 to 0.18 
G2-G3: 0.01 
95% CI, -0.08 to 0.11 
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Table D15. Medication adherence subgroup outcomes, part 1 

Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Bogner et al., 
20084 
NA 

Hypertension 
comorbidity 

Hypertension 
comorbidity 

Depression 
adherence: % of 
prescribed doses 
taken; calculated as 
number of doses 
taken divided by the 
number  
of doses prescribed 
during the 
observation period 
multiplied by 100% - 
dichotomized with 
80% threshold 

Measured over 6 
week study period 
for entire study 
period 

MEMS G1: 32 
G2: 32 

G1: 23 (71.9) 
G2: 10 (31.3) 
95% CI,  
p: .001 

Bogner et al., 
20105 
NA 

Older African 
American 
primary care 
patients 

Older African 
American 
primary care 
patients 

>80% adherence to 
an oral hypoglycemic 
agent 

4 times, biweekly 
beginning at 
baseline and 
ending at week 6 

MEMS G1: 29 
G2: 29 

BL 
G1: 10 (34.5%) 
G2: 6 (20.7%)  
95% CI, NR 
p: 0.19 
 
EP at 6 weeks 
G1: 18 (62.1%) 
G2: 7 (24.1%) 
95% CI, NR 
p: 0.004 
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Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Fulmer et al., 
199915 
NA 

 Elderly Elderly Percent of prescribed 
medication doses 
taken 

Adherence was 
monitored during a 
2-week pre-
intervention 
phase, 6-week 
intervention phase 
(time 2), and 2-
week post-
intervention phase 
(time 3) 

MEMS G1: 17 
G2: 15 
G3: 18 

Average compliance 
rates at BL 
G1: 82% 
G2: 76% 
G3: 81% 
 
Average compliance 
rates at time 3 
G1: 84% 
G2: 74% 
G3: 57% (significantly 
decreased from 
baseline at p<0.04) 
95% CI,  
p: There was a 
statistically significant 
time effect during the 
course of the study 
from baseline to post-
intervention (F=4.08, 
p<0.05). Over time, 
G1 and G2 showed 
enhanced compliance 
relative to G3. 
However, there was 
no significant 
difference between 
G1 and G2. 
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Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Katon et al., 
199524 
NA 

Major 
depression 

Major 
depression 

% receiving adequate 
dosage of 
antidepressants for 
≥30 days (details NR) 

during 
continuation 
phase of treatment 
(3-7 months) 

PRD Major 
depression 
group  
N=91  
 
Minor 
depression 
group  
N=126 

Major depression 
group 
G1: 87.8 
G2: 57.1 
95% CI, NR 
p: <0.001  
 
Minor depression 
group 
G1: 88.1 
G2: 47.8 
95% CI, NR 
p: <0.001 

Katon et al., 
199625 
NA 

Major 
depression 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Severity of 
Depression 
 
(reported in 
3169 Katon) 

Severe 
depression 
(Defined as 
SCL-20 score 
>2.0 at 
baseline) 

Adherence to 
adequate dosage of 
antidepressants for at 
least 90 days out of 
previous six months 

Timeframe: six 
months; measured 
5 times in 6 
month-intervals 
until 30 months 
after 
randomization (at 
6, 12, 18, 24, 30 
months)  

PRD Overall N: 79 
G1: NR 
G2: NR 

At 6 months:  
G1: 24 (72%) 
G2: 14 (40%) 
Chi-square (1) = 8.23 
p: < 0.01 
 
At 12 months:  
G1: 23 (70%) 
G2: 13 (37%) 
Chi-square (1) = 5.98 
p: < 0.05 
 
For 18-, 24- and 30-
months: "the 
percentages were 
very similar for the 
treatment groups" 
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Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Lee et al., 200631 
FAME 

Elderly (≥65 
years old) 

Elderly (≥65 
years old) 

% medication 
adherence at 14 
months (proportion of 
pills taken), mean 
(SD)  

Total timeframe of 
6 month average 
(months 8-14);  
G1 - 3 pill counts 
every 2 months; 
G2 - 1 pill count at 
the end of 6 
months 

Pill count G1: 83 
G2: 76 

G1: 95.5 (7.7) 
G2: 69.1 (16.4) 
95% CI, NR 
p<0.001 
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Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Lin et al., 200632 
NA 

Depression 
comorbidity 

Depression 
comorbidity 

Percentage of days 
nonadherent 

Measured 2 times 
over a 12-month 
period 

PRD Oral 
hypoglycemic 
agent 
BL 
G1: 103 G2: 
103 
 
EP 
G1: 103 
G2: 103 
 
ACE inhibitor 
BL 
G1: 54 
G2: 65 
 
EP 
G1: 59 
G2: 52 
 
Lipid-lowering 
agent 
BL 
G1: 50 
G2: 52 
 
EP 
G1: 54 
G2: 63 

Oral hypoglycemic 
agent 
BL (%) (Mean (SD)) 
G1: 19.8% (21.3%) 
G2: 22.9% (24.0%) 
95% CI, NR 
p: NS 
 
EP (%) (Mean (SD)) 
G1: 28.2% (28.9%) 
G2: 24.0% (24.7%) 
95% CI, NR 
p: <0.03 
 
ACE inhibitor 
BL (%) (Mean (SD)) 
G1: 27.4% (27.1%) 
G2: 29.7% (29.3%) 
95% CI, NR 
p: NS 
 
EP (%) (Mean (SD)) 
G1: 24.2% (22.7%) 
G2: 18.9% (17.4%) 
95% CI, NR 
p: NS 
 
Lipid-lowering agent 
BL (%) (Mean (SD)) 
G1: 29.3% (26.7%) 
G2: 24.5% (23.0%) 
95% CI, NR 
p: NS 
 
EP (%) (Mean (SD)) 
G1: 28.8% (27.1%)  
G2: 27.7% (24.0%) 
95% CI, NR 
p: NS 
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Author, Year 
Trial Name  Subgroup 

Specific 
subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
source  N Results 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Entire study is 
conducted in 
subgroup with 
HIV 
comorbidity 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Rich et al., 199642 
NA 

Elderly (≥70 
years old) 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Schneider et al., 
200849 
NA 

Elderly (≥65 
years old) 

Elderly (≥65 
years old) 

Percentage of 
patients who had 
prescriptions refilled 
on time (±5 days of 
due date) 

Calculated for all 
previous months 
at 6 month and 12 
month follow-ups 

PRD SG1: 47 
SG2: 38 

Mean (SD)  
SG1: 80.4 (21.2) 
SG2: 66.1 (28.0) 
95% CI, N-R 
p: 0.12 

Zhang et al., 
201067 
N/A 

Elderly (≥65 
years) 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 
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Table D16. Medication adherence subgroup outcomes, part 2  

Author, Year 
Trial name  Subgroup 

Specific 
Subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
Source  N Results 

Bogner et al., 
20084 
NA 

Hypertension 
comorbidity 

Hypertension 
comorbidity 

Hypertension 
adherence: % of 
prescribed doses 
taken; calculated as 
number of doses 
taken divided by the 
number  
of doses prescribed 
during the 
observation period 
multiplied by 100% - 
dichotomized with 
80% threshold 

Measured over 6 
week study period 
for entire study 
period 

MEMS G1: 32 
G2: 32 

G1: 25 (78.1) 
G2: 10 (31.3) 
95% CI,  
p: <.001 

Bogner et al., 
20105 
NA 

Older African 
American 
primary care 
patients 

Older African 
American 
primary care 
patients 

>80% adherence to 
an antidepressant 

4 times, biweekly 
beginning at 
baseline and 
ending at week 6 

MEMS G1: 29 
G2: 29 

BL 
G1: 8 (27.6%) 
G2: 4 (13.8%) 
95% CI, NR 
p: 0.17 
 
EP at 6 weeks 
G1: 18 (62.1%) 
G2: 3 (10.3%) 
95% CI, NR 
p: <0.001 

Katon et al., 
199625 
NA 

Major 
depression 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 
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Author, Year 
Trial name  Subgroup 

Specific 
Subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
Source  N Results 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Severity of 
Depression 
 
(reported in 
3169 Katon) 

Moderate 
depression 
(defined as SCL-
20 score 
between 1.0-2.0) 

Adherence to 
adequate dosage of 
antidepressants for 
at least 90 days out 
of previous six 
months, measured 
twice at 6 & 12 
months 

Timeframe: six 
months; measured 
twice, at 6 months 
and 12 months 
after study began 

PRD Overall N: 
149 
G1: NR 
G2: NR 

6 months: 
G1: 76% 
G2: 46% 
Chi-square (1)= 6.10 
p: < 0.05 
 
12 months: NR 
"Similar, but 
nonsignificant, trends 
were observed for the 
second 6-month 
block." 
 
For 18-, 24- and 30-
months: "the 
percentages were 
very similar for the 
treatment groups" 

Lee et al., 200631 
FAME 

Elderly (≥65 
years old) 

Elderly (≥65 
years old) 

≥80% adherence to 
all medications, % 

last 2 months; 4 
times (including 
baseline at 8 
months); 2 months 

Pill count G1: 77 
G2: 69 

G1: 97.4 
G2: 21.7 
95% CI, NR 
p<0.001 
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Author, Year 
Trial name  Subgroup 

Specific 
Subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
Source  N Results 

Lin et al., 200632 
NA 

Depression 
comorbidity 

Depression 
comorbidity 

Adjusted mean 
difference in 
percentage of days 
nonadherent 
(baseline minus 
endpoint) 

NA PRD Oral 
hypoglycemic 
agent 
BL 
G1: 103  
G2: 103 
Endpoint 
G1: 103 
G2: 103 
 
ACE inhibitor 
BL 
G1: 54 
G2: 65 
 
EP 
G1: 59 
G2: 52 
 
Lipid-lowering 
agent 
BL 
G1: 50 
G2: 52 
 
EP 
G1: 54 
G2: 63 

Oral hypoglycemic 
agent (%) = -6.3% 
95% CI, -11.91 to  
-0.71  
p: NS 
 
ACE inhibitor (%) =  
-2.5% 
95% CI, -8.69 to 3.70 
p: NS 
 
Lipid-lowering agent 
(%) = -0.2 
95% CI, -7.23 to 6.76 
p: NS 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Entire study is 
conducted in 
subgroup with 
HIV 
comorbidity 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Rich et al., 199642 
NA 

Elderly (≥70 
years old) 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 



 

D-187 

Author, Year 
Trial name  Subgroup 

Specific 
Subgroup  

Medication 
Adherence 
Outcome 1 for 
subgroup 

Description of 
Timing of 
Measurement of 
Adherence 
Outcome  

Data 
Source  N Results 

Schneider et al., 
200849 
NA 

Elderly (≥65 
years old) 

Elderly (≥65 
years old) 

Medication 
possession ratio 
(sum of day's 
supply for all rxs 
received during the 
study divided by the 
number of days 
between the dates 
of the 1st and last rx 
dispensing) 

Calculated for all 
previous months 
at 6 month and 12 
month follow-ups 

PRD G1: 47 
G2: 38 

Mean (SD) 
G1: 0.93 (11.4) 
G2: 0.87 (14.2) 
95% CI,  
p: 0.039 

Zhang et al., 
201067 
N/A 

Elderly (≥65 
years) 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 
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Table D17. Intervention components, part 1 
Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Bender et al., 20101 
NA 

Patient 2-3 calls, each call less 
than 5 minutes 

Automated phone 
service 

2-3 calls over 10 
weeks 

Automated phone 
service 

Yes Yes 

Berg et al., 19972 
NA 

Patient 2 hours Nurse experienced 
with asthma 

6 training sessions 
over 7 weeks 

Face-to-face Yes No 

Berger et al., 20053 
NA 

System and 
patient 

NR Biogen call center 
staff 

Every 2 weeks or 
every 4 weeks 
(depending on stage 
of readiness) for 3 
months 

Phone, and 
counselors were 
guided through the 
sessions by web-
based software 

No No 

Bogner et al., 20084 
NA 

Patient, system 3, 30-minute in-person  
sessions and 2, 15-
minute telephone-
monitoring contacts  
during a 4-week period 

Integrated care 
manager 

3, 30-minute in-
person  
sessions and 2, 15-
minute telephone-
monitoring contacts  
during a 4-week 
period 

Face to face and 
telephone 

Yes No 

Bogner et al., 20105 
NA 

Patient 2 hours of total contact 
time during the study = 
three 30-minute sessions 
and two 15-minute 
contacts 

Other = Integrated 
care manager 

5 sessions over a 4-
week period 

Face-to-face, over-
the-phone 

Yes Yes 

Bosworth et al., 
20056 
V-STITCH 

Patient 2 years, 6 month 
outcomes reported in 
this paper 

Nurse Bimonthly for 2 years Telephone Yes Yes 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Patient 2 years, this paper 
reports 6 month 
outcomes 

Nurse bimonthly for 2 years telephone Yes Yes 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Capoccia et al., 
20049 
NA 

Patient Median 15 min per 
intervention, range 5-50 
min 

clinical pharmacist 
or pharmacy 
resident 

Follow up was weekly 
phone calls for the 
first 4 weeks followed 
by phone contact 
every 2 weeks 
through week 12. 
During months 4–
12,subjects received 
a phone call every 
other month 

Phone Yes Yes 

Carter et al., 200910 
NA 

Patients, 
pharmacists, 
physicians 

Teambuilding exercises 
involving physicians and 
pharmacist. 
 
Pharmacists were 
encouraged to assess 
meds and BP at 
baseline, one month plus 
over the telephone at 3 
months and more 
frequently if needed. 

Clinical pharmacists Varied.  
Average of 1.6 (1.4) 
additional 
visits/contacts per 
patient over the 6-
month study period 

Face-to-face, 
telephone 

Yes No 

Chernew et al., 
200811 
NA 

Patient NA NA NA NA No No 

Choudhry et al., 
201012 
NA 

Combination: 
patients & policy 

Indefinite (policy change) Large Fortune 500 
company 

NA NA No No 

Choudhry et al., 
201113 
MI FREEE 

Policy NA NA NA Cost of prescription 
medications 

No No 

Friedman et al., 
199614 
NA 

Patient Weekly calls, average 
length 4 minutes 

Other: automated 
telephone/computer 
system 

Mean number of 
actual calls is not 
reported. Patients 
were instructed to call 
in weekly for a 6-
month period (24 
calls in 6 months) 

Telephone Yes Yes 

Fulmer et al., 199915 
NA 

Patient 3-5 minute phone calls Research assistant daily calls for 6 weeks G1: Video/phone 
G2: Phone 

No No 

Grant et al., 200316 
NA 

Combination 
[patient, 
provider] 

Mean of 18.5 +/- 8.8 (sd) 
minutes  

Pharmacist 1 Over-the-phone Yes No 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Guthrie et al., 200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

Patient 6 months NA 5 over 6 months Telephone, mail Yes Yes 

Hoffman et al., 
200318 
NA 

Patient & 
Provider 

Monthly mailings to each NA 6 mailings, once a 
month, over 6 months 

Education letter for 
patients and 
providers 

Yes No 

Hunt et al., 200819 
NA 

Patient One appointment, length 
not specified, additional 
appointments if needed 

Pharmacist The intervention 
group received a 
mean of 4 (2.3) 
pharmacy visits per 
patient, but it is not 
clear if these are all 
study related visits. 

Face to face Yes Yes 

Janson et al., 200320 
NA 

Patient 30 minutes each Advanced practice 
nurse 

5 visits over 7 weeks Face-to-face Yes Yes 

Janson et al., 200921 
NA 

Patient 4-week run-in with 
biweekly visits; 3 
identical 30-minute visits 
after 
randomization 

Trained advanced 
practice nurse and 
respiratory therapist, 
both certified 
asthma educator 

4-week run-in with 
biweekly visits; 3 
identical 30-minute 
visits after 
randomization; 4-
week intervention 
period of biweekly 
visits was followed by 
14 weeks of 
observation, with 
visits held at 4-week 
intervals (3 visits) 

Face-to-face Yes Yes 

Johnson et al., 
200623 
NR 

Patient 6 months computer-generated 
intervention mailed 
to participants 

3 times over 6 
months (0, 3 and 6 
months) 

Computer; mail Yes Yes 

Johnson et al., 
200622 
NR 

Patient 6 months computer-generated 3 times over 6 
months 

Computer; mail Yes Yes 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Katon et al., 200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Patient, 
Provider, system 

2 in-person visits (90 
min. and 60 min); 3 
telephone calls; 4 
mailings. Intensity of 
calls not specified 

psychologist, 
Psychiatric nurse, & 
social worker trained 
as "depression 
prevention 
specialists" 

2 in-person visits; 3 
telephone calls at 2, 
5, 9 months; 4 
personalized mailings 
at 3, 6, 10, and 12 
months 

Face-to-face, written 
material, DVD, over-
the-phone 

Yes Yes 

Katon et al., 199524 
NA 

Patient, 
provider, system 

Brief print materials and 
20-minute video prior to 
PCP visit, 15 extra 
minutes during PCP visit, 
2 visits with psychiatrist 
(50 and 20 minutes) 

PCP, psychiatrist 2 PCP visits and 2 
psychiatrist visits over 
4-6 weeks with 
appointments spaced 
7-10 days apart 

Face-to-face, written 
material, video 

Yes No 

Katon et al., 199625 
NA 

Combination: 
patient, provider, 
system 

A 1 hour initial planning 
visit and 3 to 5 half hour 
contacts (total time 
ranged from 2.5 to 3.5 
hours). Patients attended 
a mean (SD) of 5.2 (1.7) 
visits and received a 
mean of (SD) of 3.4 (1.3) 
telephone calls 

Psychologist direct contact phase 
began 1 week after 
initiation and ended 3 
to 6 weeks after; 
telephone contacts 
occurred at 2, 4, 12, 
and 24 weeks after 
the end of direct 
contact phase 

Face to face, 
telephone, written 
material, videos 

Yes Uncertain 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Combination: 
patient, provider, 
system 

At least 2 visits with 
psychiatrist: 50-minutes 
(initial) and 25 minutes 
(follow-up) 

Psychiatrist At least 2 in-person 
visits; (mean 2.75; 
range 0-7) and follow-
up telephone calls 
(mean 1.56; SD 1.61) 
calls 

Face-to-face, written 
material, DVD, over-
the-phone 

Yes Uncertain 

Lee et al., 200631 
FAME 

Patient 12 months (includes 
phase 1) 

Pharmacists Every 2 months for 
12 months (includes 
phase 1) 

Face-to-face Yes No 

Lin et al., 200632 
NA 

Patients 4 hours for weeks 0-12;  
Contact time between 
weeks 12-52 = monthly 

Nurses Weeks 0-12 = 7 
sessions total (1 
initial hour-long visit + 
2 sessions per month 
for the first 3 months); 
Weeks 13-52 = 9 
monthly visits 

Face-to-face, 
telephone 

No No 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Maciejewski et al., 
201033 
NA 

Policy NA Insurer (Blue Cross 
Blue Shield of North 
Carolina) 

NA NA No No 

Mann et al., 201034 
The Statin Choice 

Patient 6 minutes one time Physician 1 Face to face with 
written materials 

Yes Yes 

Montori et al., 201135 
NA 

       

Murray et al., 200736 
NA 

Patient 9 months Pharmacist Sessions not 
quantified, 9 month 
duration intervention 

Face-to-face, written 
material 

Yes No 

Nietert et al., 200937 
NA 

Patients NR Pharmacists NR Telephone, fax Yes Uncertain 

Okeke et al., 200938 
NA 

Patient Video: 1 video, 10 
minutes in length; 1 
discussion, length NR; 
phone calls at weeks 1-
5, 7, and 9, length NR; 
alarms on dosing aid for 
3 months 

video, dosing aid, 
study coordinator 
(level of training NR) 

3 months Video, face-to-face 
discussion, phone 
calls, dosing aid 
device 

Yes No 

Pearce et al., 200839 
Cardiovascular Risk 
Education and Social 
Support (CaRESS) 
Trial 

Patient 30 minutes with patient 
and their support person 
once during the study 

Registered nurse 
patient educator; 
Other = Support 
person chosen by 
the patient 
according to study 
criteria 

1 session over a 12-
month period 

Face-to-face No No 

Powell et al., 199540 
NA 

Patients One 30-minute 
videotape per drug per 
subject 

NA NR Mail Yes No 

Powers et al., 201168 
NA 

Patient 3 months NR NR Face-to-face; written 
material 

Yes Yes 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Patient and 
provider 

intensity of interaction 
with providers not 
documented; for 
patients, depression 
case managers 
conducted telephone-
based monitoring every 
2 weeks during acute 
treatment (before 
achieving a sustained 
50% decrease in PHQ-9 
score) and every 4weeks 
during watchful waiting 
or continuation treatment 
(for 2months after 
maintaining remission 
[PHQ-9 score, 5] or 6 
months after maintaining 
a 50% decrease in the 
PHQ-9 score)  

Team of nurse 
depression care 
manager, clinical 
pharmacist, and 
psychiatrist 

NR For patients: 
telephone; For 
providers: electronic 
medical records 

Yes Yes 

Rich et al., 199642 
NA 

Patient 1 month Multidisciplinary: 
RN, social worker, 
dietician, MD, and 
pharmacists 

As long as pts were 
in the hospital - 
varied and visits not 
quantified 

Face-to-face, written 
material 

Yes Yes 

Rickles et al., 200543 
NA 

Patient 3 phone calls, each 
lasted on average 11-19 
minutes 

Pharmacist 3 mo. Phone Yes Yes 

Ross et al., 200444 
NR 

Combination 
[patient, system] 

12 months NA NA Computer Yes No 

Rudd et al., 200445 
NA 

Combination 
[patient, system 
of care] 

6 months Nurse 5 times over 6 
months (baseline, 1 
wk, 1 mo, 2 mos, 4 
mos) 

Telephone Yes Yes 

Rudd et al., 200946 
NA 

Patient The two health educator 
sessions could last up to 
an hour each (average 
20 minutes) 

Health educator, 
print materials 

Two sessions over an 
unspecified time 
period (coincided with 
rheumatology 
appointments) and 
optional additional 
phone and in-person 
contact for 6 months 

Face-to-face, written 
material, optional 
over-the-phone 

Yes No 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Schaffer et al., 
200447 
NA 

Patient 30-60 min Audio or book 1 Audio or book Yes Yes 

Schectman et al., 
199448 
NA 

Patient 28 days Certified medical 
assistant 

5 calls over 28 days Telephone  No Yes 

Schneider et al., 
200849 
NA 

Patient NA NA NA Packaging No No 

Schnipper et al., 
200650 
NA 

Combination: 
system and 
patient 

NR Pharmacist 1 in-person session, 
1 follow-up phone call 

Face-to-face, phone Yes No 

Simon et al., 200651 
NA 

Patient and 
provider 

contacted initially within 
two weeks of 
randomization; 2 
additional telephone 
contacts occurred four 
and 12 weeks later; 
phone calls lasted 
approx. 20 min. 

Registered 
nurses with a 
minimum of five 
years’ 
experience in 
inpatient or 
outpatient 
mental health 
practice 

3 sessions - baseline, 
end of month 1, end 
of month 3 

Phone; treating 
psychiatrist received 
a structured report 
of each contact with 
recommendations 

Yes Yes 

Sledge et al., 
200652#2608 
NA 

Combination: 
provider and 
patient 

2-3 hour session, 1 year 
of ambulatory care 
including minimum of 
monthly phone calls and 
phone/pager availability 
5d/wk 

Social worker, 
psychiatrist, general 
internist, case 
manager 

at least 1 in-person 
session and 12 
phone calls 

Face-to-face, 
phone, home visits 
prn, written report 
and discussion 
between case 
manager and PCP 

Uncertain Uncertain 

Smith et al., 200853 
NR 

Provider, patient 2 months Health plan 
physician 
administrator 

2 mailings over 2 
months 

Written material, 
mail 

Yes Yes 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Patient 6 months Pharmacist 5 sessions over 6 
months, plus 
education and help 
as needed 

Face-to-face, 
additional telephone 
support  

Yes No 

Stacy et al., 200956 
NA 

Patient 6 months NA 3 calls over 6 months Phone, mail, written 
material  

Yes Yes 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Taylor et al., 200357 
NA 

Patient, provider 20 minutes Pharmacist before each regular 
clinic visit during 12-
month period 

Face-to-face, written 
material, 
recommendations to 
provider 

yes No 

Vivian et al., 200258 
NA 

Patient, system 6 months Pharmacist monthly over 6 
months 

Face-to-face Yes Yes 

Waalen et al., 200959 
NA 

Patient Care from physician 
assistant: NR; phone 
open-ended discussion: 
NR; follow-up phone 
calls: 5 minutes monthly 
until regimen started and 
no problems reported 

Physician Assistant 
under supervision of 
a preventive 
medicine physician 
(EMB) 

After initial visit, 
monthly phone calls 
until prescription was 
filled and no 
problems reported 

Face-to-face care, 
written material, 
phone 
conversations 

Yes No 

Wakefield et al., 
201160 
NA 

Patient 12 months nurse NA Telehealth device Yes Yes 

Weinberger et al., 
200261 
NA 

Provider 
(pharmacist) 

NR  NR; the initial 
pharmacist training 
conducted by 
'investigators 
representing several 
backgrounds' 

NA Primarily computer-
based, but also 
included face-to 
face training and 
written materials 

Yes No 

Weymiller et al., 
200762  
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Patients Brief but unspecified 
contact time either 
before scheduled visits 
with clinicians or during 
their visits 

Researcher-
diabetologists or 
physician 
faculty/fellows 
specializing in 
endocrinology 

One session over the 
3-month study period 

Face-to-face Yes Uncertain 

Williams et al., 
201064 
NA 

Providers adherence data provided 
to providers every 2 
weeks 

electronic data  NR Electronic data Yes No 
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Author, Year 
Trial Name 

Target of the 
Intervention  Intensity  

Agent Delivering 
the Intervention  Duration  Delivery Mode  

Knowledge-
Based  

Awareness-
Based  

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that 
there is online 
supplemental 
material for methods 
and timeline 

Patient; Patient-
provider 
communication 

Initial study visit: 1.5 
hour; 2nd visit: 30 
minutes. Follow-up 
phone calls: 30 minutes 
total. 

Nurses, respiratory 
therapists, and 
pharmacists, as well 
as nurse 
practitioners and 
physician assistants, 
most of whom 
already 
served as asthma 
care managers, 
were recruited to 
serve as study care 
managers  

2 sessions and 3 brief 
phone calls at 3, 6, 9 
months  

Face-to-face and 
phone 

Yes Yes 

Wolever et al., 
201066 
NA 

Patient 30 minutes per 
intervention session 

Other - coaches 14 sessions over 6 
months 

Over-the-phone Uncertain Uncertain 

Zhang et al., 201067 
NA 

Patient NA NA NA NA No No 
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Table D18. Intervention components, part 2 

Author, Year 
Trial Name 

Social 
Influence  

Targets 
Attitudes  Self-efficacy 

Specify Other 
Self-Efficacy 
Components  

Intention 
Formation  Action control  Maintenance  

Bender et al., 20101 
NA 

No No No NA No No No 

Berg et al., 19972 
NA 

No No Yes NA No No No 

Berger et al., 20053 
NA 

No No No NA No No No 

Bogner et al., 20084 
NA 

No Yes No Na No No No 

Bogner et al., 20105 
NA 

No No Yes NA Yes Uncertain Uncertain 

Bosworth et al., 20056 
V-STITCH 

No No No NA Yes Yes Yes 

Bosworth et al., 20087 
TCYB 
 
Bosworth et al., 20078 
TCYB Methods paper 

No Yes No NA Yes Yes No 

Capoccia et al., 20049 
NA 

No No No NA Yes Uncertain Uncertain 

Carter et al., 200910 
NA 

No No No NA No No No 

Chernew et al., 200811 
NA 

No No No NA No No No 

Choudhry et al., 201113 
MI FREEE 

No No No No No No No 

Choudhry et al., 201012 
NA 

No No No NA No No No 

Friedman et al., 199614 
NA 

No No No NA Uncertain Uncertain Uncertain 

Fulmer et al., 199915 
NA 

No No No No No Yes No 

Grant et al., 200316 
NA 

No No No NA No No Yes 

Guthrie et al., 200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

No No No NA No Yes No 
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Author, Year 
Trial Name 

Social 
Influence  

Targets 
Attitudes  Self-efficacy 

Specify Other 
Self-Efficacy 
Components  

Intention 
Formation  Action control  Maintenance  

Hoffman et al., 200318 
NA 

No No No No No Yes No 

Hunt et al., 200819 
NA 

Uncertain Uncertain No NA Uncertain No No 

Janson et al., 200320 
NA 

No No Yes NA No Uncertain Yes 

Janson et al., 200921 
NA 

No No Yes NA No No Uncertain 

Johnson et al., 200623 
NR 

No Yes Yes Provided 
information about 
the participant's 
level of 
temptation for not 
adhering 

No No Yes 

Johnson et al., 200622 
NR 

Yes Yes Yes NA No No No 

Katon et al., 200128 
NA 
 
Ludman et al., 200329 
NA 
 
Van Korff et al., 200330 
NA 

No Uncertain Yes Patients taught 
self-monitoring 
strategies; taught 
to identify and 
proactively plan 
for situations that 
would likely lead 
to relapse 

Yes Yes Yes 

Katon et al., 199524 
NA 

No No Yes NA No No No 

Katon et al., 199625 
NA 

Uncertain Uncertain Yes NA Uncertain Uncertain Uncertain 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

No No Yes NA No No No 

Lee et al., 200631 
FAME 

No No No NA No No No 

Lin et al., 200632 
NA 

No Uncertain No NA Yes No Yes 

Maciejewski et al., 
201033 
NA 

No No No NA No No No 
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Author, Year 
Trial Name 

Social 
Influence  

Targets 
Attitudes  Self-efficacy 

Specify Other 
Self-Efficacy 
Components  

Intention 
Formation  Action control  Maintenance  

Mann et al., 201034 
The Statin Choice 

No No No NA No No No 

Montori et al., 201135 
NA 

No No No No No No No 

Murray et al., 200736 
NA 

No No Yes Prescription-
taking skills were 
assessed and 
addressed as 
needed; Coping 
responses 
including 
education and 
facilitation with 
RNs and MDs 
was provided 

No No No 

Nietert et al., 200937 
NA 

No No Uncertain NA No No No 

Okeke et al., 200938 
NA 

No No No NA No No No 

Pearce et al., 200839 
Cardiovascular Risk 
Education and Social 
Support (CaRESS) Trial 

Yes Uncertain Yes NA No Yes No 

Powell et al., 199540 
NA 

No No No NA No No No 

Powers et al., 201168 
NA 

No Yes No NA No No No 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Uncertain No Yes instruction in self-
management 
(e.g., 
encouraging 
patients to 
exercise and 
participate in 
social activities) 

No Yes No 

Rich et al., 199642 
NA 

No No No NA Yes Yes No 

Rickles et al., 200543 
NA 

No Uncertain Uncertain NA Yes Uncertain Uncertain 

Ross et al., 200444 
NR 

No No No NA No No No 
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Author, Year 
Trial Name 

Social 
Influence  

Targets 
Attitudes  Self-efficacy 

Specify Other 
Self-Efficacy 
Components  

Intention 
Formation  Action control  Maintenance  

Rudd et al., 200445 
NA 

No No Yes NA Yes No Yes 

Rudd et al., 200946 
NA 

No No No NA No No No 

Schaffer et al., 200447 
NA 

No Uncertain Yes NA Uncertain Uncertain Uncertain 

Schectman et al., 
199448 
NA 

No No Yes NA No No No 

Schneider et al., 200849 
NA 

No No No No No Yes No 

Schnipper et al., 200650 
NA 

No No No NA No No No 

Simon et al., 200651 
NA 

No No No NA Uncertain Uncertain Uncertain 

Sledge et al., 
200652#2608 
NA 

No No No NA No Uncertain No 

Smith et al., 200853 
NR 

No No No NA No No No 

Solomon et al., 199854 
NA 
 
Gourley et al., 199855 
NA 

No No No NA No No No 

Stacy et al., 200956 
NA 

No Yes Yes NA Yes No Yes 

Taylor et al., 200357 
NA 

No No No NA No No No 

Vivian et al., 200258 
NA 

No No No NA Yes No Yes 

Waalen et al., 200959 
NA 

No No No NA No No No 

Wakefield et al., 201160 
NA 

No No No NA No No No 

Weinberger et al., 
200261 
NA 

No No No NA No Yes No 
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Author, Year 
Trial Name 

Social 
Influence  

Targets 
Attitudes  Self-efficacy 

Specify Other 
Self-Efficacy 
Components  

Intention 
Formation  Action control  Maintenance  

Weymiller et al., 200762  
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

No No No NA No No No 

Williams et al., 201064 
NA 

No No No NA No No No 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT); Note that there 
is online supplemental 
material for methods 
and timeline 

No No Yes NA Yes No No 

Wolever et al., 201066 
NA 

No Yes Yes NA Yes No No 

Zhang et al., 201067 
NA 

No No No NA No No No 
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Table D19. Intervention components, part 3 

Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Bender et al., 
20101 
NA 

No No No No No No No NA 2 

Berg et al., 19972 
NA 

No No No No No No No NA 2 

Berger et al., 
20053 
NA 

No No yes No No No No No 2 

Bogner et al., 
20084 
NA 

Yes No No No No No No NA 3 

Bogner et al., 
20105 
NA 

Yes No No No No No No NA 5 

Bosworth et al., 
20056 
V-STITCH 

Yes No No No No No No positive-gain 
framing 

7 

Bosworth et al., 
20087 
TCYB 
 
Bosworth et al., 
20078 
TCYB Methods 
paper 

Yes No Yes No No No No NA 7 

Capoccia et al., 
20049 
NA 

yes No No No No No No NA 3 

Carter et al., 
200910 
NA 

Yes No No No No No No Role of 
pharmacist-
physician 
collaboration 

2 

Chernew et al., 
200811 
NA 

No No No No No No No Copay 
reduction 

1 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Choudhry et al., 
201012 
NA 

No No No No No No No Policy 
change: 
reductions in 
medication 
cost sharing 
with company 
employees & 
beneficiaries 

1 

Choudhry et al., 
201113 
MI FREEE 

No No No No No No No Policy 
change--
reducing 
costs of 
prescription 
medications 

1 

Friedman et al., 
199614 
NA 

No No Yes Uncertain No No No NA 3 

Fulmer et al., 
199915 
NA 

No No No No No No No No 1 

Grant et al., 
200316 
NA 

No No No No No No No email 
feedback to 
providers; 
offer of 
appointment 
making; 
social service 
referral as 
needed 

4 

Guthrie et al., 
200117 
First Myocardial 
Infarction (MI) 
Risk Reduction 
Program 

No No No No No No No NA 3 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Hoffman et al., 
200318 
NA 

No No No No No No No Provider also 
received lists 
of 
nonadherent 
patients, 
specific 
actions taken 
by providers 
NR 

2 

Hunt et al., 200819 
NA 

Yes No No No No No No Collaborative 
care 

4 

Janson et al., 
200320 
NA 

No No No No No No No NA 4 

Janson et al., 
200921 
NA 

No No No No No No No NA 3 

Johnson et al., 
200623 
NR 

No No No No No No No NA 5 

Johnson et al., 
200622 
NR 

No No No No No No No NA 5 

Katon et al., 
200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

No No Yes Yes No No No Shared 
decision-
making 
regarding 
maintenance 
antidepressa
nt treatment 

9 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Katon et al., 
199524 
NA 

yes No No No No No No CBT 
techniques, 
training and 
consultation 
for PCPs, 
collaboration 
between PCP 
and 
psychiatrist 

6 

Katon et al., 
199625 
NA 

Yes No No Uncertain No No No CBT 
techniques, 
training and 
consultation 
for PCPs, 
collaboration 
between PCP 
and 
psychiatrist 

6 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Yes No No No No No No collaborative 
care with 
PCP, 
psychiatrist, 
and patient 

4 

Lee et al., 200631 
FAME 

Yes No No No No No No Blister 
packaging 
grouping 
daily 
medications 

3 

Lin et al., 200632 
NA 

Uncertain No No No No No No NA 2 

Maciejewski et al., 
201033 
NA 

No No No No No No No Eliminate 
copayments 
for generic 
medications 

1 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Mann et al., 
201034 
The Statin Choice 

No No No No No No No Decision Aid 3 

Montori et al., 
201135 
2011 
NA 

No No No No No No No shared 
decision-
making with 
provider 

3 

Murray et al., 
200736 
NA 

Yes No No No No No No NA 3 

Nietert et al., 
200937 
NA 

Yes No No No No No No NA 2 

Okeke et al., 
200938 
NA 

Yes No No No No No No Visible and 
audible 
alarms on 
dosing aid 

2 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Yes No No No No No No NA 4 

Powell et al., 
199540 
NA 

No No No No No No No NA 1 

Powers et al., 
201168 
NA 

No No No No No No No NA 3 

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Yes No No No No No No NA 5 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Rich et al., 199642 
NA 

Yes No No No No No No NA 5 

Rickles et al., 
200543 
NA 

Yes No No No No No No NA 2 

Ross et al., 200444 
NR 

No No No No No No No NA 1 

Rudd et al., 
200445 
NA 

Yes No No No No No No NA 6 

Rudd et al., 
200946 
NA 

Yes No No No No No No Health 
literacy 

3 

Schaffer et al., 
200447 
NA 

No No No No No No No NO 3 

Schectman et al., 
199448 
NA 

Yes No No No No No No NA 3 

Schneider et al., 
200849 
NA 

No No No No No uncertain No packaging 2 

Schnipper et al., 
200650 
NA 

yes No No No No Uncertain No monitoring 
medication 
regimens to 
identify 
system errors 

3 

Simon et al., 
200651 
NA 

Yes No Yes No No No No NA 4 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Sledge et al., 
200652#2608 
NA 

yes No No No No Uncertain No patient-
centered 
approach to 
case 
management, 
comprehensi
ve 
assessment 
and report to 
PCP 

2 

Smith et al., 
200853 
NR 

No No No No No No No NA 2 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Yes No No No No No No NA 2 

Stacy et al., 
200956 
NA 

No No No No No No No NA 6 

Taylor et al., 
200357 
NA 

Yes No No No No No No NA 2 

Vivian et al., 
200258 
NA 

Yes No No No No No No NA` 5 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Waalen et al., 
200959 
NA 

Yes No No No No No No Patients who 
couldn't 
afford meds 
were assisted 
in obtaining 
them free 
from study 
sponsor 
(Merck) 

4 

Wakefield et al., 
201160 
NA 

No No No No No No No NA 2 

Weinberger et al., 
200261 
NA 

No No No No No Yes No NA 3 

Weymiller et al., 
200762  
Statin Choice 
Randomized Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized Trial 

No No No No No No No NA 1 

Williams et al., 
201064 
NA 

No No No No No No No Systems 
change by 
providing 
clinician with 
information 
about patient 
adherence 

2 

Wilson et al., 
201065 
Better Outcomes 
of Asthma 
Treatment (BOAT) 

Yes No Yes No No No No NA 6 
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Author, Year 
Trial Name Facilitation  

Contingent 
Rewards  

Motivational 
Interviewing  

Stress 
Management 

Organizational 
Learning 
Strategies  

Systems 
Change: 
Clinical 
Champions 

Systems 
Change: Total 
Quality 
Management/ 
Continuous 
Quality 
Improvement  Other  

Number of 
Components  

Wolever et al., 
201066 
NA 

No No Uncertain No No No No NA 3 

Zhang et al., 
201067 
NA 

Uncertain No No Yes No No No Reduction of 
out of pocket 
medication 
expenses 

1 
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Table D20. Intervention components, part 4 

Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Bender et al., 20101 
NA 

NA No No NA NA NA 

Berg et al., 19972 
NA 

NA No No NA NA NA 

Berger et al., 20053 
NA 

NA No  NA  NA  NA NA 

Bogner et al., 20084 
NA 

No No No NA NA NA 

Bogner et al., 20105 
NA 

NA No No NA NA NA 

Bosworth et al., 20056 
V-STITCH 

Patient/provider 
interaction 

No  NA NA NA None 

Bosworth et al., 20087 
TCYB 
 
Bosworth et al., 20078 
TCYB Methods paper 

Role of patient 
provider 
communication 

No  NA NA NA None 

Capoccia et al., 20049 
NA 

No No No NA NA NA 

Carter et al., 200910 
NA 

NA No No NA NA None 

Chernew et al., 200811 
NA 

NA No No NA NA None 

Choudhry et al., 201012 
NA 

NA No No NA NA None 

Choudhry et al., 201113 
MI FREEE 

NA No No NA NA   

Friedman et al., 199614 
NA 

NA No No NA NA It is not clear what 
type of "counseling" 
the computer gave 
to patients to 
encourage 
adherence. 

Fulmer et al., 199915 
NA 

NA Yes No       
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Grant et al., 200316 
NA 

NA Yes No NA NA compared 
Questionnaire only 
to Questionnaire 
plus education and 
provider feedback 

Guthrie et al., 200117 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

NA No NA NA NA None 

Hoffman et al., 200318 
NA 

NA No No NA NA NA 

Hunt et al., 200819 
NA 

NA No No NA NA None 

Janson et al., 200320 
NA 

NA No No NA NA   

Janson et al., 200921 
NA 

No No No NA NA NA 

Johnson et al., 200623 
NR 

NA No No NA NA None 

Johnson et al., 200622 
NR 

NA No No NA NA None 

Katon et al., 200128 
NA 
 
Ludman et al., 200329 
NA 
 
Van Korff et al., 200330 
NA 

Depression prevention 
specialists 
communicated with 
PCPs about patients 

No No NA NA NA 

Katon et al., 199524 
NA 

NA No         

Katon et al., 199625 
NA 

NA No No NA NA None 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

NA No No NA NA   
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Lee et al., 200631 
FAME 

NA No No NA NA None 

Lin et al., 200632 
NA 

NA No No NA NA None 

Maciejewski et al., 
201033 
NA 

NA No No NA NA None 

Mann et al., 201034 
The Statin Choice 

NA No No NA NA   

Montori et al., 201135 
NA 

role of patient provider 
communication 

no         

Murray et al., 200736 
NA 

NA No No NA NA NA 

Nietert et al., 200937 
NA 

NA No No NA NA None 

Okeke et al., 200938 
NA 

NA No         

Pearce et al., 200839 
Cardiovascular Risk 
Education and Social 
Support (CaRESS) 
Trial 

NA No No NA NA NA 

Powell et al., 199540 
NA 

NA No No NA NA None 

Powers et al., 201168 
NA 

NA No NA NA NA   

Pyne et al., 201141 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

NA No No NA NA NA 

Rich et al., 199642 
NA 

NA No NA NA NA None 

Rickles et al., 200543 
NA 

NA No No NA NA NA 

Ross et al., 200444 
NR 

NA No   NA NA None 
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Rudd et al., 200445 
NA 

NA No No NA NA None 

Rudd et al., 200946 
NA 

            

Schaffer et al., 200447 
NA 

NO No No No NA NA 

Schectman et al., 
199448 
NA 

NA No No NA NA None 

Schneider et al., 200849 
NA 

NA No         

Schnipper et al., 200650 
NA 

NA No         

Simon et al., 200651 
NA 

NA No No NA NA   

Sledge et al., 200652 
NA 

NA No         

Smith et al., 200853 
NR 

NA No   NA NA None 

Solomon et al., 199854 
NA 
 
Gourley et al., 199855 
NA 

NA No No NA NA NA 

Stacy et al., 200956 
NA 

NA No NA NA NA   

Taylor et al., 200357 
NA 

NA No         

Vivian et al., 200258 
NA 

NA No NA NA NA None 

Wakefield et al., 201160 
NA 

NA Yes No NA NA   

Waalen et al., 200959 
NA 

NA No         
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Weinberger et al., 
200261 
NA 

yes  No No NA NA There was a peak 
flow control group in 
addition to the 
control group; the 
intent of giving that 
group peak flow 
meters, instructions 
on its use, and 
monitoring calls on 
PEFR (which the 
control group did 
not receive) was to 
control for the active 
ingredient of self-
monitoring rather 
than to evaluate the 
effect of peak flow 
meters on 
medication 
adherence. 
There were too 
many differences 
between the peak 
flow group and the 
pharmaceutical care 
group to evaluate 
the effect of 
components. 

Weymiller et al., 200762  
Statin Choice 
Randomized Trial 
 
Jones et al., 200963 
Statin Choice 
Randomized Trial 

Role of patient 
provider 
communication 

Yes Yes Effect of mode of 
delivery (i.e., by a 
clinician during 
patient visits or by 
a clinician-
researcher before 
patient visits) on 
statin adherence 
at 3 month follow-
up, overall 

Odds ratio for 
adherence to 
statins at 3 
month follow-up 
by mode of 
delivery 
(clinician vs. 
clinician-
researcher) 
OR: 0.895% CI, 

None 
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

acceptability of 
decision aid, 
Knowledge Score, 
& Decisional 
Conflict Scale 
score 

0.3-2.6 
Difference in 
overall 
acceptability 
(clinician vs. 
clinician-
researcher) 
Odds ratio (OR): 
3.1 
95% CI, 0.9-
11.2 
p: 0.08 
Adjusted mean 
difference 
(AMD): 0.31 
95% CI, -0.37-
0.98 
p: 0.38 
Difference in 
Knowledge 
Score (out of 
max 9 points) 
AMD: 1.6 
95% CI, 0.3-
2.8p: 0.02 
Difference in 
Decisional 
Conflict Scale 
(out of max 100 
points) 
AMD: -6.8 
95% CI, -17.6-
4.0 
p: 0.22 
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Author, Year 
Trial Name Other  

Were there direct 
comparisons 
between 
components of 
interventions? 

If yes to previous 
question, was 
there a difference 
between 
components? 

If yes to the 
previous 
question, 
describe the 
relevant 
comparisons  

Specify 
differences 
(results)  Comments 

Williams et al., 201064 
NA 

the intervention 
supposed to increase 
communication but the 
intervention only 
provided information 
and did not address 
communication 
beyond what provided 
to UC care group 

Yes No NA. Also, results 
described under 
KQ1 

NA Direct components 
of the intervention 
were assessed, 
because "usual 
care" included 
education on 
adherence. The 
intervention did not 
result in a difference 
in adherence rates 
because the 
utilization of the 
intervention was 
low. Adherence was 
better among 
patients whose 
physicians viewed 
adherence data 
more frequently 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT) 

Engaging patient to 
become more involved 
in their own care 
through shared 
decision making 

Yes Yes Compared two 
different methods 
of case 
management -- 
SDM and CDM. 
Results described 
under KQ1  

Differences 
presented in 
worksheet 2 for 
outcomes. 

There were 2 
intervention arms; 
responses reflect 
shared decision 
making arm 

Wolever et al., 201066 
NA 

NA No No NA NA NA 

Zhang et al., 201067 
NA 

NA No No NA NA None 

 
 



 

D-218 

Table D21. Mortality data 
Author, Year 
Trial name  Mortality Time of measurement  Data source N Results 
Ross et al., 200444 
NR 

Deaths (%) NR [only says during study 
year 2002] 

chart review G1: NR 
G2: NR 

G1: 6 (11%) 
G2: 6 (11%) 
95% CI, NR 
p: 1.00 

Choudhry et al., 201113 
MI FREEE 

Death from 
cardiovascular causes 

  Aetna 
database 

G1: 2845 
G2: 3010 

G1: 1.7 events/100 person years 
G2: 2.0 events/100 person years 
95% CI, NR 
 
HR 0.85 (0.60 to 1.21) 
p: 0.36 
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Table D22. Morbidity outcomes 1 
Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Bender et al., 
20101 
NA 

Change in Asthma control Test 
results; higher scores indicate 
better control of asthma 
symptoms 

at baseline and 10 weeks later at 
final visit - questions refer to 
previous 4 weeks 

questionnaire; 
Asthma Control 
Test (ACT) 

G1: 25 
G2: 25 

G1: 1.120 (3.90) 
G2: 1.840 (4.14)  
95% CI,  
p: .530 

Berg et al., 
19972 
NA 

Average symptoms per day 
(SD) from a journal of daily 
asthma concerns on wheeze, 
coughing, shortness of breath, 
and chest tightness 

Symptoms recorded each day for a 
week at week 7 

self-report G1: 31 
G2: 24 

G1: 1.1 (0.91) 
G2: 0.85 (0.93) 
95% CI NR 
P NS 

Bogner et al., 
20084 
NA 

Center for Epidemiologic 
Studies-Depression Scale - 
compared at 6 weeks 

interview at baseline and 6 weeks questionnaire G1: 32 
G2: 32 

G1: 9.9 (10.7) 
G2: 19.3 (15.2) 
95% CI,  
p: .006 

Bogner et al., 
20105 
NA 

Depressive symptoms 2 times, once at baseline and once 
at 12 weeks 

Center for 
Epidemiologic 
Studies 
Depression 
Scale (CES-D) 

G1: 29 
G2: 29 

BL 
G1: Mean (SD) = 15.6 (11.7) 
G2: Mean (SD) = 19.7 (16.7) 
95% CI, NR 
p: 0.47 
EP 
G1: Mean (SD) = 9.6 (9.4) 
G2: Mean (SD) = 16.6 (14.5) 
95% CI, NR 
p: 0.035 

Choudhry et 
al., 201113 
MI FREEE 

fatal or nonfatal vascular event 
or revascularization 

composite of the first readmission 
for a major vascular event (fatal or 
nonfatal acute myocardial 
infarction, unstable angina, stroke, 
or congestive heart failure) or 
coronary revascularization 
(coronary bypass, stenting, or 
angioplasty) 

health claims 
data 

G1: 2845 
G2: 3010 

G1: 493 patients; 17.6 per 100 
person-years 
G2: 562 patients; 18.8 per 100 
person-years 
 
Adjusted hazard ratio: 0.93, 95% 
CI, 0.82-1.04 
p: 0.21 
 
Adjusted (for age and baseline 
coexisting illnesses) hazard ratio: 
0.94; 95% CI, 0.83-1.06, p=0.29  

Friedman et 
al., 199614 
NA 

Systolic BP measured at baseline and at 6-
months 

BP readings by 
field technicians 

G1: 133 
G2: 134 

G1: 11 mm Hg (mean decrease) 
G2: 10.6 mm Hg (mean 
decrease) 
95% CI, NR 
p: = 0.85 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Fulmer et al., 
199915 
NA 

Minnesota Living with Heart 
Failure Questionnaire (MLHF) 
score 

Measured at baseline, 10 weeks self-report G1: 15 
G2: 13 
G3: 14 

Pre-intervention mean (SD)  
G1: 43.1 (20.8)  
G2: 54.4 (21.1)  
G3: 46.6 (27.7)  
 
Post-intervention mean (SD)  
G1: 36.7 (19.9)  
G2: 32.9 (25.2)  
G3: 32.9 (22.9) 
95% CI, NR 
p: NR 
"There was improvement in 
MLHF scores [for the sample] 
(p<0.001)… Group membership 
did not make a difference..." 

Janson et al., 
200320 
NA 

Symptom severity at week 7; 
between group difference in 
change from baseline to final 
visit at week 7 (95% CI)  

recorded daily, averaged over a 
week 

questionnaire G1: 33 
G2: 32 

G1: 8(7) 
G2: 7 (6) 
between group change: -0.9 (-4 
to 2) p= 0.56 

Janson et al., 
200921 
NA 

mean change of FEV1 % 
predicted (before 
bronchodilator): During 
intervention(T0-T1), following 
intervention (T1-T2), and for 
entire study duration (T0-T2) 

measured at t0, t1, t2; between t1 
and t2 constitutes 14 weeks apart; 
not clear but appears that 
represents single measurement for 
time period  

electronic peak 
flow meter 

G1: 45 
G2: 39 

T0-T1 
G1: 1.47 
G2: 2.72 
p: 0.32 
 
T1-T2 
G1: 1.13  
G2: -0.37  
p: .25 
 
T0-T2 
G1: 2.60 
G2: 1.13 
p: 0.25 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199524 
NA 

% patients whose scores on 
SCL-20 improved ≥50% 

4-month follow-up for bivariate; 1m, 
4m and 7m for multivariate and 
group-by-time interaction 

Self-report Major 
depression 
group  
N=91 
 
Minor 
depression 
group  
N=126 

Bivariate: 
Major depression group 
G1: 74.4 
G2: 43.8 
95% CI, NR 
p: <0.01 
Minor depression group 
G1: 60.0 
G2: 67.9 
95% CI, NR 
p: 0.40 
 
Multivariate 
Major depression group 
G1: NR 
G2: NR 
95% CI, NR 
p: <0.005 
Minor depression group 
G1: NR 
G2: NR 
95% CI, NR 
p: not significant 
 
Group-by-time 
Major depression group 
G1: NR 
G2: NR 
95% CI, NR  
p: <0.004 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199625 
NA 

Meeting criteria for depression baseline, 1, 4, and 7 months DSM-III-R 
diagnostic 
manual 

NR Major Depression Group at 4-
month follow up  
(% meeting criteria for major 
depression) 
G1: 7.4% 
G2: 23.1% 
p= NR 
 
(% meeting criteria for minor 
depression) 
G1: 33.8% 
G2: 30.8% 
p= NR 
 
Minor Depression Group at 4-
month follow up  
(% meeting criteria for minor 
depression) 
G1: 25.6% 
G2: 33.3% 
p= NR 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Rate of change in depression 
severity; after controlling for 
age, sex, and chronic disease 
score 
 
(Reported in 9123) 

Measured at 3 and 6 months self-reporting on 
SCL-20 
questionnaire 

NR At 3 months: 
F(1,186): 12.38 
p: 0.001 
 
At 6 months:  
F(1,185): 3.09 
p: 0.08  
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et 
al., 200330 
NA 

Depression severity  
 
(Katon et al., Van Korff et al.) 

Timeframe: one month; measured 
at 3, 6, 9, 12 months.  

SCL Depression 
scale (0 to 4), 
self-report 

BL 
G1: 194 
G2: 192  
Other Ns NR 

Across 12 months: Mean 
difference: 0.08 
p: 0.04 
 
BL mean (SD) 
G1: 0.83 (0.39) 
G2: 0.84 (0.35)  
95% CI, NR 
p: NR 
 
3 mos 
G1: 0.75 (0.55) 
G2: 0.79 (0.47)  
95% CI, NR  
p: NR 
*Sig difference between 2 
depression specialists 
 
6 mos 
G1: 0.74 (0.54) 
G2: 0.78 (0.51) 
95% CI, NR 
p: NR 
 
9 mos 
G1: 0.69 (0.56) 
G2: 0.86 (0.57)  
95% CI, NR 
p: NR 
 
12 mos 
G1: 0.65 (0.51) 
G2: 0.74 (0.54) 
95% CI, NR 
p: NR 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Lin et al., 
200632 
NA 

A1C Measured only once at baseline 
(endpoint data possibly reported in 
other report from same study, 
Source 24) 

NR BL 
G1: 164 
G2: 165 
 
EP 
G1: 164 
G2: 165 

BL (%) 
G1: Mean (SD) = 8.0% (1.6%) 
G2: Mean (SD) = 8.0% (1.5%) 
95% CI, NR 
p: NR 
 
EP  
G1: NR 
G2: NR 
95% CI, NR 
p: NR 

Okeke et al., 
200938 
NA 

Intraocular pressure Measured after the observational 
cohort period (capturing data for a 
3 month period) and at the end of 
the RCT (capturing data for a 3 
month period) 

Applanation G1: NR 
G2: NR 

G1: NR 
G2: NR 
95% CI, NR 
p: 0.81 

Pearce et al., 
200839 
Cardiovascula
r Risk 
Education and 
Social 
Support 
(CaRESS) 
Trial 

A1C 3 times, at baseline (visit 2), visit 4, 
and visit 6 over a 12-month period 

Phlebotomy 
during study 
practice site 
visits 

BL 
G1 + G2: 106 
G3: 85 
Midpoint (6 
months) 
G1 + G2: 87 
G3: 63 
 
EP (9-12 
months) 
G1 + G2: 74 
G3: 63 

BL (%) 
G1 + G2: 7.5 
G3: 7.6 
95% CI, NR 
p (G1 + G2 vs. G3): 0.4102 
(unadjusted), NR (adjusted)  
Midpoint (%) 
G1 + G2: 8.3 
G3: 7.8 
p (G1 + G2 vs. G3): 0.0567 
(unadjusted), 0.0429 (adjusted 
for multiple factors, including 
baseline outcome values 
 
EP (%) 
G1 + G2: 7.4 
G3: 7.4 
p (G1 + G2 vs. G3): 0.6440 
(unadjusted), 0.9164 (adjusted) 

Rudd et al., 
200445 
NA 

Change in systolic BP between 
baseline and 6 months 
(measured at clinic) 

Measured at baseline and at 6 
months 

Clinic 
measurement 
by blinded study 
personnel 

G1: 74 
G2: 76 

G1: -14.2 
(95% CI -18.1, -10.0) 
G2:-5.7  
(95% CI -10.2, -1.3)  
p<0.01 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schaffer et 
al., 200447 
NA 

ACQ (lower=better): mean 
(SD)  

baseline, 3, 6 months; timeframe: 
specific to time of measurement 

questionnaire G1: 11 
G2: 10 
G3:12 
G4:13 

G1(audio+ book) 
Pre: 1.50 (0.56) 
3 mo: 1.10 (0.58) 
6 mo: 1.30 (0.76) 
 
G2(audio only) 
Pre: 1.84 (1.05) 
3 mo: 1.62 (1.04) 
6 mo: 1.47 (1.14) 
 
G3(book only) : 
Pre: 1.42 (0.82) 
3 mo: 1.39 (1.0) 
6 mo: 1.30 (0.76) 
 
G4(UC) :  
Pre: 1.72 (1.22) 
3 mo: 1.71 (1.18) 
6 mo: 1.25 (1.07) 
 
Pre-3:  
G4 vs. G2 p = .6  
G4 vs. G1 p = .8  
G4 vs. G1 p = .1  
 
Pre-6 
G4 vs. G3 p = .5 
G4 vs. G2 p = .4 
G4 vs. G3 p = .8 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schneider et 
al., 200849 
NA 

Absolute change in Bp: DBP 6 and 12 months Medical chart 
review 

G1: 47 
G2: 38 

Mean (SD) absolute change 
 
6 months  
G1: -0.8 (12.4) 
G2: 1.8 (9.1) 
95% CI, NR 
p: 0.287 
 
12 months 
G1: -3.0 (11.6) 
G2: 2.7 (10.7) 
95% CI, NR 
p: 0.125 

Solomon et 
al., 199854 
NA 
 
Gourley et al., 
199855 
NA 

Hypertension group: Problems 
with sexual functioning during 
previous 4 weeks, n (%) (Item 
2) 

Visit 1: Baseline 
Visit 5: 4-6 months 

Hypertension/Li
pid Form 5.1 
developed by 
The Health 
Outcomes 
Institute 

Overall N: 63 
G1: NR 
G2: NR 

Visit 1 
G1: 22 (34.0%) 
G2: 19 (26.0%)  
95% CI, NR 
p: NR 
 
Visit 5 
G1: 8 (2.5%) 
G2: 8 (25.0%) 
95% CI, NR 
p: NR 
 
p=0.003 for difference in sexual 
functioning from visit 1 to visit 5 
in treatment group 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

Lung function (FEV1%) follow-up year 1, measured once Spirometry G1: 165 
G2: 170 
G2: 172 

G1: 76.5% 
G3: 73.1% 
p= 0.0068 
 
G1: 76.5% 
G2: 75.8% 
p: 0.47 
 
G2: 75.8 
G3: 73.1% 
p: .0457 
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Author, Year 
Trial Name Morbidity Outcome 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Wolever et al., 
201066 
NA 

Hemoglobin A1C (all) Twice within a 6-month period Blood work G1: 27 
G2: 22 

G1: BL Mean (SD) = 7.9 (1.98), 
EP Mean (SD) = 7.5 (1.76) 
G2: BL Mean (SD) = 8.1 (1.92), 
EP Mean (SD) = 8.2 (1.92) 
95% CI, NR 
p: Within-group change from 
baseline NS, between-group 
change NR 
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Table D23. Morbidity outcomes 2 
Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Bender et al., 
20101 
NA 

NA NA NA NA NA 

Berg et al., 
19972 
NA 

Percent symptom-free days (SD) 
from a journal of daily asthma 
concerns on wheeze, coughing, 
shortness of breath, and chest 
tightness 

Symptoms recorded each day 
for a week at week 7 

self-report G1: 31 
G2: 24 

G1: 44 (38) 
G2: 60 (37) 
95% CI NR 
P<0.1 

Bogner et al., 
20084 
NA 

Systolic BP, mean (SD), mm Hg 
- compared at 6 weeks 

measured at baseline and at 6 
weeks 

automated BP 
monitor 

G1: 32 
G2: 32 

G1: 127.3 (17.7) 
G2: 141.3 (18.8) 
95% CI,  
p: .003 

Bogner et al., 
20105 
NA 

A1C/Blood glycemic control 2 times, at BL and 12 weeks A1C assays G1: 29 
G2: 29 

BL (%) 
G1: Mean (SD) = 7.3 (2.3)  
G2: Mean (SD) = 7.3 (2.0) 
95% CI, NR 
p: 0.70 
EP (%) 
G1: Mean (SD) = 6.7 (2.3) 
G2: Mean (SD) = 7.9 (2.6) 
95% CI, NR 
p: 0.019 

Choudhry et 
al., 201113 
MI FREEE 

rate of total major vascular 
events or revascularization 

allowing for the 
occurrence of more than one 
event per patient and 
the time to the first major 
vascular event (i.e., the 
primary composite outcome 
excluding revascularization) 

health claims data G1: 2845 
G2: 3010 

G1: 622 patients; 21.5 per 
100 person-years 
G2: 729 patients; 23.3 per 
100 person-years 
 
Adjusted hazard ratio: 0.89, 
95% CI, 0.80-0.99 
p: 0.03 

Friedman et 
al., 199614 
NA 

Diastolic BP measured at baseline and at 6-
months 

BP readings by 
field technicians 

G1: 133 
G2: 134 

G1: 5.4 mm Hg (mean 
decrease) 
G2: 3.3 mm Hg (mean 
decrease) 
95% CI, NR 
p: =0.09 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Fulmer et al., 
199915 
NA 

SF-36 score Measured at baseline, 10 
weeks 

self-report G1: 15 
G2: 13 
G3: 14 

Pre-intervention mean (SD)  
G1: 86.1 (17.0)  
G2: 81.0 (15.2)  
G3: 87.3 (24.3)  
 
Post-intervention mean (SD)  
G1: 85.9 (18.9)  
G2: 90.1 (20.6)  
G3: 91.7 (22.7) 
95% CI, NR 
p: NR 
"There was no significant 
change in the SF-36 scores 
for the sample.… Group 
membership did not make a 
difference..." 

Janson et al., 
200320 
NA 

FEV1 (% predicted) at week 7; 
between group difference in 
change from baseline to final visit 
at week 7 (95% CI)  

recorded at every visit questionnaire G1: 33 
G2: 32 

G1: 90 (16) 
G2: 80 (20) 
Between group difference: 5 
(-1 to 10) p = 0.09 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Janson et al., 
200921 
NA 

mean change Symptom Score; 
During intervention(T0-T1), 
following intervention (T1-T2), 
and for entire study duration (T0-
T2) 
 
Symptom-free days (symptom 
score =0) 

"rated daily by participants; 
scores averaged weekly for 
analysis"  

rated in subject 
maintained 
diaries; 0-10 scale 

G1: 45 
G2: 39 

Mean change: 
T0-T1 
G1: -1.28 
G2: -1.41 
p: 0.84 
 
T1-T2 
G1: -0.97  
G2: 0.11 
95% CI,  
p: .06 
 
T0-T2 
G1: -2.25 
G2: -1.30 
p: 0.19 
 
Symptom-free days 
Odds Ratios 
T0-T1 
G1: 2.2 
G2:1.6 
p: 0.48 
 
T1-T2: 
G1: 2.7 
G2: 1.8 
p: .63 
 
T0-T2:  
G1: 5.9 
G2: 2.8 
p: 0.51 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199524 
NA 

% patients whose scores on IDS 
improved ≥50% 

4-month follow-up for bivariate; 
1m, 4m and 7m for multivariate 
and group-by-time interaction 

other (specify): 
clinician-rated 

Major 
depression 
group  
N=91 
 
Minor 
depression 
group  
N=126 

Bivariate: 
Major depression group 
G1: 61.5 
G2: 40.6 
95% CI, NR  
p: <0.08 
 
Minor depression group 
G1: 48.0 
G2: 55.4 
95% CI, NR  
p: 0.50 
 
Multivariate 
Major depression group 
G1: NR 
G2: NR 
95% CI, NR  
p: <0.02 
 
Minor depression group 
G1: NR 
G2: NR 
95% CI, NR  
p: not significant 
 
Group-by-time 
Major depression group 
G1: NR 
G2: NR 
95% CI, NR  
p: NR, but statistically 
significant 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199625 
NA 

50% or more Improvement on 
the SCL-20 depression scale 

4-month follow up SCL-20 scale G1: 77 
G2: 76 

Major Depression Group (% 
showing >50% 
improvement) 
G1: 70.4% 
G2: 42.3% 
p:0.04 
 
NS difference between G1 
and G2 in the minor 
depression group 
G1: 66.7% 
G2: 52.8% 
p: 0.22  

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percentage of patients who were 
asymptomatic (DSM-IV of 0 or 1) 
 
(Reported in 9123) 

Measured at 3 and 6 months Structured clinical 
interview for DSM-
IV symptoms 

NR At 3 mos. 
G1: 40%  
G2: 23% 
Chi-square: 6.18 
p: 0.01 
 
At 6 mos.  
G1: 44% 
G2: 31% 
Chi-square: 3.90 
p: 0.05 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et 
al., 200330 
NA 

Functional impairment, Disability  
 
(Von Korff et al.) 

BL, 3, 6, 9, 12 months. Sheehan Disability 
Scale, self-report 

BL 
G1: 194 
G2: 192 
 
3 mos 
G1: 182 
G2: 181 
 
6 mos 
G1: 172 
G2: 167 
 
9 mos 
G1: 156 
G2: 145 
 
12 mos 
G1: 121 
G2: 111 

3 mos mean (SD) 
G1: 2.79 (3.94) 
G2: 2.08 (2.07)  
95% CI, NR  
p: NR 
 
6 mos mean (SD) 
G1: 2.41 (3.23) 
G2: 2.23 (2.22) 
95% CI, NR 
p: NR 
 
9 mos mean (SD) 
G1: 2.30 (2.06) 
G2: 2.30 (2.28)  
95% CI, NR 
p: NR 
 
12 mos mean (SD) 
G1: 2.09 (1.98) 
G2: 2.08 (2.07) 
95% CI, NR  
p: NR 
 
Effects: 
Intervention 
Estimate: 0.15 (0.17) 
T-statistic: 0.86 
p: 0.39 
 
Time 
Estimate: -0.06 (0.06) 
T-statistic: 1.06 
p: 0.29 
 
Intervention x time 
Estimate: -0.12 (0.08) 
T-statistic: 1.47 
p: 0.14 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Lin et al., 
200632 
NA 

BMI Measured 2 times, once at 
baseline and once at endpoint 

NR BL 
G1: 164 
G2: 165 
 
EP 
G1: 164 
G2: 165 

BL (kg/m^2) (Mean (SD)) 
G1: 33.9 (8.6) 
G2: 36.3 (11.1) 
95% CI, NR 
p: <0.05 without adjustment 
 
EP (kg/m^2) 
G1: 33.0 (7.9) 
G2: 36.1 (10.0) 
95% CI, NR 
p: <0.01 with adjustment 

Pearce et al., 
200839 
Cardiovascula
r Risk 
Education and 
Social 
Support 
(CaRESS) 
Trial 

Mean systolic BP 7 times over a 12-month period Standardized BP 
readings, following 
American Heart 
Association 
guidelines 

BL  
G1 + G2: 108 
G3: 91 
 
Midpoint: 
G1 + G2: 92 
G3: 74 
 
EP  
G1 + G2: 81 
G3: 60 

BL(mmHg) 
G1 + G2: 141.3 
G3: 139.0 
95% CI, NR 
p (G1 + G2 vs. G3): 0.5433 
(unadjusted), NR (adjusted) 
 
Midpoint (mmHg) 
G1 + G2: 135.5 
G3: 133.6 
95% CI, NR 
p (G1 + G2 vs. G3): 0.3836 
(unadjusted), 0.4969 
(adjusted) 
 
EP(mmHg) 
G1 + G2: 134.0 
G3: 133.8 
95% CI, NR 
p (G1 + G2 vs. G3): 0.9427 
(unadjusted), 0.6475 
(adjusted) 

Rudd et al., 
200445 
NA 

Change in diastolic BP between 
baseline and 6 months 

Measured at baseline and at 6 
months 

Clinic 
measurement by 
blinded study 
personnel 

G1: 74 
G2: 76 

G1: -6.5 
(95% CI -8.8, -4.1) 
G2:-3.4 
(95% CI -5.3, -1.5)  
p<0.05 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schaffer et 
al., 200447 
NA 

AQLQ 
mean (SD) 

baseline, 3, 6 months; 
timeframe: specific to time of 
measurement 

questionnaire G1: 11 
G2: 10 
G3:12 
G4:13 

AQLQ mean (SD) 
G1 
Pre: 4.97 (0.88) 
3 mos: 5.15 (0.91) 
6 mos: 5.22 (0.99) 
 
G2 
Pre: 4.60 (1.1) 
3 mos: 4.94 (0.97) 
6 mos: 5.30 (0.8) 
 
G3: 
Pre: 4.71 (1.16) 
3 mo: 5.13 (1.32) 
6 mo: 5.22 (0.98) 
 
G4 : 
Pre: 4.65 (1.23) 
3 mo: 4.68 (1.49) 
6 mo: 4.87 (1.2) 
 
Pre-3:  
G4 vs.G2 p = .5  
G4 vs. G1 p = .3  
G4 vs. G3 p = .6  
 
Pre-6 
G4 vs. G3 p = .2 
G4 vs. G2 p = .4 
G4 vs. G1 p = .8 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schneider et 
al., 200849 
NA 

Absolute Change in Bp: SBP 6 and 12 months Medical chart 
review 

G1: 47 
G2: 38 

Mean (SD) absolute change 
 
6 mos 
G1: -4.2 (21.5) 
G2: -4.2 (20.9) 
95% CI, NR 
p: 0.992 
 
12 mos 
G1: -2.7 (16.5) 
G2: -1.3 (17.8) 
95% CI, NR 
p: 0.669 

Solomon et 
al., 199854 
NA 
 
Gourley et al., 
199855 
NA 

Hypertension group reporting 
"Feeling dizzy upon standing up, 
" mean (SD) (Item 8) 

Visit 1: Baseline 
Visit 5: 4-6 months 

Hypertension/Lipid 
Form 5.1 
developed by The 
Health Outcomes 
Institute; Likert 
scale of 1 (never) 
to 5 (very often);  

Overall N: 63 
G1: NR 
G2: NR 

Visit 1 
G1: 1.7 (1.1) 
G2: 2.0 (1.1) 
95% CI, NR 
p: NR 
 
Visit 5 
G1: 1.4 (0.8) 
G2:1.4 (0.8) 
95% CI, NR 
p: NR 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

FEV1:FEV6 ratio follow-up year 1, measured 
once 

Spirometry G1: 165 
G2: 170 
G2: 172 

G1: 72.8% 
G3:70.0% 
p= 0.0005 
 
G1: 72.8% 
G2: 71.8% 
p: 0.09 
 
G2: 71.8% 
G3: 70.0% 
p: 0.07 
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Author, Year 
Trial Name Morbidity Outcome 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Wolever et al., 
201066 
NA 

Hemoglobin A1C (patients with 
A1C > 7% at baseline) 

Twice within a 6-month period Blood work G1: 16 
G2: NR 

G1: BL mean (SD) = 8.9 
(1.78), EP mean (SD) = 8.3 
(1.76) 
G2: BL mean (SD) = 8.8 
(1.95), EP mean (SD) = 8.8 
(1.99) 
95% CI, NR 
p: G1 - Within-group change 
from baseline = 0.030 

 



 

D-238 

Table D24. Morbidity outcomes 3 
Author, Year 
Trial Name 

 
Morbidity Outcome 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Bogner et al., 
20084 
NA 

Diastolic BP, mean (SD), 
mm Hg - compared at 6 
weeks 

measured at baseline and at 
6 weeks 

automated 
BP monitor 

G1: 32 
G2: 32 

G1: 75.8 (10.7) 
G2: 85.0 (11.9) 
95% CI,  
p: .002 

Choudhry et al., 
201113 
MI FREEE 

First fatal or nonfatal 
vascular event 

 NA health claims 
data 

G1: 2845 
G2: 3010 

G1: 329 patients; 11.0 per 100 person-years 
G2: 405 patients; 12.8 per 100 person-years 
 
Adjusted hazard ratio: 0.86, 95% CI, 0.74-
0.99 
p: 0.03 

Janson et al., 
200320 
NA 

Perceived control of asthma 
at week 7; between group 
difference in change from 
baseline to final visit at week 
7 (95% CI)  

timeframe of measure not 
reported; measured at each 
study visit 

questionnaire G1: 33 
G2: 32 

G1: 42 (5) 
G2: 42 (5) 
Between group difference: 2.6 (0.1 to 5), p= 
0.04 
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Author, Year 
Trial Name 

 
Morbidity Outcome 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Janson et al., 
200921 
NA 

Mean change Eosinophil 
cationic protein (ECP) 
(nanograms/mL); 
Eosinophils > 0% (> 1/500 
cells), During 
intervention(T0-T1), 
following intervention (T1-
T2), and for entire study 
duration (T0-T2) 

collected once at the end of 
each time period; During 
intervention(T0-T1), 
following intervention (T1-
T2), and for entire study 
duration (T0-T2) 

sputum 
sample 

G1: 45 
G2: 39 

T0-T1 
G1: 0.88 
G2: 1.05 
p: 0.55 
 
T1-T2 
G1: 0.88 G2: 1.11 
95% CI,  
p: .44 
 
T0-T2 
G1: 0.77 
G2: 1.17 
p: 0.18 
 
Odds Ratios of >0%  
ECP 
T0-T1: 
G1: 0.5 
G2: 1.0 
p: 0.4 
 
T1-T2: 
G1: 3.1 
G2: 0.6 
p: 0.09 
 
T0-T2: 
G1: 1.7 
G2: 0.6 
p: 0.29 
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Author, Year 
Trial Name 

 
Morbidity Outcome 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Functional impairment  
 
(Von Korff et al.) 

BL, 3, 6, 9, 12 months  Self-report, 
SF-36 Social 
functioning 
Scale( using 
imputed data 
and adjusting 
for age, sex, 
chronic 
disease 
score, 
neuroticism, 
and baseline 
SCL)  

BL 
G1: 194 
G2: 192 
 
3 mos 
G1: 186 
G2: 186 
 
6 mos 
G1: 181 
G2: 170 
 
9 mos 
G1: 175 
G2: 164 
 
12 mos 
G1: 174 
G2: 153 

3 mos mean (SD) 
G1: 81.4 (20.5) 
G2: 81.1 (21.1)  
95% CI, NR  
p: NR 
 
6 mos mean (SD) 
G1: 83.3 (20.2) 
G2: 83.0 (20.9) 
95% CI, NR  
p: NR 
 
9 mos mean (SD) 
G1: 84.7 (19.7) 
G2: 81.4 (22.4)  
95% CI, NR  
p: NR 
 
12 mos mean (SD) 
G1: 86.9 (17.8) 
G2: 81.7 (20.4) 
95% CI, NR  
p: NR 
 
Effects: 
Intervention 
Estimate: 0.27 (1.42) 
T-statistic: 0.19 
p: 0.85 
 
Time 
Estimate: 0.66 (0.48) 
T-statistic: 1.38 
p: 0.17 
 
Intervention x time 
Estimate: 1.31 (0.66) 
T-statistic: 1.98 
p: 0.047 
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Author, Year 
Trial Name 

 
Morbidity Outcome 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199625 
NA 

50% or more improvement 
on IDS 

4-month follow up IDS G1: 77 
G2: 76 

Major Depression Group  
(% showing >50% improvement) 
G1: 74.1% 
G2: 42.3%p:0.02 
No significant differences between G1 and 
G2 in the minor depression group 
G1: 51.3% 
G2: 52.8% 
p: 0.90  

Lin et al., 200632 
NA 

Adjusted mean BMI 
difference (baseline minus 
endpoint) 

NA NR BL 
G1: 164 
G2: 165 
 
EP 
G1: 164 
G2: 165 

BL (kg/m^2) = NA 
95% CI, NA 
p: NA 
 
EP (kg/m^2) = 0.70 
95% CI, 0.17 to 1.24 
p: <0.01 with adjustment 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Mean LDL cholesterol level 6 times over a 12-month 
period 

Phlebotomy 
during study 
practice site 
visits 

BL 
G1 + G2: 
24  
G3: 16 
Midpoint 
G1 + G2: 
18 
G3: 11 
Endpoint 
G1 + G2: 
18 
G3: 11 

BL 
G1 + G2: 137.0  
G3: 137.3 
95% CI, NR 
p (G1 + G2 vs. G3): 0.9471 (unadjusted), 
NA (adjusted) 
 
Midpoint 
G1 + G2: 139.4 
G3: 130.5 
95% CI, NR 
p (G1 + G2 vs. G3): 0.6716 (unadjusted), 
NA (adjusted) 
 
EP 
G1 + G2: 135.4 
G3: 110.6 
95% CI, NR 
p (G1 + G2 vs. G3): 0.3238 (unadjusted), 
NA (adjusted) 
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Author, Year 
Trial Name 

 
Morbidity Outcome 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schaffer et al., 
200447 
NA 

PQAQ(higher=better): mean baseline, 3, 6 months; 
timeframe: specific to time of 
measurement 

questionnaire G1: 11 
G2: 10 
G3: 12 G4: 
13 

G1: Pre: 43.72 (5.14) 
3 mo: 49.90 (4.6) 
6 mo: 43.33 (14.43) 
G2: Pre: 42.70 (6.696) 
3 mo: 44.0 (4.97) 
6 mo: 44.20 (6.16) 
G3 :Pre: 44.50 (4.62) 
3 mo: 45.75 (6.27) 
6 mo: 43.33 (14.44) 
G4:Pre: 44.61 (6.47) 
3 mo: 44.67 (6.82) 
6 mo: 45.27 (5.57) 
Pre-3: G4 vs. G2 p = .8  
G4 vs. G1 p = .6 G4 vs. G3 p = .3 Pre-6 
G4 vs. G3 p = .2 
G4 vs. G2 p = .4 
G4 vs. G1 p = .8 

Schneider et al., 
200849 
NA 

Occurrence of angina 6 and 12 months for the past 
6 months 

Medical chart 
review 

G1: 47 
G2: 38 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were not 
significant 

Wilson et al., 
201065 
Better Outcomes 
of Asthma 
Treatment 
(BOAT 

Change in Asthma control;  measured baseline and at 
FU year 1; measured for the 
preceding 4 weeks and 
reported as change in ATAQ 
score 

Asthma 
Therapy 
Assessment 
Questionnaire 
(ATAQ); 4-
item scale. 

G1: 182 
G2: 180 
G3: 189 

Change in ATAQ score 
G1: -.80 
G2: -.54 
G3: -.46 
 
ATAQ =0 (no asthma control problems) 
G1:G3 OR: 1.9 
95% CI, 1.3-2.9 
p-0.002 
G2:G3 OR: 1.6 
95% CI, 1.1-2.4 
p=0.0239 
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Table D25. Morbidity outcomes 4 

Author, Year 
Trial Name Morbidity Outcome 4 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Janson et al., 
200320 
NA 

Eosinophils cationic protein at 
week 7; between group 
difference in change from 
baseline to final visit at week 7 
(95% CI)  

collected at week 1, 
week 2, and week 7 

sputum sample G1: 29 
G2: 29 

G1: 231 (203) 
G2: 324 (346) 
 
Between group difference: -72 (-8 to 
63), p= 0.29 

Janson et al., 
200921 
NA 

Tryptase > 1 microgram/L 
 
Percentage of neutrophil 
counts 

collected once at the end 
of each time period; 
During intervention(T0-
T1), following 
intervention (T1-T2), and 
for entire study duration 
(T0-T2) 

sputum sample NA Tryptase>1 microgram/L; Odds ratio 
T0-T1: 
G1: 0.1 
G2: 0.2 
p: 0.29 
 
T1-T2: 
G1: 0.1 
G2: 0.4 
p: 0.24 
 
T0-T2:  
G1: 0.0 
G2: 0.1 
p: 0.08 
 
Mean change in neutrophil % 
T0-T1: 
G1: 2.7 
G2:: -1.7 
p: 0.41 
 
T1-T2: 
G1: 2.6 
G2. -5.2 
p: 0.18 
 
T0-T2: 
G1: 5.3 
G2: -6.7 
p: 0.04 
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Author, Year 
Trial Name Morbidity Outcome 4 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Katon et al., 
200128 
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et al., 
200330 
NA 

Functional impairment  
 
(Von Korff et al.) 

BL, 3, 6, 9, 12 months Self-report , SF-
36 Role-
Emotional Scale( 
using imputed 
data and 
adjusting for age, 
sex, chronic 
disease score, 
neuroticism, and 
baseline SCL)  

BL 
G1: 194 
G2: 192 
 
3 mos 
G1: 186 
G2: 186 
 
6 mos 
G1: 181 
G2: 170 
 
9 mos 
G1: 175 
G2: 164 
 
12 mos 
G1: 174 
G2: 153 

3 mos mean (SD) 
G1: 67.2 (35.6) 
G2: 68.3 (35.6) 
95% CI, NR  
p: NR 
 
6mos mean (SD) 
G1: 67.8 (36.5) 
G2: 72.1 (31.8) 
95% CI, NR  
p: NR 
 
9mos mean (SD) 
G1: 70.8 (36.3) 
G2: 71.0 (34.3) 
95% CI, NR  
p: NR 
 
12mos mean (SD) 
G1: 75.9 (32.2) 
G2: 73.9 (36.2) 
95% CI, NR  
p: NR 
 
Effects: 
Intervention 
Estimate: -1.52 (2.21) 
T-statistic: 0.69 
p: 0.49 
 
Time 
Estimate: 2.51 (0.88) 
T-statistic: 2.86 
p: 0.004 
 
Intervention x time 
Estimate: 0.32 (1.16) 
T-statistic: 0.28 
p: 0.78 
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Author, Year 
Trial Name Morbidity Outcome 4 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

SF-36 Physical composite 
score 

3 times over a 12-month 
period, at baseline, visit 
5, and endpoint 

SF-36 Health 
Survey 

BL 
G1 + G2: 107 
G3: 88 
 
Midpoint 
G1 + G2: 84 
G3: 74 
 
EP 
G1 + G2: 74 
G3: 72 

BL 
G1 + G2: 38.0 
G3: 40.9 
95% CI, NR 
p: 0.0829 (unadjusted), NA (adjusted) 
 
Midpoint 
G1 + G2: 42.7 
G3: 42.6 
95% CI, NR 
p: 0.4145 (unadjusted), 0.9598 
(adjusted) 
 
EP 
G1 + G2: 41.4 
G3: 41.6 
95% CI, NR 
p: 0.4345 (unadjusted), 0.9056 
(adjusted) 

Schneider et al., 
200849 
NA 

Occurrence of MI 6 and 12 months for the 
past 6 months 

Medical chart 
review 

G1: 47 
G2: 38 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were 
not significant 
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Table D26. Morbidity outcomes 5 
Author, Year 
Trial Name Morbidity Outcome 5 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Janson et al., 
200320 
NA 

Tryptase at week 7; between 
group difference in change 
from baseline to final visit at 
week 7 (95% CI)  

collected at week 1, week 2, 
and week 7 

Sputum sample G1: 31  
G2: 31 

G1: 5 (9)  
G2: 3 (5)  
Between group differences: 
- 4(- 9 to 2), p= 0.17 

Janson et al., 
200921 
NA 

Frequency of nighttime 
awakenings 

"rated daily by participants; 
scores averaged weekly for 
analysis"  

rated in subject-
maintained 
diaries 

G1: 45 G2: 39 Odds ratios 
T0-T1: 
G1: 0.2 
G2: 0.7 
p: 0.13 
 
T1-T2: 
G1: 0.7 
G2: 1.2 
p: 0.45 
 
T0-T2: 
G1: 0.2 
G2: 0.8 
p: 0.03 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) 
Trial 

SF-36 Mental composite 
score 

3 times over a 12-month 
period, at baseline, visit 5, and 
endpoint 

SF-36 Health 
Survey 

BL 
G1 + G2: 107 
G3: 88 
 
Midpt 
G1 + G2: 84 
G3: 74 
 
EP 
G1 + G2: 74 
G3: 72 

BL 
G1 + G2: 46.8 
G3: 46.8 
95% CI, NR 
p: 0.9779 (unadjusted), NA 
(adjusted) 
 
Midpoint 
G1 + G2: 42.7 
G3: 40.1 
95% CI, NR 
p: 0.2666 (unadjusted), 0.2187 
(adjusted) 
 
EP 
G1 + G2: 45.7 
G3: 47.9 
95% CI, NR 
p: 0.5200 (unadjusted), 0.2916 
(adjusted) 
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Author, Year 
Trial Name Morbidity Outcome 5 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Schneider et 
al., 200849 
N-A 

Occurrence of stroke 6 and 12 months for the past 6 
months 

Medical chart 
review 

G1: 47 G2: 38 G1: NR G2: NR 95% CI, NR 
p: NR Numbers not reported, but 
results were not significant 
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Table D27. Morbidity outcomes 6 
Author, Year 
Trial Name Morbidity Outcome 6 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Janson et al., 
200320 
NA 

Eosinophils (%) at week 7; 
between group difference in 
change from baseline to final visit 
at week 7 (95% CI)  

collected at week 1, week 
2, and week 7 

Sputum sample G1: 33 
G2: 32 

G1: 2 (2)  
G2: 7 (12)  
Between group differences: 
-5 (-8 to -1), p= 0.02 

Schneider et 
al., 200849 
N-A 

Reduced BP – DBP 6 and 12 months Medical chart 
review 

G1: 47 
G2: 38 

% of patients with reduced BP 
(DBP) 
At 6 months:  
G1: 46.7 
G2: 37.1 
 
At 12 months: 
G1: 48.0 
G2: 18.2 
p= 0.031 
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Table D28. Morbidity outcome 7 

Author, Year 
Trial Name Morbidity Outcome 7 

Description of Timing of 
Measurement of 
Outcome Data source N Results 

Janson et al., 200320 
NA 

Eosinophils (%) at 
week 7; between 
group difference in 
change from baseline 
to final visit at week 7 
(95% CI)  

collected at week 1, week 
2, and week 7 

Sputum sample G1: 33 
G2: 32 

G1: 2 (2) 
G2: 7 (12) 
Between group differences: -5 (-8 to -1), p= 
0.02 

Schneider et al., 200849 
NA 

Reduced BP - SBP  6 and 12 months Medical chart 
review 

G1: 47 
G2: 38 

% of patients with reduced BP (SBP) 
At 6 months: 
G1: 48.9 
G2: 62.9 
 
At 12 months: 
G1: 46.0 
G2: 40.9 
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Table D29. Patient satisfaction outcomes 1 

Author, Year 
Trial Name Patient satisfaction 1 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Katon et al., 
199524 
NA 

% of patients rating quality of 
depression care as good to 
excellent 

baseline, 4 months self-report Major depression group 
N=91 
 
Minor depression group 
N=126 

Major depression group  
G1: 93.0 
G2: 75.0 
95% CI, NR  
p: <0.03 
 
Minor depression group  
G1: 94.4 
G2: 89.3 
95% CI, NR  
p: 0.30 

Katon et al., 
199625 
NA 

% Rating the quality of care 
good or excellent 

4-month follow up questionnaire  Major Depression Group 
G1: 88.5% 
G2: 56% 
p: <0.009  
 
Minor Depression Group 
G1: 97.1% 
G2: 71.4% 
p: 0.003 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percent of patients who rated 
quality of care received for 
depression as good to 
excellent 
 
(Reported in Katon et al., 
1999) 

Measured at 3 mos, 6 
mos. 

Self-report NR At 3 mos: 
G1: 94.5% 
G2: 63.9% 
Chi-square: 23.51 
P<0.00001 
 
At 6 mos: 
G1: 79.5% 
G2: 63.5% 
Chi-square: 4.21 
p: 0.04 

Mann et al., 
201034 
The Statin 
Choice 

Decisional Conflict Scale--
Informed subscale, with 
lower scores representing 
less conflict 

Immediately after 
intervention and control 

self-report G1: NR 
G2: NR 

G1: 27.1 
G2: 33.8 
95% CI, NR p: 0.02 
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Author, Year 
Trial Name Patient satisfaction 1 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Montori et al., 
201135 

Mean satisfaction with 
knowledge transfer 

NR Self-report G1: NR 
G2: NR 

Amount of information 
G1: 6.6 
G2: 6.3 
95% CI, NR 
p: 0.798 
 
Clarity of information 
G1: 6 
G2: 6 
95% CI, NR 
p: 0.296 
 
Helpfulness of information 
G1: 6 
G2: 5.8 
95% CI, NR  
p: 0.624 
 
Would want other decisions 
G1: 6.1 
G2: 5.8 
95% CI, NR  
p: 0.248 
 
Would recommend to others 
G1: 6.4 
G2: 6.2 
95% CI, NR  
p: 0.435 

Murray et al., 
200736 
NA 

Improvement in patient 
satisfaction with pharmacy 
services from baseline to 12 
months 

Timeframe somewhat 
unclear; Baseline and 12 
month values reported, so 
duration b/t measures 12 
mos 

Validated 
questionnaire 

G1: NR 
G2: NR 

G1: 1.0 
G2: 0.7 
95% CI, NR  
p: 0.022 
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Author, Year 
Trial Name Patient satisfaction 1 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Pearce et al., 
200839 
Cardiovascul
ar Risk 
Education 
and Social 
Support 
(CaRESS) 
Trial 
 

Rating of primary doctor Twice over a 12-month 
period, at baseline and 
endpoint 

Patient 
Healthcare 
Satisfaction 
Survey 

BL 
G1 + G2: 98 
G3: 86 
 
EP 
G1 + G2: 71 
G3: 67 

BL 
G1 + G2: 9.3 
G3: 9.2 
95% CI, NR  
P (G1 + G2 vs. G3): 0.6931 
(unadjusted), NA (adjusted) 
 
EP 
G1 + G2: 9.5 
G3: 9.3 
95% CI, NR 
P (G1 + G2 vs. G3): 0.0255 
(unadjusted), 0.6372 (adjusted) 

Powell et al., 
199540 
NA 

Assessment of videotape 
intervention 

Once in a randomly 
selected subset of G1 
subjects during the study's 
4th month 

Mailed survey G1: 84 
G2: NA 

Very useful (N (%))  
G1: 41 (48.8%) 
G2: NA  
95% CI, NR 
p: NR 
 
Somewhat useful (N (%))  
G1: 33 (39.3%) 
G2: NA  
95% CI, NR 
p: NR 
 
Neutral (N (%))  
G1: 2 (2.4%) 
G2: NA  
95% CI, NR 
p: NR 
 
Not useful (N (%))  
G1: 8 (9.5%) 
G2: NA  
95% CI, NR 
p: NR 
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Author, Year 
Trial Name Patient satisfaction 1 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Solomon et 
al., 199854 
NA 
 
Gourley et 
al., 199855 
NA 

Hypertension group: 
Technical-Professional 
dimension- "Makes me feel 
secure about taking my 
medications" (item1 ) 

One measurement at final 
visit 

Pharma Care 
Questionnaire 
(PCQ)- Likert 
scale of 1 
(strongly 
agree) to 5 
(strongly 
disagree) 

G1: 62 
G2: 68 

G1: 1.39 (0.49 SD) 
G2: 1.69 (0.68 SD) 
95% CI, NR 
p: 0.004 

Waalen et 
al., 200959 
NA 
 

Overall my treatment for 
osteoporosis has been a 
good experience 

measured at 1 year and 
30 days after study entry 

self-report G1: 68 
G2: 58 

All/most of the time 
N (%) 
G1: 58 (85.3) 
G2: 52 (89.7)  
 
Some of the time 
N (%) 
G1: 4 (5.9) 
G2: 0 (0) 
 
A little / none of the time 
N (%) 
G1: 6 (8.8) 
G2: 6 (10.3) 
  
Overall p: 0.17 
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Author, Year 
Trial Name Patient satisfaction 1 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Acceptable amount of 
information 

Once immediately after 
the intervention 

Self-
administered 
written 
questionnaire 
(7-point Likert 
scale question) 

G1: 26 
G2: 26 
G3: 23 
G4: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 23 (88%) 
G2: 23 (92%) 
G3: 16 (70%) 
G4: 17 (74%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid (G1 
& G2) vs. control (G3 & G4) = 3.4  
95% CI, 1.7 to 6.7 
p: NR 
 
Mean (95% CI) 
G1: 7.0 (6-7) 
G2: 7.0 (6-7) 
G3: 7.0 (5-7) 
G4: 7.0 (5-7) 
95% CI, NR 
p: NR 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

Patient-Perceived Roles in 
Treatment Decision Making - 
patient vs. asthma care 
manager; only obtained for 
those in SDM and CDM but 
not UC 

once following session 1; 
reported as mean rating of 
involvement on 5-point 
scale 

survey - mailed 
in post cards 

G1: 182 
G2: 180 

G1: 3.1 +/-.06 
G2: 2.5 +/-.09 
p: , 0.0001 
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Table D30. Patient satisfaction outcomes 2 

Author, Year 
Trial Name Patient satisfaction 2 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Katon et al., 
199524 
NA 

% of patients reporting 
antidepressant meds as 
helping somewhat to a great 
deal 

baseline, 4 months self-report Major depression group 
N=91 
 
Minor depression group 
N=126 

Major depression group  
G1: 88.1 
G2: 63.3 
95% CI, NR  
p: <0.01 
 
Minor depression group  
G1: 81.8 
G2: 61.4 
95% CI, NR  
p: <0.02 

Katon et al., 
199625 
NA 

% Rating antidepressant 
medication as helping 
somewhat to a great deal 

4-month follow up questionnaire  Major Depression Group 
G1: 80% 
G2: 58.3% 
p: <0.10 
 
Minor Depression Group 
G1: 94.6% 
G2: 88.6% 
p: 0.36 

Mann et al., 
201034 
The Statin 
Choice 

Decisional Conflict Scale--
support subscale, with lower 
scores representing less 
conflict 

Immediately after 
intervention and control 

self-report G1: NR 
G2: NR 

G1: 25.2 
G2: 29.6 
95% CI, NR 
p: 0.05 

Pearce et al., 
200839 
Cardiovascul
ar Risk 
Education 
and Social 
Support 
(CaRESS) 
Trial 

Rating of overall health care Twice over a 12-month 
period, at baseline and 
endpoint 

Patient 
Healthcare 
Satisfaction 
Survey 

BL 
G1 + G2: 98 
G3: 86 
 
EP 
G1 + G2: 71 
G3: 67 

BL 
G1 + G2: 9.3 
G3: 9.2 
95% CI, NR  
p (G1 + G2 vs. G3): 0.6931 
(unadjusted), NA (adjusted) 
 
EP 
G1 + G2: 8.3 
G3: 8.5 
95% CI, NR 
p (G1 + G2 vs. G3): 0.0255 
(unadjusted), 0.6709 (adjusted) 
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Author, Year 
Trial Name Patient satisfaction 2 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Powell et al., 
199540 
NA 

Would like to receive more 
educational videotapes 

Once in a randomly 
selected subset of G1 
subjects during the 
study's 4th month 

Mailed survey G1: 97 
G2: NA 

Yes (N (%))  
G1: 66 (68.0%) 
G2: NA 
95% CI, NR 
p: NR 
 
No (N (%))  
G1: 16 (16.5%) 
G2: NA 
95% CI, NR 
p: NR 
 
No response (N (%))  
G1: 15 (15.5%) 
G2: NA 
95% CI, NR 
p: NR 

Solomon et 
al., 199854 
NA 
 
Gourley et 
al., 199855 
NA 

Hypertension group: 
Knowledge dimension- 
"Helps me understand my 
illness" (item 2) 

One measurement at 
final visit 

Pharmaceutical 
Care 
Questionnaire 
(PCQ)- Likert 
scale of 1 
(strongly agree) 
to 5 (strongly 
disagree) 

G1: 62 
G2: 68 

G1:1.45 (0.59 SD) 
G2: 1.84 (0.77 SD) 
95% CI, NR 
p: 0.002 
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Author, Year 
Trial Name Patient satisfaction 2 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Acceptable clarity of 
information 

Once immediately after 
the intervention 

Self-administered 
written 
questionnaire (7-
point Likert scale 
question) 

G1: 26 
G2: 26 
G3: 23 
G4: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 19 (73%) 
G2: 13 (52%) 
G3: 12 (52%) 
G4: 12 (52%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid 
(G1 & G2) vs. control (G3 & G4) 
= 1.6  
95% CI, 0.8 to 3.2 
p: NR 
 
Mean (95% CI) 
G1: 6.0 (5-7) 
G2: 6.5 (5-7) 
G3: 6.0 (4-7) 
G4: 6.0 (4-6) 
95% CI, NR 
p: NR 
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Table D31. Patient satisfaction outcomes 3 
Author, Year 
Trial Name Patient satisfaction 3 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Mann et al., 
201034 
The Statin 
Choice 

Full decisional conflict scale Measured immediately after 
intervention 

Self-report NR G1: 25.5 
G2: 28.5 
95% CI, NR 
p: 0.1 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Answer to Pharmaceutical 
Care Questionnaire (PCQ) 
item 6 that intervention 
pharmacist: “Should give 
more complete explanation 
about my medications"; 
Likert scale of 1 (strongly 
agree) to 5 (strongly 
disagree)  

Visit 5, at between 4 and 6 
months 

Self-report by patient G1: 62 
G2: 68  

Mean (SD) 
G1 4.16 (0.93) 
G2 3.81 (1.03) 
95% CI, NR 
p = 0.042 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Acceptable helpfulness of 
information 

Once immediately after the 
intervention 

Self-administered 
written questionnaire 
(7-point Likert scale 
question) 

G1: 26 
G2: 26 
G3: 23 
G4: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 18 (69%) 
G2: 12 (48%) 
G3: 8 (35%) 
G4: 10 (43%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid 
(G1 & G2) vs. control (G3 & 
G4) = 2.3  
95% CI, 1.4 to 3.8 
p: NR 
 
Mean (95% CI) 
G1: 5.0 (4-7) 
G2: 7.0 (5-7) 
G3: 5.0 (4-7) 
G4: 5.0 (4-7) 
95% CI, NR 
p: NR 
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Table D32. Patient satisfaction outcomes 4 

Author, Year 
Trial Name Patient satisfaction 4 

Description of Timing of 
Measurement of 
Outcome  Data source N Results 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Would recommend to others 
deciding on statins 

Once immediately after 
the intervention 

Self-administered 
written questionnaire 
(7-point Likert scale 
question) 

G1: 26 
G2: 26 
G3: 23 
G3: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 21 (84%) 
G2: 16 (64%) 
G3: 13 (57%) 
G4: 11 (50%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid (G1 
& G2) vs. control (G3 & G4) = 
2.6  
95% CI, 0.8 to 8.0 
p: NR 
 
Mean (95% CI) 
G1: 6.0 (4-7) 
G2: 7.0 (7-7) 
G3: 5.5 (4-7) 
G4: 6.0 (5-7) 
95% CI, NR 
p: NR 
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Table D33. Patient satisfaction outcomes 5 
Author, Year 
Trial Name Patient satisfaction 5 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Weymiller et al., 
200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Would prefer similar 
approach for other 
treatment choices 

Once immediately after the 
intervention 

Self-administered 
written 
questionnaire (7-
point Likert scale 
question) 

G1: 26 
G2: 26 
G3: 23 
G4: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 18 (72%) 
G2: 16 (64%) 
G3: 14 (61%) 
G4: 12 (55%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid 
(G1 & G2) vs. control (G3 & G4) 
= 1.5  
95% CI, 0.6 to 3.8 
p: NR 
 
Mean (95% CI) 
G1: 6.0 (4-7) 
G2: 7.0 (5-7) 
G3: 6.0 (4-7) 
G4: 6.0 (4-7) 
95% CI, NR 
p: NR 
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Table D34. Patient satisfaction outcomes 6 
Author, Year 
Trial Name Patient satisfaction 6 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Weymiller et al., 
200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Overall acceptability Once immediately after the 
intervention 

Self-administered 
written 
questionnaire (7-
point Likert scale 
question) 

G1: 26 
G2: 26 
G3: 23 
G3: 23 
 
G1: 26 
G2: 26 
G3: 23 
G4: 23 

N (%) responding 6 or 7 of 7 
G1: 20 (77%) 
G2: 14 (56%) 
G3: 9 (39%) 
G4: 10 (43%) 
95% CI, NR 
p: NR 
 
Odds ratio for decision aid 
(G1 & G2) vs. control (G3 & G4) 
= 2.8  
95% CI, 1.2 to 6.9 
p: NR 
 
Mean (95% CI) 
G1: 6.0 (4.6 to 6.6) 
G2: 6.6 (6.0 to 7.0) 
G3: 5.4 (4.6 to 6.8) 
G4: 5.4 (4.6 to 6.6) 
95% CI, NR 
p: NR 
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Table D35. Quality of life outcomes 1 
Author, Year 
Trial Name Quality of life 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Bender et al., 
20101 
NA 

Asthma quality of life 
questionnaire - Total; 
higher scores indicate 
better quality of life 

measured at baseline and 
at week 10; time frame of 
measure NR 

Asthma quality of life 
questionnaire (AQLQ) 

G1: 25 
G2: 25 

Mean change in AQLQ scores 
G1: 0.152 (0.92) 
G2: 0.381 (1.06)  
95% CI,  
p: .419 

Janson et al., 
200921 
NA 

Mean change in Quality of 
life score (range0-80; lower 
scores mean higher 
quality):During 
intervention(T0-T1), 
following intervention (T1-
T2), and for entire study 
duration (T0-T2) 

frequency not reported; 
assume once at the end of 
each time period;  

validated self-competed 
questionnaire 

G1: 45 
G2: 39 

T0-T1 
G1: -2.71 
G2: -1.39 
p: 0.36 
 
T1-T2 
G1: -1.11 G2: 0.58 
95% CI,  
p: .27 
 
T0-T2: 
G1: -3.82 
G2: -0.80 
p: 0.06 

Janson et al., 
200320 
NA 

Quality of life at week 7; 
between group difference 
in change from baseline to 
final visit at week 7 (95% 
CI) 

assessed at baseline and 
week 7; time frame not 
reported 

questionnaire G1: 33 
G2: 32 

G1: 17 (9) 
G2: 19 (13) 
Between group difference:  
-4.4 (-9 to 0.2) , p=0.06 

Murray et al., 
200736 
NA 

Improved Disease-specific 
QOL from baseline to 6 
months 

Timeframe unclear; 
measured at baseline and 
6 months; 6 mos b/t 
measures 

CHF questionnaire G1: NR 
G2: NR 

G1: 0.28 
G2: 0.21 
95% CI, NR 
p: 0.52 

Wilson et al., 
201065 
Better Outcomes 
of Asthma 
Treatment 
(BOAT) 

Asthma-related quality of 
life survey results - consists 
of five-item Symptom 
Subscale of theJuniper Mini 
Asthma Quality of Life 
Questionnaire 

administered at baseline 
and end of follow-up year 
1; questions refer to 
previous 2 weeks ; data 
reported as mean symptom 
subscale scores 

self-report G1: 182 
G2: 180 
G3: 189 

G1: 5.5 
G3: 5.1; 
p= 0.0003 
 
G1: 5.5 
G2: 5.4 
p: >.05 
G2: 5.4 
G3: 5.1 
p: .0009 
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Table D36. Quality of life outcomes 2 
Author, 
Year 
Trial Name Quality of life 2 

Description of Timing of 
Measurement of Outcome Data source N Results 

Murray et 
al., 200736 
NA 

Improved Disease-specific 
QOL from baseline to 12 
months 

Timeframe unclear; measured at 
baseline and 6 months; 6 mos b/t 
measures 

CHF questionnaire G1: NR 
G2: NR 

G1: 0.39 
G2: 0.24 
95% CI, NR p: 0.21 
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Table D37. Health utilization outcomes 1 
Author, Year 
Trial Name Health utilization 1 

Description of Timing of 
Measurement of Outcome Data source N Results 

Janson et al., 
200921 
NA 

Beta-agonist use, During 
intervention(T0-T1), following 
intervention (T1-T2), and for 
entire study duration (T0-T2) 

collected once at the end of 
each time period, reported as 
incidence rate ratios 

NR G1: 45 
G2: 39 

T0-T1:  
G1: 0.6 
G2: 0.8 
p: 0.01 
 
T1-T2:  
G1: 0.5 
G2: 0.5 
p: 0.98 
 
T0-T2: 
G1: 0.3 
G2: 0.4 
p: 0.3 

Katon et al., 
199625 
NA 

Visits with primary care physician 6-month period after the primary 
care referral visit 

medical records NR Mean (SD) 
G1: 4.6 (2.6) 
G2: 4.1 (2) 
p: 0.19 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Mean number of visits with 
primary care providers 
(Reported in 9123) 

Measured at 12 weeks & 6 
months 

Not indicated; likely to 
be documented study 
managers or 
psychiatrist 

NR Mean (SD) at 12 weeks 
G1: 1.6 (1.8) 
G2: 1.8 (1.8) 
Chi-square: 1.46 
p: 0.23 
 
At 6 mos 
G1: 3.4 (4.3) 
G2: 3.3 (3.1) 
Chi-square: 0.35 
p: 0.55 

Katon et al., 
199524 
NA 

Primary care physician visits for 
depression (non-study visits) 
 
Intervention patients: Number of 
study visits for collaborative care 
intervention 

1-year period beginning with the 
primary care referral visit 

HMO medical records G1: 108 
G2: 109 

Mean number of visits (SD):  
G1: 4.5 (3.7) 
G2: 3.7 (2.4) 
 
Intervention: (N=G1=108) 
Mean # study visits (SD) 
3.9 (2.5) 
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Author, Year 
Trial Name Health utilization 1 

Description of Timing of 
Measurement of Outcome Data source N Results 

Katon et al., 
199625 
NA 

Seen by mental health specialist First 12 weeks after the primary 
care referral visit6-month period 
after primary care referral visit 

medical records NR % seen by mental health 
specialist (first 12 weeks) 
G1: 20% 
G2: 29% 
p: 0.21 
 
% seen by mental health 
specialist (first 6 months) 
G1: 24% 
G2: 33% 
p: 0.21 

Murray et al. 
(continued), 
200736 
NA 

All-cause Hospitalizations Timeframe: 30 days. Assessed 
via monthly telephone 
interviews x 12 

Ascertained through 
monthly interviews, 
confirmed (?) by 
medical record review 
by an RN 

G1: 122 
G2: 192 

Mean (SD) 
G1: 0.78 (1.66), 0 median 
G2: 0.97 (1.78), 0 median 
 
IRR 0.81 (95% CI, 0.64 to 
1.04) 
p: NR 

Murray et al., 
200736 
NA 

Combined all-cause ED visits 
and Hospitalizations 

Timeframe: 30 days. Assessed 
via monthly telephone 
interviews x 12 

Ascertained through 
monthly interview, 
confirmed by medical 
record review by an 
RN 

G1: 
122G2: 
192 

Mean (SD) 
G1: 2.94 (4.69), 1 median 
G2: 3.65 (6.26), 1.5 median 
 
IRR 0.82 (95% CI 0.72 to 0.93) 
p: NR 

Rich et al., 
199642 
NA 

Number of patients having 
readmissions 

Measured during 90 days 
following discharge 

NR G1: 80 
G2: 76 

G1: 18 (22.5%) 
G2: 22 (28.9%) 
95% CI, NR 
p: NS. 

Ross et al., 
200444 
NR 

Number of patients with 
hospitalizations (%); Number of 
hospitalizations 

NR chart review G1: NR 
G2: NR 

Number of pts (%) 
G1: 11 (20%) 
G2: 12 (23%) 
95% CI, NR  
p: 0.81; 
 
Number of hospitalizations 
G1: 22 
G2: 21 
95% CI, NR 
p: 1.00 
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Author, Year 
Trial Name Health utilization 1 

Description of Timing of 
Measurement of Outcome Data source N Results 

Rudd et al., 
200445 
NA 

Number of medication changes 
over 6 months in each group 

NR NR NR G1: 223 (6 SD) 
G2: 52 (1 SD)  
95% CI, NR  
p: <0.01 

Schneider et al., 
200849 
NA 

Emergency department visits 
and hospitalizations 

6 and 12 months for the past 6 
months 

Medical chart review G1: 47 
G2: 38 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but 
results were NS 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

Hypertension group: Emergency 
room visits in 4 weeks prior, 
compared between groups 

Visit 5, at between 4 and 6 
months 

Self-report by patient G1: 63 
G2: 61 

G1: 0.05 (0.22 SD) 
G2: 0.13 (0.39 SD) 
95% CI, NR 
p: NR 

Weymiller et al., 
200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

Statin therapy start among those 
not already receiving it 

Twice, immediately after 
clinician visits & during 3 month 
follow-up 

Self-report G1: 23 
G2: 19 

BL (N (%))  
G1: 7 (30%) 
G2: 4 (21%)  
95% CI, NR 
p: NR 
 
Follow-up (N (%))  
G1: 9 (39%) 
G2: 6 (32%) 
95% CI, NR 
p: NR 
 
Odds ratio: 1.5 
95% CI, 0.3 to 6.8 
p: NR 
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Author, Year 
Trial Name Health utilization 1 

Description of Timing of 
Measurement of Outcome Data source N Results 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT); note 
that there is 
online 
supplemental 
material for 
methods and 
timeline 

average asthma related visits per 
year 

measured once at end of year 
1, includes entire year 

electronic records from 
KP 

G1: 204 
G2: 204 
G3: 204 

G1: 1.0/yr 
G3: 1.4/yr 
Group differences:-0.36 
95% CI, -0.66 to -0.07 
p= 0.0161  
 
G1:1.0/yr 
G2:1.1/yr 
Group differences: 0.01 
95% CI, -0.29t o 0.30 
p: =.97 
 
G2: 1.1/yr 
G3: 1.4/yr 
Group differences: -0.37 
95% CI, -0.67 to -0.07 
p: 0.0147 
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Table D38. Health utilization outcomes 2 
Author, 
Year 
Trial Name Health utilization 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Percentage seen at least 
once by a non-study 
mental health specialist 
in group-model HMO 
 
(Reported in 9123) 

Measured at 12-weeks & 6 
months 

Not indicated; likely 
to be self-report 

NR At 12-wks: 
G1: 17.5% 
G2: 24.6% 
Chi-square: 1.29 
p: 0.26 
 
At 6-mos 
G1: 24.6% 
G2:27.2% 
Chi-square: 0.09 
p: 0.76  

Katon et al., 
199524 
NA 

Seen by a mental health 
specialist 
 
Seen by a psychiatrist 

NA HMO medical 
records 

G1: 108 
G2: 109 

Number (%) seen by mental health 
specialist: 
G1: 30 (27%) 
G2: 34 (31%) 
 
Number (%) seen by Psychiatrist:  
G1: 3 (3%) 
G2: 11 (10%) 

Katon et al., 
199625 
NA 

Visits with primary care 
physician 

first 12 weeks of treatment medical records NR mean (SD) 
G1: 3.1 (1.7) 
G2: 2.9 (1.4) 
p: 0.30 

Murray et al. 
(continued), 
200736 
NA 

Cardiovascular-related 
combined ED visits and 
hospitalizations 

Timeframe: 30 days. Assessed via 
monthly telephone interviews x 12 

Ascertained through 
monthly interviews, 
confirmed (?) by 
medical record 
review by an RN 

G1: 122 
G2: 192 

Mean (SD) 
G1: 0.61 (1.72) 
G2: 0.67 (1.95) 
 
IRR 0.96 
(95% CI, 0.48 to 1.91) 
p: NR 

Murray et al., 
200736 
NA 

All-cause Emergency 
Department Visits 

Timeframe: 30 days. Assessed via 
monthly telephone interviews x 12 

Ascertained through 
monthly interviews, 
confirmed (?) by 
medical record 
review by an RN 

G1: 122 
G2: 192 

 
Mean (SD) 
G1: 2.16 (3.31), 1 median 
G2: 2.68 (4.87), 1 median 
 
IRR 0.82 (95% CI, 0.70 to 0.95) 
p: NR 
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Author, 
Year 
Trial Name Health utilization 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Rich et al., 
199642 
NA 

Number of readmissions Measured during 90 days 
following discharge 

NR G1: 80 
G2: 76 

G1: 22 
G2: 31 
95% CI, NR 
p: NS 

Ross et al., 
200444 
NR 

Number of patients with 
ER visits (%); Number of 
ER visits 

NR chart review G1: NR 
G2: NR 

Number of pts (%):  
G1: 11 (20%) 
G2: 7 (13%) 
95% CI, NR  
p: 0.44; 
 
Number of visits: 
G1: 20 
G2: 8 
 
95% CI, NR 
p: 0.03** more in interventions grp 

Solomon et 
al., 199854 
NA 
 
Gourley et 
al., 199855 
NA 

Hypertension group: 
hospitalizations in 4 
weeks prior, compared 
between groups 

Visit 5, at between 4 and 6 
months 

Self-report by patient G1: 63 
G2: 61 

G1: 0.02 (0.13 SD) 
G2: 0.10 (0.35 SD) 
95% CI, NR 
p: <0.05 (one-tailed) 

Weymiller et 
al., 200762 
Statin 
Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin 
Choice 
Randomized 
Trial 

Total statin therapy 
usage at follow-up 

Once, at 3 month follow-up Self-report G1: 52 
G2: 46 

N (%) 
G1: 33 (63%) 
G2: 29 (63%) 
95% CI, NR 
p: NR 
 
Odds ratio: 1.4 
95% CI, 0.8 to 2.4 
p: NR 
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Author, 
Year 
Trial Name Health utilization 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT) 

SABA use; data reported 
as mean equivalents 
acquired  

year 1 electronic pharmacy 
data 

G1: 182 
G2: 180 
G3: 189 

G1: 6.5 
G3:8.1 
p= 0.002 
 
G1: 6.5 
G2: 7.1 
p: 0.09 
 
G2: 7.1 
G3:8.1 
p: 0.038 
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Table D39. Health utilization outcomes 3 
Author, Year 
Trial Name Health Utilization 3 

Description of Timing of 
Measurement of Outcome Data Source N Results 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Mean number of visits to a non-
study mental health specialist in 
group-model HMO 
 
(Reported in 9123) 

Measured at 12-weeks & 6 
months 

Not indicated; 
likely to be self-
report 

NR At 12-wks: 
G1: 0.6 (1.7) 
G2: 0.8 (1.9) 
p: 0.34 
 
At 6-mos. 
G1: 1.3 (2.9) 
G2: 1.3 (2.9) 
p: 0.85  

Katon et al., 199625 
NA 

Visits with primary care physician 6-month period after the primary 
care referral visit 

Medical records NR Mean (SD) 
G1: 4.6 (2.6) 
G2: 4.1 (2) 
p: 0.19 

Murray et al., 200736 
NA 

Heart failure-related combined ED 
visits and hospitalizations 

Timeframe: 30 days. Assessed 
via monthly telephone 
interviews x 12 

Ascertained 
through monthly 
interviews, 
confirmed (?) by 
medical record 
review by an RN 

G1: 122 
G2: 192 

G1: 0.40 mean (1.47 SD) 
G2: 0.44 mean (1.79 SD) 
IRR 1.00  
(95% CI 0.36 to 2.77) 
p: NR 

Rich et al., 199642 
NA 

Days of hospitalization from 
readmissions 

Measured during 90 days 
following discharge 

NR G1: 80 
G2: 76 

G1: 188 
G2: 258 
95% CI, NR 
p: NS, no # given 

Ross et al., 200444 
NR 

Number of patients with heart 
failure practice visits (%); Number 
of heart failure practice visits 

NR Chart review G1: NR 
G2: NR 

Number of pts:  
G1: 50 (93%) 
G2: 49 (92%) 
95% CI, NR  
p: 1.00; 
 
Number of visits: 
G1: 324 
G2: 325 
95% CI, NR 
p: 0.66 

Solomon et al., 199854 
NA 
 
Gourley et al., 199855 
NA 

Hypertension group: contacts with 
"other healthcare providers" (MD, 
NP, PA or RN) in 4 weeks prior, 
compared between groups 

Visit 5, at between 4 and 6 
months 

Self-report by 
patient 

G1: 63 
G2: 61 

G1: 0.59 (0.78 SD) 
G2: 1.0 (0.82 SD) 
95% CI, NR 
p: <0.05 (one-tailed) 
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Author, Year 
Trial Name Health Utilization 3 

Description of Timing of 
Measurement of Outcome Data Source N Results 

Wilson et al., 201065 
Better Outcomes of 
Asthma Treatment 
(BOAT) 

SABA use; data reported as mean 
equivalents acquired  

Year 2 Electronic pharm 
data 

G1: 182 
G2: 180 
G3: 189 

G1: 4.7 
G3: 6.3 
p= 0.0141 
 
G1: 4.7 
G2: 6.0 
p: 0.06 
 
G2: 6.0 
G3:6.3 
p: >0.05 
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Table D40. Costs outcomes 1 
Author, Year 
Trial Name Costs 1 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Choudhry et 
al., 201113 

Health care spending 
by patients and 
insurers 

Using the allowed amounts 
appearing in the insurers’ 
claims data for prescription 
medications, nondrug medical 
services (i.e., physician visits, 
emergency room admissions, 
hospitalizations, and outpatient 
procedures), and the 
combination of these two 
factors after the assignment of 
the patient to a study group 

Health claims 
database 

G1: 2845 
G2: 3010 

Insurer 
 
G1: $64,726 (639,683) 
G2: $69,997 (617,650) 
Relative spending: 0.92 (0.55 to 1.56)  
p: 0.77 
 
Patient: 
G1: $1,282 (1549) 
G2: $1,781 (2,263) 
Relative spending: 0.74 (0.68 to 0.80) 
p<0.001 
 
Combined 
G1:$66,008 (639,970) 
G2: $71,778 (618,055) 
Relative spending: 0.89 (0.50 to 1.56)  
p=0.68 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Depression treatment 
costs; and non-
depression-related 
outpatient costs 
 
(Reported in 3169) 

36 months; 6 months prior to 
randomization and 30 months 
after randomization 

Health plan 
computerized data 

G1: 95 
G2: 92 

Depression 
Unclear whether costs refer to outpatient 
only or total costs. F(1,173): 2.65 
p: 0.10 
(Due to the increased costs of longer-term 
use of SSRIs) 
 
Non-depression outpatient costs  
mean (95% CI) 
G1: $6769 (5351 to 8188) 
G2: $5470 (4431 to 6510) 
F(1,180): 0.11 
p: 0.74 

Murray et al., 
200736 
NA 

Total costs (inpatient 
and outpatient) 

NR Fixed costs for 
training, variable 
costs based on 
observed time spent 

G1: 122 
G2: 192 

G1: $ 11034 mean (17211 SD) 
G2: $ 14199 (23672) 
Difference: -3165 (95% CI, -7800 to 1138)  
p: NR 

Murray et al., 
200736 
NA 

Inpatient healthcare 
costs 

NR Fixed costs for 
training, variable 
costs based on 
observed time spent 

G1: 122 
G2: 192 

G1: $ 5550 mean (13847 SD) 
G2: $ 7827 (20413) 
Difference: -2277 (95% CI, -6329 to 1225) 
p: NR 
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Table D41. Costs outcomes 2 
Author, Year 
Trial Name Costs 2 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Total ambulatory costs; and 
Total Health care costs 
 
(Reported in Katon et al., 
1999) 

36 months; 6 months prior to 
randomization and 30 
months after randomization 

Health plan 
computerized data 

G1: 95 
G2: 92 

Amb. costs mean (95% CI) 
G1: $8524 (5059 to 8188) 
G2: $7787 (6595 to 8980) 
F(1,180): 0.77 
p: 0.40 
 
Total healthcare costs  
mean (95% CI): 
G1: $9799 (7763 to 11834) 
G2: 9192 (7504 to 10880) 
F(1,180)=0.91 
p= 0.34 

Murray et al., 
200736 
NA 

Outpatient healthcare costs Unclear Fixed costs for 
training, variable 
costs based on 
observed time spent 

G1: 122 
G2: 192 

G1: $ 5483 mean (6434 SD) 
G2: $6373 (6501) 
Difference: -886 (95% CI, -2289 to 
660) 
p: NR 
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Table D42. Adverse event outcomes 1 

Author, Year 
Trial Name 

Adverse 
Events 1 

Description of 
Timing of 
Measurement of 
Outcome  Data Source N Results 

Did the intervention(s) result 
in worsened health or other 
outcomes? If so, list 
worsened outcomes here 

Carter et al., 
200910 
NA 

Mean total 
adverse effect 
score 

Measured twice, 
once at baseline & 
once at 6 month 
follow-up 

Adverse event 
questionnaire with 47 
items, developed for 
another study & 
personally administered 
by study nurses 

G1: 192 
G2: 210 

BL (Mean (SD))  
G1: 28.0 (23.0)  
G2: 42.1 (24.2) 
95% CI, NR 
p: <0.001 
 
6 month follow-up (Mean 
(SD))  
G1: 16.6 (12.5)  
G2: 39.2 (24.2) 
95% CI, NR 
p: <0.001 
 
Between group difference at 6 
months p < 0.001. However, 
this does not adjust for 
difference at baseline. 

No 

Murray et al., 
200736 
NA 

Number of 
patients who 
had an adverse 
drug event or 
medication 
error 

NR Measured using a 
program that identified 
adverse events from 
the medical record 
system 

G1: 112 
(unclear why 
different from 
122 for every 
other outcome) 
G2: 192 

G1: 42 (37.5%) 
G2: 91 (47.4%) 
95% CI, NR 
p: Chi-sq 0.094; between-
group rate comparison 0.108 

 No 

Schectman et al., 
199448 
NA 

Proportion of 
patients 
reporting of 
adverse events 
associated with 
medications at 
2 months 

2 months; measured 
at 2, 4, and 6 
months though only 
2 month results 
reported 

Self-report to clinic staff Niacin: 
G1: 40 
G2: 40 
 
BAS:  
G1: 18 
G2: 20 

Niacin: flushing, pruritus, rash, 
heartburn (%) 
G1: 70, 32, 15, 9 
G2: 63, 29, 12, 5 
95% CI, NR 
p: NS, no number given 
 
BAS: constipation, bloating, 
flatulence, heartburn (%) 
G1: 44, 23, 19, 15 
G2: 26, 22, 11, 11 
95% CI, NR 
p: NS, no number given 

No 
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Author, Year 
Trial Name 

Adverse 
Events 1 

Description of 
Timing of 
Measurement of 
Outcome  Data Source N Results 

Did the intervention(s) result 
in worsened health or other 
outcomes? If so, list 
worsened outcomes here 

Weymiller et al., 
200762 
Statin Choice 
Randomized Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized Trial 

Termination of 
statin use due 
to associated 
adverse events 

NR Clinician assessment G1: 52 
G2: 46 

G1: 0 
G2: 2 
95% CI, NR 
p: NR 

No 
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Table D43. Other subgroup outcomes 1  

Author, Year 
Trial Name Subgroup 

Outcome 1 for 
subgroup 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Bogner et al., 20084 
NA 

Depression and 
hypertension 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Bogner et al., 20105 
NA 
 
 

 

African 
American 
primary care 
patients (entire 
sample) 

Depressive 
symptoms 

2 times, once at 
baseline and once at 12 
weeks 

Center for 
Epidemiologic 
Studies 
Depression 
Scale (CES-D) 

G1: 29 
G2: 29 

BL 
G1: Mean (SD) = 15.6 (11.7) 
G2: Mean (SD) = 19.7 (16.7) 
95% CI, NR 
p: 0.47 
 
EP 
G1: Mean (SD) = 9.6 (9.4) 
G2: Mean (SD) = 16.6 (14.5) 
95% CI, NR 
p: 0.035 

Fulmer et al., 199915 
NA 

Elderly See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 199524 
NA 

Major 
depression 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 199625 
NA 

Major 
depression 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 199926 
NA 
 
Katon et al., 200227 
NA 

Moderate 
severity of 
depression 
 
(Reported in 
3169) 

Depression severity 
and functional 
impairment in 
patients with 
moderate-severity 
depression at 
baseline 

Measured at 1, 3, 6, 
and 28 months; analysis 
at 28 months 

SCL 
Depression 
scale (for 
depression 
severity); 
Sheehan 
disability score 
(for functional 
impairment) 

G1: NR 
G2: NR 

Depression severity: 
ANCOVA: 
F(1,187) = 8.65  
Adjusted mean, (SD): 
G1: 0.88, (0.52)  
G2: 1.23, (0.62) 
p: 0.004 
 
Sheehan Disability Score 
ANCOVA: 
F(1.87) = 1.21 
Adjusted mean, (SD): 
G1: 3.09, (2.30) 
G2: 3.58, (2.37) 
p: 0.27 



 

D-278 

Author, Year 
Trial Name Subgroup 

Outcome 1 for 
subgroup 

Description of Timing 
of Measurement of 
Outcome  Data source N Results 

Lee et al. 
(continued), 200631 
FAME 

Patients with 
drug-treated 
hypertension 

Drug treated 
hypertension 
patients only: 
Difference in 
Diastolic BP at 14 
months (95% CI) 

Difference between 
SBP values at 14 
months and at 2 
months; frequency = 2 
measurements; duration 
between measures = 12 
months 

Clinical 
pharmacist 
measurement 

G1: 73 
G2: 62 

G1: -2.5 (-4.9 to -0.2) 
G2: -1.2 (-3.7 to 1.2) 
95% CI, NR 
p: 0.39 

Lee et al., 200631 
FAME 

Patients with 
drug-treated 
hypertension 

Drug treated 
hypertension 
patients only: 
Systolic BP at 14 
months, mean (SD) 

At 14 months; 1 time 
measure for this 
outcome (avg of 2nd 
and 3rd BP 
measurements from 
that visit) 

Clinical 
pharmacist 
measurement 

G1: 73 
G2: 62 

G1: 124.4 (14.0) 
G2: 133.3 (21.5)  
95% CI, NR 
p: 0.005 
 
  

Lin et al., 200632 
NA 

Depression and 
diabetes 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Rich et al., 199642 
NA 

Elderly (≥70 
years of age) 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Schneider et al., 
200849 
NA 

Elderly, i.e., ≥65 
years of age 
(entire sample) 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 
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Table D44. Other subgroup outcome 2  
Author, Year 
Trial Name Subgroup 

Outcome 2 for 
Subgroup 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Bogner et al., 
20084 
NA 

Depression and 
hypertension 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Bogner et al., 
20105 
NA 
 

African American 
primary care 
patients 

A1C/Blood glycemic 
control 

2 times, at baseline and 12 
weeks 

A1C assays G1: 29 
G2: 29 

BL (%) 
G1: Mean (SD) = 7.3 (2.3) 
G2: Mean (SD) = 7.3 (2.0) 
95% CI, NR 
p: 0.70 
EP (%) 
G1: Mean (SD) = 6.7 (2.3) 
G2: Mean (SD) = 7.9 (2.6) 
95% CI, NR 
p: 0.019 

Fulmer et al., 
199915 
NA 

Elderly See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 
199524 
NA 

Major depression See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 
199625 
NA 

Major depression See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Severe 
depression at 
baseline 
 
(Reported in 
3169) 

Depression severity 
and functional 
impairment in patients 
with Severe 
depression at 
baseline 

Measured at 1, 3, 6, and 28 
months; analysis at 28 
months 

SCL Depression 
scale (for 
depression 
severity); 
Sheehan disability 
score (for 
functional 
impairment) 

G1: NR 
G2: NR 

Depression severity: 
ANCOVA: 
F(1.51)=0.02 
Adjusted mean, (SD): 
G1: 1.16, (0.85) 
G2: 1.19, (0.72) 
p: 0.88 
 
Sheehan disability score: 
ANCOVA: 
F(1.51) = 0.09 
Adjusted mean, (SD): 
G1: 3.41, (2.61) 
G2: 3.20, (2.66) 
p: 0.76 
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Author, Year 
Trial Name Subgroup 

Outcome 2 for 
Subgroup 

Description of Timing of 
Measurement of Outcome  Data source N Results 

Lee et al. 
(continued), 
200631 
FAME 

Patients with drug-
treated 
hyperlipidemia 

Drug-treated 
hyperlipidemia 
patients only: LDL-C 
at 14 months, mean 
(SD) 

At 14 months; 1 time 
measure for this outcome 

Direct assay 
measurement 

G1: 64 
G2: 57 

G1: 87.5 (24.2) 
G2: 88.4 (21.0) 
95% CI, NR  
p: 0.84 

Lee et al., 
200631 
FAME 

Patients with drug-
treated 
hypertension 

Drug treated 
hypertension patients 
only: Difference in 
Systolic BP at 14 
months (95% CI) 

Difference between SBP 
values at 14 months and at 
2 months; frequency = 2 
measurements; duration 
between measures = 12 
months 

Clinical 
pharmacist 
measurement 

G1: 73 
G2: 62 

G1: -6.9  
(-10.7 to -3.1) 
G2: -1.0  
(-5.9 to 3.9) 
95% CI,NR  
p: 0.04 

Lin et al., 200632 
NA 

Depression and 
diabetes 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Rich et al., 
199642 
NA 

Elderly (≥70 years 
of age) 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 

Schneider et al., 
200849 
NA 

Elderly, i.e., ≥65 
years of age 
(entire sample) 

See main outcomes 
abstraction 

See main outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main 
outcomes 
abstraction 

See main outcomes 
abstraction 
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Table D45. Other subgroup outcome 3  
Author, Year 
Trial Name Subgroup 

Outcome 3 for 
Subgroup 

Description of Timing of 
Measurement of Outcome  Data Source N Results 

Lee et al., 200631 
FAME 

Patients with drug-
treated hypertension 

Drug treated 
hypertension 
patients only: 
Diastolic BP at 14 
months, mean (SD) 

At 14 months; 1 time 
measure for this outcome 
(avg of 2nd and 3rd BP 
measurements from that 
visit) 

Clinical 
pharmacist 
measurement 

G1: 73 
G2: 62 

G1: 67.5 (9.9) 
G2: 68.6 (10.5) 
95% CI, NR  
p: 0.54 

Lee et al. (continued), 
200631 
FAME 

Patients with drug-
treated 
hyperlipidemia 

Drug-treated 
hyperlipidemia 
patients only: 
Difference in LDL-C 
at 14 months, mean 
(95% CI) 

Difference between SBP 
values at 14 months and at 
2 months; frequency = 2 
measurements; duration 
between measures = 12 
months 

Direct assay 
measurement 

G1: 64 
G2: 57 

G1: -2.8 (-8.1 to 2.5) 
G2: -5.8 (-11.0 to -0.6) 
95% CI, NR 
p: 0.85 

Solomon et al., 199854 
NA 
 
Gourley et al., 199855 
NA 

Hypertension arm 
only 

Systolic BP at T1 
comparing Visit 5 
intervention and 
control groups 

Baseline Vital signs 
measured by 
pharmacist 

G1: 63 
G2: 70 

G1: 138.5 (13.9) 
G2: 144.9 (21.3) 
95% CI, NR  
p: 0.044 
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Table D46. Applicability 

Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Bender et al., 
20101 
NA 

Unclear or NR  
 
Small study population and 
vague exclusion criteria; difficult 
to assess applicability 

Yes Yes Yes 

Berg et al., 
19972 
NA 

No  
 
Mostly white and insured 

Yes Yes Yes 

Berger et al., 
20053 
NA 

No 
Recruitment was stratified by 
stage of readiness to change, 
which likely makes the 
population not representative 

Yes No 
 
No attention-matched control 
program 

Unclear or NR 
 
Insufficient information given 
about persistence measure 
 

Bogner et al., 
20084 
NA 

Yes Yes Yes Yes 

Bogner et al., 
20105 
NA 

Yes Yes Yes Yes 

Bosworth et 
al., 20087 
TCYB 
 
Bosworth et 
al., 20078 
TCYB 
Methods paper 

No 
 
Population limited to 8 county 
area; certain co-morbidities 
excluded (i.e., MI, 
revascularization, stroke, etc.) 

Yes Yes Yes 

Bosworth et 
al., 20056 
V-STITCH 

No 
 
Only veterans at Durham VA 
hospital 

Yes Yes Yes 

Capoccia et 
al., 20049 
NA 

No  
 
Study population consisted 
primarily of white women 

Yes Yes Yes 

Carter et al., 
200910 
NA 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Chernew et 
al., 200811 
NA 

Yes Yes Yes Yes 

Choudhry et 
al., 201012 
NA 

Yes Yes Yes Yes 

Choudhry et 
al., 201113 
MI FREEE 

Yes Yes Yes Yes 

Friedman et 
al., 199614 
NA 

Yes Yes Yes Yes 

Fulmer et al., 
199915 
NA 

No  
 
Only 10% participation rate 

No 
 
Phone intervention would be 
applicable, but videophone 
technology is not widely available 

Yes Yes 

Grant et al., 
200316 
NA 

No 
 
One clinic with little ethnic 
diversity makes this different 
than overall populations of 
patients with type 2 diabetes 
mellitus; Is based in community 
clinic rather than tertiary care 
but is academic-affiliated and 
thus less generalizable 

Yes Yes Yes 

Guthrie et al., 
200117 
First 
Myocardial 
Infarction (MI) 
Risk 
Reduction 
Program 

No 
Limited to participants in a 
registry program who received 
2-week supply of pravastatin 
free 
 

Yes Yes No 
 
Short term measure of medication 
adherence with unvalidated 
measure 

Hoffman et al., 
200318 
NA 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Hunt et al., 
200819 
NA 

Yes Yes Yes Yes 

Janson et al., 
200320 
NA 

Yes Yes Yes No 
 
The study was only 7 weeks in 
duration - follow-up may be too 
short 

Janson et al., 
200921 
NA 

No 
Relatively high levels of 
education and employment 
 

Yes Yes Yes 

Johnson et al., 
200623 
NR 

Yes Yes Yes No 
Non-adherence measure contains 
5 items: taken less of medication 
than doctor recommended; taken 
a break from medication; forgot a 
dose; taken a dose late or not at 
all; stopped taking medication 
because you felt better) 

Johnson et al., 
200622 
NR 

Yes Yes Yes No 
 
Non-adherence measure contains 
5 items: taken less of medication 
than doctor recommended; taken 
a break from medication; forgot a 
dose; taken a dose late or not at 
all; stopped taking medication 
because you felt better) 

Katon et al., 
199524 
NA 

Yes Yes No 
 
No attention-control condition 

Yes 

Katon et al., 
199926 
NA 
 
Katon et al., 
200227 
NA 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Katon et al., 
200128  
NA 
 
Ludman et al., 
200329 
NA 
 
Van Korff et 
al., 200330 
NA 

Yes Yes Yes Yes 

Katon et al., 
199625 
NA 

No 
 
Mostly white and middle class 

Yes Yes Yes 

Lee et al., 
200631 
FAME 

Yes Yes Yes No 

Lin et al., 
200632 
NA 

No 
 
Narrow eligibility criteria and 
exclusions for those with 
comorbidities 

Unclear or NR 
 
Unsure whether training that 
intervention nurses received in 
depression diagnosis, 
pharmacotherapy, behavioral 
activation, and problem-solving 
treatment could be broadly 
applied 

Yes Yes 

Maciejewski et 
al., 201033 
NA 

Yes Yes Yes Yes 

Mann et al., 
201034 
The Statin 
Choice 

No 
 
Conducted at one urban minority 
practice with mostly African 
American and Latino 
participants. Thus while good to 
apply to these patients, may not 
apply broadly to all patients with 
diabetes. 

Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Montori et al., 
201135 
NA 

Yes Yes Yes Yes 

Murray et al., 
200736 
NA 

Yes No 
 
All participants obtained meds at 
one pharmacy with a pharmacist 
trained in multiple disciplines 
who took time to assess for 
adherence, etc. and intervened 
as needed 

Yes Yes 

Nietert et al., 
200937 
NA 

Yes Unclear or NR 
 
The level of follow-up that 
pharmacists conducted in this 
study for the interventions was 
greater than the care they 
usually provided. 

Yes Yes 

Okeke et al., 
200938 
NA 

Yes No 
 
Dosing aids are not used in 
typical practice; however, it 
seems that they could be easily 
incorporated. 

No 
 
There was no attention-matched 
control condition. 

Yes 

Pearce et al., 
200839 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) 
Trial 

Yes Yes Yes Unclear or NR 
 
The medication adherence 
measure used in this study was 
not clearly described by the 
investigators, so it is unclear 
whether it is "broadly applicable". 
The answer may be "No" to the 
quality of life measures, which 
were composite measures from 
the SF-36 Health Survey. 

Powell et al., 
199540 
NA 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Powers et al., 
201168 
NA 

No 
 
only VA population so not 
broadly applicable 

No 
 
intervention is very individualized 
so may difficult to implement in 
real practice 

Yes No 
 
self-reported med adherence only 
measured at 3 months 

Pyne et al., 
201141 
HIV 
Translating 
Initiatives for 
Depression 
Into Effective 
Solutions 
(HITIDES) 

No 
 
Almost exclusively men in study 
pop 

Yes Yes Yes 

Rich et al., 
199642 
NA 

No 
 
Unclear exclusion criteria - 
"other severe illness??", age 
>70 

No 
 
Very complex intervention with 
multiple disciplines, broadly 
defined intensity of intervention 
from inpt and outpt standpoint 

No 
 
Comparator was not well-defined 
- were people getting any home 
visits, etc.? 

No 
 
Outcomes had 2 different 
methods of calculation (individual 
vs. all meds); also proportions of 
people taking >80% of meds; only 
one short-term measure of 
adherence 

Rickles et al., 
200543 
NA 

No 
 
vast majority of participants 
were white women, patients 
could not have comorbid illness 
requiring medication 

Yes Yes Yes 

Ross et al., 
200444 
NR 

No 
 
Substantial differences between 
participants who responded to 
survey and non-responders; 
non-responders with less 
education, fewer white non-
Hispanic, more with low income, 
more with safety-net insurance, 
less computer access 

Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Rudd et al., 
200445 
NA 

Yes Yes Yes Unclear or NR 
 
Yes for MEMS, No for clinical 
outcome since BP is only a 
surrogate measure 

Rudd et al., 
200946 
NA 

Yes 
 

Yes No 
 
There was no attention-matched 
control condition 

No 
 
Very little information is provided 
about the self-report adherence 
measure used in the study. 

Schaffer et al., 
200447 
NA 

Unclear or NR 
 
Eligibility criteria not reported 

Yes Yes Yes 

Schectman et 
al., 199448 
NA 

Yes Yes Yes Yes 

Schneider et 
al., 200849 
NA 

Yes Yes Yes Yes 

Schnipper et 
al., 200650 
NA 

Yes Yes No 
 
No attention-matched control 
program 

Yes 

Simon et al., 
200651 
NA 

Yes Yes Yes Yes 

Sledge et al., 
200652 
NA 

No 
Patients with higher health care 
costs were over-sampled, and 
so the intervention was 
conducted among a group with 
very high inpatient health 
service use. This plus the 
exclusion of outliers and those 
with high morbidity creates a 
sample that is not broadly 
applicable. 

No 
 
Intensity may not be feasible for 
routine use 

No 
 
No attention-matched control 
program 

Unclear or NR 

Smith et al., 
200853 
NR 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Solomon et al., 
199854 
NA 
 
Gourley et al., 
199855 
NA 

No 
 
Very few patients with HTN are 
on only a dihydropyridine or a 
dihydropyridine & a diuretic. 

Unclear or NR 
 
The actual content of the 
intervention was unclear and was 
delivered by pharmacy residents 
- limits the applicability of the 
intervention as the number of 
pharmacy residencies is limited 

Yes Unclear or NR 
 
Medication adherence outcomes 
broadly applicable, but morbidity 
outcomes of varying significance, 
appear to be post-hoc; too 
numerous to report all in this 
table, most relevant to med 
adherence chosen. 

Stacy et al., 
200956 
NA 

No 
 
After randomization, those that 
had no intention of picking up 
medication, not aware of statin 
prescription, or failed to answer 
at least 50% of baseline 
assessment 

No 
 
seems this intervention could 
only be made available to MCO 
participants 

Yes Yes 

Taylor et al., 
200357 
NA 

No 
 
Eligibility criteria were narrow, 
but it is possible that this sample 
is broadly applicable in terms of 
high-risk patients 

Yes No 
 
No attention-matched control 

No 
 
80% adherence cut-off may not be 
applicable for all diseases 

Vivian et al., 
200258 
NA 

No 
 
VA medical center patients only; 
excluded if missed more than 3 
appointments 

No 
 
Ability for pharmacist to do this 
and have prescribing authority is 
limited to VA system; outside the 
VA system, pharmacists 
currently only have the potential 
for prescribing authority as 
Clinical Pharmacist Practitioners 
in 2 states (NC and New Mexico) 

Yes No 
 
Short term adherence measured 
only (6 months); measure was not 
validated 

Waalen et al., 
200959 
NA 

Yes Yes No 
 
There was no attention-matched 
control condition, and very little 
was reported about receipt of 
care in the control arm. 

No 
 
The outcome is "use of 
medications" rather than 
"medication adherence." 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Wakefield et 
al., 201160 
NA 

No 
 
limited to VA patients 

No 
 
intervention seems very labor 
intensive so unsure of how 
feasible it would be to do this in a 
setting outside the VA 

Yes No 
 
no clear measure of medication 
adherence, only measured on a 
scale where medication 
adherence is only one question 
and the others have to do with 
diet, exercise, glucose monitoring, 
and etc. 

Weinberger et 
al., 200261 
NA 

Yes Yes Yes Yes 

Weymiller et 
al., 200762 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200963 
Statin Choice 
Randomized 
Trial 

No 
 
Study patients more educated 
than community patients, and 
were recruited in a specialty 
clinic as opposed to a primary 
care clinic 

Yes Yes Yes 

Williams et al., 
201064 
NA 

Yes Yes Yes Yes 

Wilson et al., 
201065 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT); note 
that there is 
online 
supplemental 
material for 
methods and 
timeline 

Yes Yes Yes Yes 
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Author, Year 
Trial Name 

Is the study population 
broadly applicable?  
 
Comments if “no” response 

Is the intervention broadly 
applicable?  
 
Comments if “no” response 

Is the comparator broadly 
applicable?  
 
Comments if “no” response 

Are the outcomes broadly 
applicable?  
 
Comments if “no” response 

Wolever et al., 
201066 
NA 

Yes Unclear or NR Yes Yes 

Zhang et al., 
201067 
NA 

Yes Yes No 
 
Comparison group was a group 
of elderly patients receiving 
retiree health benefits; this is a 
narrowly defined population 
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Appendix E. Risk of Bias Tables 
Table E1. Risk of bias ratings, part 1 

Author, Year 
Trial name  

Method of 
randomization 
adequate?  

Allocation of 
treatment adequately 
concealed? 

Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
control for differences? 

Were providers blinded to 
intervention or exposure 
status of participants? 

Babamoto et al., 
20091 
NR 

Yes Unclear or NR No No No 

Bender et al., 
20102 
NA 

Yes Yes No Yes Yes 

Berg et al., 
19973 
NA 

Unclear or NR Unclear or NR No Yes Unclear or NR 

Berger et al., 
20054 
NA 

Yes Unclear or NR No Yes Unclear or NR 

Bogner et al., 
20085 
NA 

Unclear or NR Unclear or NR No Yes No 

Bogner et al., 
20106 
NA 

Unclear or NR Unclear or NR No Yes No 

Bosworth et al., 
20057 
V-STITCH 

Yes Yes No Yes No 

Bosworth et al., 
20088 
TCYB 
 
Bosworth et al., 
20079 
TCYB Methods 
paper 

Yes Unclear or NR No Yes Unclear or NR 

Brown et al., 
200810 

Unclear or NR Yes Yes No Unclear or NR 

Capoccia et al., 
200411 
NA 

Yes Unclear or NR No Yes No 
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randomization 
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Allocation of 
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participants into study 
differ across study groups?  
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similar between groups? 
If not, did analysis 
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Were providers blinded to 
intervention or exposure 
status of participants? 

Carter et al., 
200812 
NA 

Yes Unclear or NR No No Unclear or NR 

Carter et al., 
200913 
NA 

Yes Unclear or NR No No No 

Chernew et al., 
200814 
NA 

NA NA No No NA 

Choudhry et al., 
201015 
NA 

No NA Yes No No 

Choudhry et al., 
201116 
MI FREEE 

Unclear or NR Unclear or NR No yes Unclear or NR 

Esposito et al., 
199517 
NA 

Yes Yes No No Unclear or NR 

Fortney et al., 
200718 
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(Telemedicine 
Enhanced 
Antidepressant 
Management) 

Unclear or NR Unclear or NR No Yes No 

Friedman et al., 
199619 
NA 

Unclear or NR Unclear or NR No Yes Yes 

Fulmer et al., 
199920 
NA 

Yes Unclear or NR No Yes Unclear or NR 

Grant et al., 
200321 
NA 

Yes Unclear or NR No Yes No 

Guthrie et al., 
200122 
First Myocardial 
Infarction (MI) 
Risk Reduction 
Program 

Unclear or NR Unclear or NR No Yes Unclear or NR 
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Allocation of 
treatment adequately 
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similar between groups? 
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Were providers blinded to 
intervention or exposure 
status of participants? 

Hoffman et al., 
200323 
NA 

No No No Yes No 
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Janson et al., 
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Unclear or NR Unclear or NR No Yes Yes 
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NA 

Unclear or NR Unclear or NR No Yes No 

Janson et al., 
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NA 

Yes Unclear or NR No Yes Yes 

Johnson et al., 
200629 
NR 

Unclear or NR Unclear or NR No No Unclear or NR 

Johnson et al., 
200630 
NR 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR Unclear or NR 

Johnston et al., 
200031 
NA 
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Katon et al., 
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NA 

Yes Unclear or NR No Yes No 

Katon et al., 
199633 
NA 
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Katon et al., 
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NA 
 
Katon et al., 
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Method of 
randomization 
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Allocation of 
treatment adequately 
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Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
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Were providers blinded to 
intervention or exposure 
status of participants? 

Katon et al., 
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Ludman et al., 
200337 
NA 
 
Van Korff et al., 
200338 
NA 

Yes Unclear or NR No Yes No 

Katon et al., 
200439 
Pathways 

Yes Unclear or NR No Yes No 

Laramee et al., 
200340 
NA 

No Unclear or NR No No No 

Lee et al., 
200641 
FAME 

Yes Yes No Yes No 

Lin et al., 200642 
NA 

Yes Unclear or NR No Yes No 

Maciejewski et 
al., 201043 
NA 

NA NA No Yes NA 

Mann et al., 
201044 
The Statin 
Choice 

Unclear or NR Unclear or NR Unclear or NR Yes No 

Martin et al., 
201145 
HARP 

Yes Unclear or NR No Yes Unclear or NR 

Montori et al., 
201146 
NA 

Yes Yes No No Unclear or NR 

Mundt et al., 
200147 
NA 

Yes Yes No Yes Unclear or NR 
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Method of 
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Allocation of 
treatment adequately 
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Did strategy for recruiting 
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differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
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Were providers blinded to 
intervention or exposure 
status of participants? 

Murray et al., 
200748 
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Nietert et al., 
200949 
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Yes Yes No Yes No 

Odegard et al., 
200550 
NA 

Unclear or NR Unclear or NR No Yes No 

Okeke et al., 
200951 
NA 

Yes Yes No Yes Unclear or NR 

Park et al., 
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NA 

Unclear or NR Unclear or NR No No no 

Pearce et al., 
200853 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Yes Yes No Unclear or NR Unclear or NR 

Planas et al., 
200954 
NR 

Yes Unclear or NR No No No 

Powell et al., 
199555 
NA 

Unclear or NR Unclear or NR No Yes NA 

Powers et al., 
201156 
NA 

Unclear or NR Unclear or NR No No Unclear or NR 

Pyne et al., 
201157 
HIV Translating 
Initiatives for 
Depression Into 
Effective 
Solutions 
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Method of 
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Allocation of 
treatment adequately 
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Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
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Were providers blinded to 
intervention or exposure 
status of participants? 

Rich et al., 
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NA 

Yes Yes No No No 

Rickles et al., 
200559 
NA 

Unclear or NR Unclear or NR No No No 

Rodin et al., 
200960 
NA 

NA No Yes No NA 

Ross et al., 
200461 
NR 

Yes Unclear or NR No Yes No 

Rudd et al., 
200462 
NA 

Yes Unclear or NR No Yes No 

Rudd et al., 
200963 
NA 

Unclear or NR Unclear or NR No Yes Yes 

Ruskin et al., 
200464 
NA 

Yes Unclear or NR No Yes No 

Schaffer et al., 
200465 
NA 

Yes Unclear or NR No Yes Yes 

Schectman et 
al., 199466 
NA 

Unclear or NR Unclear or NR No Yes Yes 

Schneider et al., 
200867 
NA 

Yes Yes No Yes Yes 

Schnipper et al., 
200668 
NA 

Yes Yes No Yes No 

Shu et al., 
200969 
NA 

Unclear or NR Unclear or NR Unclear or NR Yes No 

Simon et al., 
200670 
NA 

Yes Yes No Yes No 
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Method of 
randomization 
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Allocation of 
treatment adequately 
concealed? 

Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
control for differences? 

Were providers blinded to 
intervention or exposure 
status of participants? 

Sledge et al., 
200671 
NA 

Yes Yes No Yes No 

Smith et al., 
200872 
NR 

Yes No No Yes No 

Solomon et al., 
199873 
NA 
 
Gourley et al., 
199874 
NA 

Yes No Unclear or NR No No 

Stacy et al., 
200975 
NA 

Unclear or NR Unclear or NR No No NA 

Stuart et al., 
200376 
NA 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR No 

Taylor et al., 
200377 
NA 

Unclear or NR Unclear or NR No Yes Unclear or NR 

Vivian et al., 
200278 
NA 

Unclear or NR Unclear or NR No No No 

Waalen et al., 
200979 
NA 

Yes Unclear or NR No Yes No 

Wakefield et al., 
200880 

Yes Yes No No Unclear or NR 

Wakefield et al., 
200981 
NA 

Yes Yes No No Unclear or NR 

Wakefield et al., 
201182 
NA 

Unclear or NR Yes No Yes No 

Weinberger et 
al., 200283 
NA 

Yes Unclear or NR No Yes No 
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Trial name  

Method of 
randomization 
adequate?  

Allocation of 
treatment adequately 
concealed? 

Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
control for differences? 

Were providers blinded to 
intervention or exposure 
status of participants? 

Weymiller et al., 
200784 
Statin Choice 
Randomized 
Trial 
 
Jones et al., 
200985 
Statin Choice 
Randomized 
Trial 

Yes Yes No Yes Yes 

Williams et al., 
200486 
IMPACT 
(Improving 
Mood–
Promoting 
Access to 
Collaborative 
Treatment) 

Yes Yes No Yes No 

Williams et al., 
201087 
NA 

Unclear or NR Yes No Yes No 

Wilson et al., 
201088 
Better 
Outcomes of 
Asthma 
Treatment 
(BOAT); note 
that there is 
online 
supplemental 
material for 
methods and 
timeline 

Yes Yes No Yes No 

Wolever et al., 
201089 
NA 

Unclear or NR Yes No Yes No 
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Author, Year 
Trial name  

Method of 
randomization 
adequate?  

Allocation of 
treatment adequately 
concealed? 

Did strategy for recruiting 
participants into study 
differ across study groups?  

Baseline characteristics 
similar between groups? 
If not, did analysis 
control for differences? 

Were providers blinded to 
intervention or exposure 
status of participants? 

Zeng et al., 
201090 
NA 

No Unclear or NR No No NA 

Zhang et al., 
201091 
NA 

NA No Yes Yes NA 
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Table E2. Risk of bias ratings, part 2 

Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Babamoto et al., 
20091 
NR 

No Unclear or NR Unclear or NR No Yes Unclear or NR 

Bender et al., 
20102 
NA 

Unclear or NR Yes Yes Unclear or NR No No 

Berg et al., 19973 
NA 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR No No 

Berger et al., 
20054 
NA 

No Unclear or NR No No No No 

Bogner et al., 
20085 
NA 

No Unclear or NR Unclear or NR Unclear or NR No No 

Bogner et al., 
20106 
NA 

Unclear or NR Unclear or NR Yes Unclear or NR No No 

Bosworth et al., 
20057 
V-STITCH 

No Unclear or NR Unclear or NR Unclear or NR Unclear or NR Unclear or NR 

Bosworth et al., 
20088 
TCYB 
 
Bosworth et al., 
20079 
TCYB Methods 
paper 

No Unclear or NR Unclear or NR No Unclear or NR Unclear or NR 

Brown et al., 
200810 

No Unclear or NR No Unclear or NR Unclear or NR Unclear or NR 

Capoccia et al., 
200411 
na 

No Unclear or NR Unclear or NR Unclear or NR No Unclear or NR 

Carter et al., 
200812 
NA 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR No No 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Carter et al., 
200913 
NA 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR No No 

Chernew et al., 
200814 
NA 

NA No Yes No Unclear or NR Unclear or NR 

Choudhry et al., 
201015 
NA 

No Unclear or NR No No No No 

Choudhry et al., 
201116 
MI FREEE 

No unclear or NR No No No NA 

Esposito et al., 
199517 
NA 

no no no no No Unclear or NR 

Fortney et al., 
200718 
TEAM 
(Telemedicine 
Enhanced 
Antidepressant 
Management) 

Unclear or NR Yes Unclear or NR Unclear or NR No Unclear or NR 

Friedman et al., 
199619 
NA 

No Yes Unclear or NR No No No 

Fulmer et al., 
199920 
NA 

No No No No No No 

Gould et al., 
201192 

No Unclear or NR No No Unclear or NR Unclear or NR 

Guthrie et al., 
200122 
First Myocardial 
Infarction (MI) Risk 
Reduction 
Program 

No Unclear or NR Yes No Yes Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Hoffman et al., 
200323 
NA 

No Unclear or NR Unclear or NR No No No 

Hunkeler, et al., 
200024 

Unclear or NR Unclear or NR No Unclear or NR No NA 

Hunt et al., 200825 
NA 

No Yes No No Yes Unclear or NR 

Janson et al., 
200326 
NA 

Yes Unclear or NR Unclear or NR Unclear or NR No NA 

Janson et al., 
201027 
NA 

Yes Yes Unclear or NR No No Unclear or NR 

Janson et al., 
200928 
NA 

Unclear or NR Yes Unclear or NR Unclear or NR No No 

Johnson et al., 
200629 
NR 

Unclear or NR Unclear or NR No Unclear or NR Yes Unclear or NR 

Johnson et al., 
200630 
NR 

Unclear or NR Unclear or NR No Unclear or NR Yes Unclear or NR 

Johnston et al., 
200031 
NA 

Unclear or NR Unclear or NR No Unclear or NR Unclear or NR Unclear or NR 

Katon et al., 
199532 
NA 

No Yes Unclear or NR Unclear or NR No No 

Katon et al., 
199633 
NA 

No Unclear or NR Unclear or NR No Unclear or NR Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Katon et al., 
199934 
NA 
 
Katon et al., 
200235 
NA 

Unclear or NR Yes Unclear or NR Unclear or NR Unclear or NR Unclear or NR 

Katon et al., 
200136  
NA 
 
Ludman et al., 
200337 
NA 
 
Van Korff et al., 
200338 
NA 

No Yes No Unclear or NR No Unclear or NR 

Katon et al., 
200439 
Pathways 

Unclear or NR Yes No Unclear or NR No Unclear or NR 

Laramee et al., 
200340 
NA 

No Unclear or NR Unclear or NR No Yes Unclear or NR 

Lee et al., 200641 
FAME 

No No Yes No No No 

Lin et al., 200642 
NA 

No Unclear or NR Yes No No No 

Maciejewski et al., 
201043 
NA 

NA NA Yes No Unclear or NR Unclear or NR 

Mann et al., 
201044 
The Statin Choice 

No Unclear or NR Unclear or NR Unclear or NR Unclear or NR Unclear or NR 

Martin et al., 
201145 
HARP 

No Unclear or NR Unclear or NR Unclear or NR Yes Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Montori et al., 
201146 
NA 

No Yes No No No NA 

Mundt et al., 
200147 
NA 

No NA Unclear or NR No Yes Unclear or NR 

Murray et al., 
200748 
NA 

Unclear or NR Unclear or NR Unclear or NR No No No 

Nietert et al., 
200949 
NA 

No Unclear or NR Yes Unclear or NR No No 

Odegard et al., 
200550 
NA 

No Unclear or NR Unclear or NR No Yes Unclear or NR 

Okeke et al., 
200951 
NA 

No Unclear or NR Unclear or NR Unclear or NR No No 

Park et al., 199652 
NA 

no no No No No Unclear or NR 

Pearce et al., 
200853 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Yes Unclear or NR Yes Unclear or NR No Unclear or NR 

Planas et al., 
200954 
NR 

No Unclear or NR No No Yes Unclear or NR 

Powell et al., 
199555 
NA 

Yes Unclear or NR No Unclear or NR No No 

Powers et al., 
201156 
NA 

No Unclear or NR Unclear or NR No No No 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Pyne et al., 201157 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

Unclear or NR Yes Unclear or NR Unclear or NR Yes Unclear or NR 

Rich et al., 199658 
NA 

No Yes No No No No 

Rickles et al., 
200559 
NA 

No No Unclear or NR Unclear or NR No Unclear or NR 

Rodin et al., 
200960 
NA 

No NA Unclear or NR No No No 

Ross et al., 200461 
NR 

No Unclear or NR Unclear or NR No Yes Unclear or NR 

Rudd et al., 200462 
NA 

Unclear or NR Yes Unclear or NR No No Unclear or NR 

Rudd et al., 200963 
NA 

No Unclear or NR No Unclear or NR No NA 

Ruskin et al., 
200464 
NA 

Unclear or NR Unclear or NR Unclear or NR Unclear or NR Yes Unclear or NR 

Schaffer et al., 
200465 
NA 

No Yes Unclear or NR Unclear or NR No No 

Schectman et al., 
199466 
NA 

No Unclear or NR No No Yes Unclear or NR 

Schneider et al., 
200867 
NA 

No Unclear or NR No No No No 

Schnipper et al., 
200668 
NA 

No Yes No No No No 

Shu et al., 200969 
NA 

No Unclear or NR No Unclear or NR Unclear or NR Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Simon et al., 
200670 
NA 

No Yes Unclear or NR Unclear or NR No Unclear or NR 

Sledge et al., 
200671 
NA 

No Unclear or NR No No No No 

Smith et al., 
200872 
NR 

No Yes Unclear or NR Yes No No 

Solomon et al., 
199873 
NA 
 
Gourley et al., 
199874 
NA 

No No Unclear or NR No Unclear or NR Unclear or NR 

Stacy et al., 
200975 
NA 

No Unclear or NR No No No No 

Stuart et al., 
200376 
NA 

No Unclear or NR No Unclear or NR Yes Unclear or NR 

Taylor et al., 
200377 
NA 

No Unclear or NR No No No No 

Vivian et al., 
200278 
NA 

No Unclear or NR Unclear or NR No No No 

Waalen et al., 
200979 
NA 

No Unclear or NR No No No Unclear or NR 

Wakefield et al., 
200880 

No Unclear or NR Unclear or NR Yes Yes Unclear or NR 

Wakefield et al., 
200981 
NA 

No Unclear or NR Unclear or NR Yes Yes Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Wakefield et al., 
201182 
NA 

No NA Unclear or NR Unclear or NR Yes Unclear or NR 

Weinberger et al., 
200283 
NA 

Unclear or NR Yes Unclear or NR No No NA 

Weymiller et al., 
200784 
Statin Choice 
Randomized Trial 
 
Jones et al., 
200985 
Statin Choice 
Randomized Trial 

Yes Yes No Unclear or NR No No 

Williams et al., 
200486 
IMPACT 
(Improving Mood–
Promoting Access 
to Collaborative 
Treatment) 
 

No Yes Unclear or NR Unclear or NR No Unclear or NR 

Williams et al., 
201087 
NA 

Unclear or NR Unclear or NR Unclear or NR No No Unclear or NR 

Wilson et al., 
201088 
Better Outcomes 
of Asthma 
Treatment 
(BOAT); note that 
there is online 
supplemental 
material for 
methods and 
timeline 

Unclear or NR Unclear or NR Unclear or NR No No Unclear or NR 
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Author, Year 
Trial name 

Participants 
blinded to 
intervention or 
exposure status? 

Outcome 
assessors blinded 
to intervention or 
exposure status 
of participants? 

Impact from any 
concurrent 
intervention or 
unintended 
exposure that might 
bias results ruled 
out? 

Did variation 
from study 
protocol 
compromise 
study 
conclusions? 

High rate of 
differential or 
overall 
attrition? 

Did attrition result in 
difference in group 
characteristics between 
baseline (or randomization) 
and follow-up? 

Wolever et al., 
201089 
NA 

No Yes No Unclear or NR No No 

Zeng et al., 201090 
NA 

No NA Unclear or NR No No No 

Zhang et al., 
201091 
NA 

No NA Unclear or NR No No No 
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Table E3. Risk of bias ratings, part 3 

Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Babamoto et al., 
20091 
NR 

Unclear or NR Yes No NA NA 

Bender et al., 
20102 
NA 

Yes Unclear or NR Yes NA Yes 

Berg et al., 19973 
NA 

Yes Unclear or NR Yes NA Yes 

Berger et al., 
20054 
NA 

No Yes No NA NA 

Bogner et al., 
20106 
NA 

Yes Yes Yes Yes Yes 

Bogner et al., 
20085 
NA 

NA Unclear or NR Yes Yes Yes 

Bosworth et al., 
20057 
V-STITCH 

Unclear or NR Yes Yes Yes NA 

Bosworth et al., 
20088 
TCYB 
 
Bosworth et al., 
20079 
TCYB Methods 
paper 

Unclear or NR Unclear or NR Yes Yes NA 

Brown et al., 
200810 

Yes No No NA NA 

Capoccia et al., 
200411 
NA 

Yes Yes No No Yes 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Carter et al., 
200812 
NA 

Yes Unclear or NR Yes NA Unclear or NR 

Carter et al., 
200913 
NA 

Yes Unclear or NR No Yes Yes 

Chernew et al., 
200814 
NA 

No Yes Yes Yes NA 

Choudhry et al., 
201015 
NA 

Yes Unclear or NR Yes Yes NA 

Choudhry et al., 
201116 
MI FREEE 

Yes Yes Yes NA Yes 

Esposito et al., 
199517 
NA 

No Yes Yes NA NA 

Fortney et al., 
200718 
TEAM 
(Telemedicine 
Enhanced 
Antidepressant 
Management) 

Yes Yes No No Yes 

Friedman et al., 
199619 
NA 

No Yes Yes NA Yes 

Fulmer et al., 
199920 
NA 

No Yes Yes NA Yes 

Gould et al., 
201192 

No Unclear or NR Yes NA NA 

Grant et al., 
200321 
NA 

No Yes No NA NA 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Guthrie et al., 
200122 
First Myocardial 
Infarction (MI) 
Risk Reduction 
Program 

No Unclear or NR No No NA 

Hoffman et al., 
200323 
NA 

Yes Yes Yes Yes NA 

Hunkeler, et al., 
200024 

No Unclear or NR Yes NA Yes 

Hunt et al., 
200825 
NA 

No Yes No Unclear or NR Yes 

Janson et al., 
200326 
NA 

Unclear or NR Yes Yes NA Yes 

Janson et al., 
200928 
NA 

Yes Yes Yes NA No 

Janson et al., 
201027 
NA 

Yes Yes Yes No No 

Johnson et al., 
200630 
NR 

Unclear or NR Yes No Unclear or NR NA 

Johnson et al., 
200629 
NR 

Unclear or NR Yes No No NA 

Johnston et al., 
200031 
NA 

No No Unclear or NR NA NA 

Katon et al., 
199633 
NA 

Unclear or NR Yes Yes Yes Yes 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Katon et al., 
200136 
NA 
 
Ludman et al., 
200337 
NA 
 
Van Korff et al., 
200338 
NA 

No Yes Yes Yes Yes 

Katon et al., 
200439 
Pathways 

Yes Yes No No Yes 

Katon et al., 
199532 
NA 

No Yes Yes Yes Yes 

Katon et al., 
199934 
NA 
 
Katon et al., 
200235 
NA 

Yes Yes Yes Unclear or NR Yes 

Laramee et al., 
200340 
NA 

Unclear or NR Yes No No NA 

Lee et al., 200641 
FAME 

Yes Yes Unclear or NR No Yes 

Lin et al., 200642 
NA 

Unclear or NR Yes Yes NA Unclear or NR 

Maciejewski et 
al., 201043 
NA 

Unclear or NR Yes Yes NA NA 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Mann et al., 
201044 
The Statin 
Choice 

Unclear or NR Unclear or NR No Unclear or NR Yes 

Martin et al., 
201145 
HARP 

No Unclear or NR Yes No NA 

Montori et al., 
201146 
NA 

Yes Yes Yes No NA 

Mundt et al., 
200147 
NA 

No Yes Yes NA Yes 

Murray et al., 
200748 
NA 

Yes Yes Yes NA Yes 

Nietert et al., 
200949 
NA 

Yes Yes Unclear or NR NA NA 

Odegard et al., 
200550 
NA 

Yes Yes No Unclear or NR Yes 

Okeke et al., 
200951 
NA 

Yes Yes Yes No Yes 

Park et al., 
199652 
NA 

 Unclear or NR Yes Yes NA Yes 

Pearce et al., 
200853 
Cardiovascular 
Risk Education 
and Social 
Support 
(CaRESS) Trial 

Unclear or NR Yes No Unclear or NR Yes 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Planas et al., 
200954 
NR 

Yes Yes Yes NA Yes 

Powell et al., 
199555 
NA 

Yes Unclear or NR Yes Yes NA 

Powers et al., 
201156 
NA 

Yes Yes No NA NA 

Pyne et al., 
201157 
HIV Translating 
Initiatives for 
Depression Into 
Effective 
Solutions 
(HITIDES) 

Yes Yes No Yes Yes 

Rich et al., 
199658 
NA 

Yes No Yes No Unclear or NR 

Rickles et al., 
200559 
NA 

Yes Yes Yes NA Yes 

Rodin et al., 
200960 
NA 

Yes Yes Yes No NA 

Ross et al., 
200461 
NR 

Unclear or NR Yes No Yes Unclear or NR 

Rudd et al., 
200462 
NA 

Unclear or NR Yes Yes Yes Yes 

Rudd et al., 
200963 
NA 

Unclear or NR Unclear or NR No NA NA 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Ruskin et al., 
200464 
NA 

No Yes Yes No NA 

Schaffer et al., 
200465 
NA 

Unclear or NR No Yes NA Yes 

Schectman et al., 
199466 
NA 

No Unclear or NR Yes NA NA 

Schneider et al., 
200867 
NA 

No Unclear or NR Yes NA Yes 

Schnipper et al., 
200668 
NA 

No yes Yes No NA 

Shu et al., 200969 
NA 

Yes Unclear or NR No NA NA 

Simon et al., 
200670 
NA 

Yes Yes Yes Unclear or NR Yes 

Sledge et al., 
200671 
NA 

No Yes No NA NA 

Smith et al., 
200872 
NR 

Yes Yes Yes Yes NA 

Solomon et al., 
199873 
NA 
 
Gourley et al., 
199874 
NA 

Unclear or NR Yes Yes No Unclear or NR 

Stacy et al., 
200975 
NA 

No No Yes Yes NA 
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Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Stuart et al., 
200376 
NA 

Unclear or NR Unclear or NR No No NA 

Taylor et al., 
200377 
NA 

No yes No No NA 

Vivian et al., 
200278 
NA 

No Yes No No NA 

Waalen et al., 
200979 
NA 

Yes Unclear or NR Yes No NA 

Wakefield et al., 
200880 
NA 

Unclear or NR Yes No Unclear or NR NA 

Wakefield et al., 
200981 
NA 

Unclear or NR Yes No Unclear or NR NA 

Wakefield et al., 
201182 
NA 

Yes Yes No Unclear or NR NA 

Weinberger et al., 
200283 
NA 

Yes Yes No NA Yes 

Weymiller et al., 
200784 
Statin Choice 
Randomized Trial 
 
Jones et al., 
200985 
Statin Choice 
Randomized Trial 

Yes Unclear or NR No NA NA 



 

E-27 

Author, Year 
Trial name 

Analysis 
conducted on 
an intention-to-
treat (ITT) 
basis? 

Inclusion/exclusion 
criteria measured 
using valid and 
reliable measures, 
implemented 
consistently across all 
study participants? 

Medication adherence outcomes 
assessed using valid and reliable 
measures, implemented 
consistently across all study 
participants? When adherence 
requires skills (e.g., eye drop use), 
does the intervention measure or 
account for varied skill levels? 

Do authors justify 
medication 
adherence 
thresholds?  

Are health outcomes 
assessed using valid and 
reliable measures, 
implemented consistently 
across all study 
participants? 

Williams et al., 
200486 
IMPACT 
(Improving 
Mood–Promoting 
Access to 
Collaborative 
Treatment) 

Yes Yes No No Yes 

Williams et al., 
201087 
NA 

Yes Yes Yes NA Yes 

Wilson et al., 
201088 
Better Outcomes 
of Asthma 
Treatment 
(BOAT); note that 
there is online 
supplemental 
material for 
methods and 
timeline 

No Yes Yes NA Yes 

Wolever et al., 
201089 
NA 

No Yes No Unclear or NR Yes 

Zeng et al., 
201090 
NA 

Yes Yes Yes Yes NA 

Zhang et al., 
201091 
NA 

Yes Yes Yes Yes NA 

 
 
  



 

E-28 

Table E4. Risk of bias ratings, part 4 

Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Babamoto et al., 
20091 
NR 

NA No NA High Higher rates of attrition in standard care (50%) and 
case management(43%) groups compared to 
CHW group (28%); could be the reason why 
adherence worsened in standard care and case 
management groups; differences in groups at 
baseline, no blinding, single-question self-report 
adherence measure 

Bender et al., 20102 
NA 

Yes Yes NA Medium Few baseline characteristics measured so difficult 
to evaluate the success of randomization; 
Recruitment occurred through ads in newspapers: 
the self-selection may have resultant in 
disproportionately large gains 

Berg et al., 19973 
NA 

Yes Yes NA Medium Method NR or inadequately reported 

Berger et al., 20054 
NA 

Unclear or NR yes   Medium The danger of social desirability bias may be high 
due to self-report persistence measure. It is also 
unclear whether the outcome assessors were 
blinded to the random status of the patients. 

Bogner et al., 20106 
NA 

Unclear or NR Yes NA Low The study uses ITT analysis and clearly describes 
potential outcomes, their measures, and rationale 
for using these measures. The main concern is 
that several key procedures are not clearly 
described or reported, such as how randomization 
was conducted and whether outcome assessors 
were properly blinded to participants' treatment 
assignments. On the other hand, blinding 
participants or providers in this study was probably 
not feasible because of the nature of the 
intervention and its clear distinction from the usual 
care treatment. This study has a low risk of bias 
because the strengths of the study design, such as 
the 0% attrition rate and use of the MEMS 
adherence measure, seem to outweigh the 
uncertainties.  
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Bogner et al., 20085 
NA 

NA Yes NA Medium No information on randomization and allocation 
concealment; unclear whether outcome assessors 
were blinded 

Bosworth et al., 
20057 
V-STITCH 

NA Yes NA Medium Unclear if outcome assessors blinded; baseline 
adherence not stratified by intervention vs. control 
group; self-report adherence measures 

Bosworth et al., 
20088 
TCYB 
 
Bosworth et al., 
20079 
TCYB Methods 
paper 

NA Yes NA Medium This study only reports preliminary 6 month results; 
details of study that would help with quality 
assessment were not been reported (i.e., 
randomization, blinding, etc.) 

Brown et al., 200810 NA No N/A High randomization, intervention, and I/E criteira varied 
by site (e.g., one site randomized w/n disease 
severity strata); med adherence measure not pre-
defined 

Capoccia et al., 
200411 
NA 

NA Yes NA Medium Risk of bias: medium: the clinical pharmacist not 
only did the intervention but was involved in 
screening patients for eligibility, and measure of 
adherence is self-reported; unclear to what extent 
the intervention is standardized and whether 
protocol was maintained; possible Hawthorne 
effect 

Carter et al., 200812 
NA 

Unclear or NR Yes NA High This study received a high risk of bias rating 
because the investigators suggest their attempts to 
keep physicians and enrolled patients blinded did 
not work. Physicians were able to refer patients to 
the study, which introduces risk of nondifferential 
selection bias. It also was not clear if the 
investigators used allocation concealment. Still, 
there were several strengths, including ITT 
analysis, good randomization, blinding of outcome 
assessors, low attrition, and use of a good 
adherence measure. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Carter et al., 200913 
NA 

Unclear or NR Yes NA Medium Medication adherence was measured with a self-
report questionnaire, which may introduce 
information bias. It is unclear whether allocation 
concealment was used or whether blinding was 
used at all. 

Chernew et al., 
200814 
NA 

NA Yes Partial (some variables 
were taken in to 
account) 

Medium There were differences between the intervention 
and comparison group. The investigators did little 
to control for these differences. The possibility of 
unmeasured differences also cannot be ruled out. 
In addition, the sample varied over time and this is 
not described in sufficient detail to permit an 
assessment of potential impact on findings. 

Choudhry et al., 
201015 
NA 

NA Yes Partial (some variables 
were taken in to 
account) 

Medium The investigators were unable to account for other 
interventions/exposures that could have affected 
the results. They also did not provide a rationale 
for how they set their medication adherence 
threshold of 80%, so this could lead to 
measurement bias. A lot of important information 
needed for quality assessment was not reported, 
such as attrition and whether ITT analysis was 
used. 

Choudhry et al., 
201116 
MI FREEE 

Yes Yes   Low   

Esposito et al., 
199517 
NA 

NA yes   high Very small sample and study arms differ in several 
characteristics. There were no statistical analyses 
of results. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Fortney et al., 200718 
TEAM (Telemedicine 
Enhanced 
Antidepressant 
Management) 

NA Yes NA High Medium / high - patient characteristics are similar; 
no information on characteristics of the clinics 
except that 5 clinics had on-site mental health 
providers (i.e. social workers); unclear how 
resources and intensity of interactions with 
healthcare personnel aside from PCPs affected 
results; telemedicine appears to have been used at 
low rate (specific rate not reported); also study only 
conducted in clinics that had telemedicine 
equipment-- possible that these clinics are not 
generalizable to other clinics. Increased risk of bias 
from self-reporting of adherence info. Finally, p-
values not reported with unadjusted estimates; 
they are provided with adjusted estimates, but 
unclear what covariates were included in the 
model. Also, not sure that this is truly an ITT 
analysis b/c adherence analysis only included 
subsample of patients with an active 
antidepressant prescription, and not reporting 
antidepressant discontinuation as a result of PCP 
instruction. 
 
col S: cut-off determined not by clinical evidence; 
authors cite comparability to other studies as 
rationale for cutoff 

Friedman et al., 
199619 
NA 

NA Yes NA Medium Both groups started out with a very high adherence 
rate; only data from those who completed study 
were used for analyses; article did not report the 
average number of calls made by the intervention 
group. 

Fulmer et al., 199920 
NA 

NA yes   Medium SF-36 and MLHF may have been affected by 
social desirability bias in the intervention groups 
more than the control as the article implies that the 
daily reminders were administered by the same RA 
who collected follow-up data 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Grant et al., 200321 
NA 

NA Yes NA Medium Use of self-report by the interventionist as 
adherence measure and other lack of blinding and 
high attrition before intervention administers make 
risk greater than LOW but not high b/c 
randomization appears to have been done well and 
most attrition occurred same in both arms and was 
before intervention 

Gould et al., 201192 NA Yes N/A High Baseline characteristics not reported at all; 
differential attrition apparent- much lower drop-out 
rate in usual care groups than both intervention 
groups; method of randomization could be 
subverted easily and concealment broken easily; 
non-ITT analysis. 

Guthrie et al., 200122 
First Myocardial 
Infarction (MI) Risk 
Reduction Program 

NA Yes NA Medium Very high attrition; medication adherence measure 
is not a validated measure; many quality measures 
unclear/NR 

Hoffman et al., 
200323 
NA 

NA Yes NA Low Comments: Zip codes of physicians were 
randomized, and then alternatingly assigned to 
each arm; No reporting of attrition but ITT analysis 
conducted. 

Hunkeler, et al., 
200024 

Yes Yes NA High Authors changed randomization scheme midway 
through the project to include a third active 
intervention group; results combined both active 
intervention groups and compared against usual 
care. It is unclear whether the absence of 
difference between usual care and active 
intervention can be explained by effects in opposite 
directions for the two embedded interventions arms 
within the active comparator.  
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Hunt et al., 200825 
NA 

NA Yes NA Medium There was high attrition in both groups, no ITT 
analysis, adherence thresholds not described (e.g. 
what is "high adherence"?) however randomization 
methods were good, and the study showed no 
difference between groups therefore this study was 
given a medium risk of bias instead of a high risk of 
bias. 

Janson et al., 200326 
NA 

NA Yes NA Medium Methods NR in detail; adherence was measured 
primarily through diary but also collected with 
medication monitors; in case of discrepancy 
between diary and monitor, used monitor data; 
unclear why didn't exclusively use monitor data 
and extent to which monitor and self-report were 
different 

Janson et al., 200928 
NA 

NA Yes NA Low Only difference is in peak flow and Latino 
ethnicity—but essentially groups were similar; 
baseline characteristics of intervention and control 
clinicians not reported. Note that results reported in 
the abstract somewhat misleading in that they 
don't focus on comparison of intervention and 
control arms across follow-up period despite the 
fact that the goal of the intervention was to 
increase long-term adherence. 

Janson et al., 201027 
NA 

NA Yes NA High Patients were blinded to treatment group by 
providers were not; no info. Given describing 
provider characteristics or info about their 
inclusion. Clinic does NOT use electronic medical 
records; clinicians are the unit of randomization 
(and their panel of patients considered in either G1 
or G2), but patients are often seen by different 
clinicians for follow-up visits 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Johnson et al., 
200630 
NR 

NA Yes NA Medium Attrition is very high and doesn't appear this was 
an ITT analysis, study does not stratify n analyzed 
by intervention vs. control group; whether there are 
differences in baseline characteristics is also 
unclear, so much is unknown about quality metrics, 
difficult to assess if medium vs. high risk of bias 

Johnson et al., 
200629 
NR 

NA Yes NA Medium Difficult to tell since many elements not reported 

Johnston et al., 
200031 
NA 

Unclear or NR Yes NA High Multiple potential sources of bias, unclear how 
randomized, non-blinded, outcome measure for 
adherence unclear. 

Katon et al., 199633 
NA 

NA Yes NA Medium Unclear how many patients from each group were 
analyzed for some of the health outcomes. The 
adherence outcomes, 50% or more reduction in 
depressive symptoms, and patient satisfaction 
were done by ITT analysis; other outcomes used 
141 patients who completed 2 follow up, but the 
study does not report information about how many 
in each group were included in these analyses.  

Katon et al., 200136 
NA 
 
Ludman et al., 
200337 
NA 
 
Van Korff et al., 
200338 
NA 

NA Yes NA Medium Allocation concealment unclear; although rate of 
attrition for medication adherence outcome is low 
overall (differential rate unspecified), differential 
rates of attrition between arms for health outcomes 
of 6.2% in the intervention arm and 12.5% in the 
control arm 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Katon et al., 200439 
Pathways 

NA Yes NA High Intervention based on IMPACT intervention (which 
is referenced) but nature of contact between 
nurses and patients not well described. Approx 
20% of participants from each group dropped out; 
unclear if characteristics of participants who 
dropped out differed by group. The intervention 
itself includes prescriptions for AD, but only for 
some patients, so the outcome of adherence is 
endogenous to the intervention. In this context, it is 
impossible to attribute the change in refills to 
improvement in adherence; the change could just 
be the result of initiation of the new drug 
prescribed. The measure does not take into 
account number of prescriptions or number of 
medications.  

Katon et al., 199532 
NA 

NA Yes NA Medium Results for medication adherence are not 
presented for the entire sample; they are 
presented for major and minor depression, the 
strata within which the strata were randomized. 
The strata, however, were constructed based on 
SCL depression scores, but the analysis was 
presented based on IDS scores that became 
available after randomization. The difference 
between randomization groups and analysis 
groups is unclear. 

Katon et al., 199934 
NA 
 
Katon et al., 200235 
NA 

NA Yes NA Medium 70% of participants completed all follow-up 
assessments; ITT analysis conducted but only the 
82% who were enrolled in HMO for at least 3 of 5 
6-month periods and were included in adherence & 
cost analyses; Adequate dosage guidelines 
justified, but thresholds for medication adherence 
not supported 

Laramee et al., 
200340 
NA 

NA Yes NA High Attrition is extremely high and uncertain how many 
participants were analyzed for med adherence 
outcomes; given problems with randomization, 
would consider high. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Lee et al., 200641 
FAME 

NA Yes NA Medium Different measurement method and frequency 
between intervention and control group for 14 
month outcomes, no blinding 

Lin et al., 200642 
NA 

Unclear or NR Yes NA Medium The adherence measure in this study, 
computerized pharmacy refill records, was 
vulnerable to bias. It only measured medication 
refills, not actual usage by participants. As a result, 
it may have overestimated or even underestimate 
adherence rates. Data for diabetes self-
management behaviors may have been affected 
by information bias, since they were based on self-
report. 

Maciejewski et al., 
201043 
NA 

NA Yes Partial (some variables 
were taken in to 
account) 

Medium Several important factors not considered in 
analysis controlling for covariates, including 
ethnicity/race and income. The study used several 
measures to reduce the risk of bias due to 
confounding, in particular propensity score 
matching.  

Mann et al., 201044 
The Statin Choice 

NA Yes NA Medium The combination of risk of bias for the outcome 
measure by arm and lack of any reporting of 
attrition or ITT analysis - CW: There is not enough 
information to determine the answers for many of 
the quality questions, so in the absence of 
information to say for sure, this would probably 
have a medium risk and not a high risk of bias. 

Martin et al., 201145 
HARP 

NA Yes N/A High very high attrition without reports on n analyzed 
from each group; non-ITT analysis 

Montori et al., 201146 
NA 

NA Yes   Low   
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Mundt et al., 200147 
NA 

NA Yes NA High There was a high attrition rate in both groups 
(73.8% of intervention group completed all three 
follow up calls, and 66.9% of control group 
completed all three calls); the medication 
compliance analysis excluded 75 out of 246 (30%) 
patients (33 intervention and 42 control patients), 
the text explains that patients were excluded 
because they had prescription refill records in 
excess of 15 days (25), no prescription records (3), 
or a single prescription fill (26). These post-hoc 
exclusions (for reasons of the adequacy of 
prescription fill data) could result in unaccounted-
for differences between the originally randomized 
arms. No sensitivity analysis was reported to 
indicate how the excluded group compared to the 
subgroup retained in the analysis.  

Murray et al., 200748 
NA 

Yes Yes NA Low NA 

Nietert et al., 200949 
NA 

NA No NA Medium The randomization method was effective, and the 
sample size seemed adequate. On the other hand, 
2 of the 9 study locations had no refill data for the 
first 5 months of the study, and gender information 
was missing for the study sample. Also, race, 
education, and income data were all based on 
population-level data in each patient's zip code of 
residence, rather than each individual's 
information. Assuming that this group-level data 
also applies to the sample size leaves room for 
bias. Finally, it was unclear whether the adherence 
measure in this study, time-to-refill, is valid and 
reliable.  

Odegard et al., 
200550 
NA 

NA Yes NA High Not randomized by clinic, patient level 
randomization not described, high attrition in 
control group (20%) (Intervention group was 10 %); 
Not just greater attrition in control group, but many 
fewer were randomized to control group. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Okeke et al., 200951 
NA 

Unclear or NR Yes   Medium It is unclear whether treatment arm was concealed 
from medical provider or from study staff assessing 
outcomes. 

Park et al., 199652 
NA 

yes yes   high The pharmacists delivering the intervention were 
responsible for recruiting, consenting, randomizing, 
intervening, and collecting data on all patients. 
Providers were not blinded. Sample size was small 
and far more control patients than study patients 
had controlled BP. 

Pearce et al., 200853 
Cardiovascular Risk 
Education and Social 
Support (CaRESS) 
Trial 

Unclear or NR Yes NA Medium There is a medium risk of bias for several reasons. 
There is potential information bias because 
medication adherence was measured using a self-
report questionnaire instead of an objective 
measure like MEMS. Confounding by health 
insurance status is unlikely but possible, since 
there were significant between-group differences in 
this variable at baseline. Also, the power of the 
study to avoid type II errors was limited because of 
insufficient recruiting. 

Planas et al., 200954 
NR 

NA Yes NA High Small sample size (40 for adherence outcomes), 
high attrition; number of medications at baseline 
not accounted for; baseline characteristics appear 
to differ for ethnicity and BMI 

Powell et al., 199555 
NA 

NA Yes NA Medium The investigators did not take baseline disease co-
morbidities into account (potential confounder), 
and their method of deducing their subjects' 
disease states based on the drug prescribed 
seems prone to bias, as well. For example, what if 
a large group of patients received their medications 
for off-label usage? Too little information is 
provided about blinding and allocation 
concealment, so it wasn't possible to rate the study 
on these traits. 

Powers et al., 201156 
NA 

NA Yes N/A Medium blinding and randomization methods unclear; using 
self-reported measure for adherence 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Pyne et al., 201157 
HIV Translating 
Initiatives for 
Depression Into 
Effective Solutions 
(HITIDES) 

NA Yes NA Medium Low rates of attrition for the overall intervention 
study, but low response rates for measuring 
outcomes. Risk of Hawthorne effect; validity of 
outcome assessment unlikely to vary by study 
group 

Rich et al., 199658 
NA 

NA Yes NA Medium A few significant/borderline differences between 
groups: 
1) age (older in treatment group) p=0.029 
2) heart rate (higher in treatment) p=0.004 
3) serum cholesterol (higher in treatment) p = 
0.052 
Analysis did not control for differences 

Rickles et al., 200559 
NA 

NA Yes NA Medium Col H: baseline characteristics similar except for 
intervention group had more people with past 
history of psychiatric meds; not adjusted for in the 
analysis  
col p: main analysis is not intent to treat; however, 
noted that with ITT analysis, no sign. difference 
across study arms on adherence measures at 6 
mos. 
Risk of bias: Medium -- no blinding in the study; 
numbers were small and ITT analysis showed no 
effect; also authors chose to use 1-sided statistical 
tests; if used 2-sided test, unclear if non-ITT results 
would still be statistically significant; unclear if the 
much higher proportion of previous psychiatric 
meds in the intervention arm resulted in a group 
that was more resistant to the intervention, which 
may explain the lack of effect of the intervention 

Rodin et al., 200960 
NA 

NA Unclear or NR No (Not accounted for 
or not identified) 

High The investigators did not control for any potential 
confounding variables in their analyses. This, 
compounded by the differences at baseline 
between the intervention and control groups, 
resulted in the high risk of bias rating. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Ross et al., 200461 
NR 

NA Yes NA Medium Providers did not know which patients enrolled in 
study unless they received communication from 
patient using SPPARO so no protocol to keep 
providers blinded; difference in 12-month attrition 
between groups ~10%; small n 

Rudd et al., 200462 
NA 

NA Yes NA Medium Randomization method unclear, baseline 
adherence not reported, unclear if ITT analysis 

Rudd et al., 200963 
NA 

Unclear or NR Yes   Low Adherence was measured only through self-report. 

Ruskin et al., 200464 
NA 

NA Yes NA High Possible detection bias from failure to validate 
adherence threshold & reduced power to detect 
statistical differences in adherence due to overall 
attrition. Possible risk of contamination because 
same providers delivered treatment in both 
intervention groups (although treatment goals were 
identical between groups). Also, authors raise 
concern that adjustment for medical comorbidities 
was insufficient. The study had 12 post-
randomization exclusions from 131 randomized, an 
additional 46 patients dropped out of the 
adherence analysis, leaving 56% of the original 
randomized sample. The adherence analysis is not 
based on intention-to-treat. The 70% cutoff for the 
dichotomous outcome of adherence is not 
supported by evidence. There was a possible 
Hawthorne effect. 

Schaffer et al., 
200465 
NA 

NA No NA Medium Inclusion and exclusion criteria not described; 
small sample size likely limited ability to test 
differences across groups 

Schectman et al., 
199466 
NA 

NA Yes NA Medium No reports on method of randomization; very high 
attrition >20% in niacin >30% in BAS and non-ITT 
analysis done (only subjects maintained on drug 
for 2 months analyzed- see Table 3); follow-up 
time to outcomes extremely short- only 2 months 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Schneider et al., 
200867 
NA 

Unclear or NR Yes   Low   

Schnipper et al., 
200668 
NA 

Unclear or NR yes   Low   

Shu et al., 200969 
NA 

Unclear or NR Yes   High This study was a post-hoc analysis of an RCT with 
different outcomes from adherence. Additional 
details on study quality may be reported in another 
article: Solomon DH, Polinski JM, Stedman M, et 
al. Improving care of patients at-risk for 
osteoporosis: a randomized controlled trial. JGIM 
2007; 22(3):362-367. 

Simon et al., 200670 
NA 

NA Yes NA Medium Risk of bias: Medium: assessed success of 
baseline randomization using few characteristics; 
characteristics of psychiatrists unknown; The 
adherence measure is weak b/c prescription refills 
could be missing for 1/2 of study time (3 months) 
and person could still be considered perfectly 
adherent if adherent for another 3 months 
 
Other comments:  
col H: few baseline characteristics recorded; usual 
care group was sign. older than intervention 
groups: the adherence measure is filled 
prescriptions for at least 90 days of continuous 
antidepressant treatment at a minimally adequate 
dose - specific doses for specific meds - doses 
appear to be derived clinically but not referenced 
as mentioned above, could be nonadherent for half 
of follow-up time but still considered adherent. 

Sledge et al., 200671 
NA 

Unclear or NR No   Medium Adherence was not a main aim of the study and 
was not reported in the results. 

Smith et al., 200872 
NR 

NA Yes NA Medium One site was randomized by patient instead of 
practice; contamination could have underestimated 
effect of intervention 



 

E-42 

Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Solomon et al., 
199873 
NA 
 
Gourley et al., 
199874 
NA 

NA Unclear or NR NA Medium Difficult to fully assess quality given many items 
unknown; attrition unclear so can't tell if ITT 
analysis done, lack of masking of participants and 
outcome assessors, etc.  

Stacy et al., 200975 
NA 

NA Yes NA Medium Non-ITT analysis, not sure if randomization was 
adequate; certain exclusions made after 
randomization occurred creating a population that 
is already fairly adherent and motivated to take 
their statins 

Stuart et al., 200376 
NA 

NA No NA High Methods, data, results inadequately reported. High 
attrition rates (50%) in at least one arm, other 
attrition rates NR, no results reported in text, 
unclear if results addressed high attrition rate. 

Taylor et al., 200377 
NA 

NA yes   Medium There are many aspects of the randomization and 
data collection procedures that are not reported, 
and the compliance outcome was assessed by 
self-report. 

Vivian et al., 200278 
NA 

NA Yes NA Medium Compliance measured monthly in intervention 
group; only measured at baseline and at 6 months 
for control group; small n 

Waalen et al., 200979 
NA 

Unclear or NR Yes   Medium It is unclear whether treatment arm was concealed 
from study staff assessing outcomes. The authors 
also report an independent HMO-wide program to 
improve osteoporosis treatment which would have 
impacted only the control arm. 

Wakefield et al., 
200880 
NA 

Unclear or NR Yes NA High High differential attrition at 180 days in 
videotelephone group, baseline differences 
between control and intervention groups in 
changes to medications at discharge and 
understanding regimen; approximately 2.6 video 
calls (out of 14) were transitioned to telephone 
calls due to technical errors; single question, non-
validated assessment of adherence. 



 

E-43 

Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Wakefield et al., 
200981 
NA 

Unclear or NR Yes NA High High differential attrition at 180 days in 
videotelephone group, baseline differences 
between control and intervention groups in 
changes to medications at discharge and 
understanding regimen; approximately 2.6 video 
calls (out of 14) were transitioned to telephone 
calls due to technical errors; single question, non-
validated assessment of adherence. 

Wakefield et al., 
201182 
NA 

NA Yes N/A Medium measure of medication adherence is weak and 
data not reported 

Weinberger et al., 
200283 
NA 

NA Yes NA Low Information on allocation concealment and blinding 
concealment not reported; study used only self-
report measures of adherence 

Weymiller et al., 
200784 
Statin Choice 
Randomized Trial 
 
Jones et al., 200985 
Statin Choice 
Randomized Trial 

Unclear or NR Yes NA Medium In the Weymiller and Jones articles, the 
investigators did a commendable job of protecting 
the internal validity of their study data by 
computerizing randomization and provider 
allocation, blinding participants and outcome 
assessor to group assignments, and ITT analysis. 
Unfortunately, baseline adherence rates were not 
calculated, and the only measure of adherence 
was a single self-report "Yes/No" item, which could 
introduce information bias. 

Williams et al., 
200486 
IMPACT (Improving 
Mood–Promoting 
Access to 
Collaborative 
Treatment) 

NA Yes NA High Ceiling effect on baseline adherence measure 
makes it impossible to assess whether lack of 
difference at follow-up is an artifact of 
measurement of adherence. 
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Author, Year 
Trial name 

Harms assessed 
using valid and 
reliable measures, 
implemented 
consistently across 
all study 
participants? 

Potential 
outcomes pre-
specified by 
researchers? Are 
all pre-specified 
outcomes 
reported? 

[For observational 
studies only] 
Important 
confounding and 
modifying variables 
taken into account in 
the design and/or 
analysis? 

Risk of 
bias Comments  

Williams et al., 
201087 
NA 

NA Yes NA Low Col J: providers were the target of the intervention 
- they were not blinded; unclear if patients were 
blinded. Physicians were given access to data, but 
most physicians did not use the data. Like an 
effectiveness trial to see whether intervention 
would be taken up by physicians. 

Wilson et al., 201088 
Better Outcomes of 
Asthma Treatment 
(BOAT); note that 
there is online 
supplemental 
material for methods 
and timeline 

Yes Yes NA Medium No ITT analysis; included participants with 
complete data for the entire year of analysis; 
Computer-based adaptive randomization algorithm 
used to ensure concealment and better-than-
chance balance among the three groups for 
baseline characteristics; inclusion criteria 
somewhat vaguely described 

Wolever et al., 
201089 
NA 

NA Yes NA Medium   

Zeng et al., 201090 
NA 

NA Unclear or NR Partial (some variables 
were taken in to 
account) 

High Analyses used different numbers of control group 
patients (e.g. PDC included 710 total (71 cases, 
639 controls). The intervention group was limited to 
patients at one clinic. Not clear why that clinic was 
selected. 

Zhang et al., 201091 
NA 

NA Unclear or NR Yes Medium Comparison group differed from intervention 
groups. Propensity scores may not adequately 
adjust for all potential confounders. 
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Appendix F. Adherence and Clinical Outcome Scales 
Commonly Used in Medication Adherence Studies 

General Health Measures 
Abbreviated 
Name Complete Name of Measure or Instrument  

Range or mean of  
Scores 

Improvement  
Denoted by 

ACT Asthma Control Test 0-25. Increase 
ACQ Asthma Control Questionnaire Total score is mean 

of scores for all 7 
items. 

Decrease 

AQLQ Asthma Quality of Life Questionnaire 0-4. A score change 
of 0.5 points is 
considered to be 
clinically important. 

Increase 

ATAQ Asthma Therapy Assessment Questionnaire 0-4 
 

Decrease 

CES-D Center for Epidemiologic Studies – Depression Scale 0-60 Decrease 
DSM-III/IV Diagnostic and Symptom Manual III/IV N/A N/A 
N/A Hypertension/Lipid Form 5.1 (developed by The Health 

Outcomes Institute) 
  

IDS Inventory of Depressive Symptomatology  0-84 Decrease 
MLHF Minnesota Living with Heart Failure NR Increase 
SCL-20 Symptom Checklist with 20 items NR Decrease 

SF-36 Medical Outcomes Study Short Form 36 Health Survey 0-100 Increase 

N/A Sheehan Disability Scale 0-10 Decrease 

Medication Adherence Measures 
Abbreviated 
Name Complete Name of Measure or Instrument  

Range or mean of  
Scores 

Improvement  
Denoted by 

HEDIS Healthcare Effectiveness Data and Information Set 
guidelines for measuring adherence based on pharmacy 
refill data 

N/A N/A 

MPR Medication possession ratio (i.e, number of eligible days in 
the yearly quarter the person was in possession of the 
medication divided by the number of days in the quarter) 

0-1.0 Increase 

MEMS Medication event monitoring systems N/A Increase 
N/A Morisky 8-item adherence scale 0-8 Decrease 
N/A Proportion of days covered (i.e., estimated number of days 

of medication available to each patient) 
Continuous Increase 

N/A Time-to-refill Measured in days Decrease 
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Appendix G. Patient, Provider, and Policy 
Interventions: Summary Evidence Tables 

Table G1. Diabetes: biomarker hemoglobin A1C (HbA1C)  

Abbreviations: CI = confidence interval; G = group; HbA1c = hemoglobin A1C; N = number; NR = not reported; SD = standard 
deviation. 

Table G2. Hyperlipidemia: biomarkers 

Abbreviations: G = group; LDL-C = Low-density lipoprotein cholesterol; SD = standard deviation. 

  

Author, Year 
N in Each Group Outcome Results 
Bogner et al., 20101 
G1: 29 
G2: 29 
 

Biomarkers: HbA1c Baseline (%) 
G1: Mean (SD): 7.3 (2.3) 
G2: Mean (SD): 7.3 (2.0) 
95% CI, NR 
p=0.70 
Endpoint (%) 
G1: Mean (SD): 6.7 (2.3) 
G2: Mean (SD): 7.9 (2.6) 
95% CI, NR 
p=0.019 

Author, Year 
N in Each Group Outcome Results 
Lee et al., 20062 
G1: 64 
G2: 57 

 
Among patients with drug-
treated hyperlipidemia: LDL-C 
at 14 months 

 
G1: 87.5 mean (SD 24.2) 
G2: 88.4 mean (SD 21.0) 
p=0.84 

G1: 64 
G2: 57 

Among patients with drug-
treated hyperlipidemia: 
difference between LDL-C at 2 
months and 14 months 

G1: -2.8 (95% CI, -8.1 to 2.5) 
G2: -5.8 (95% CI, -11.0 to 0.6) 
p=0.85 

G1: 73 
G2: 62 

Among patients with drug-
treated hypertension: systolic 
blood pressure at 14 months 

G1: 124.4 mm Hg (SD 14.0) 
G2: 133.3 mm Hg (SD 21.5) 
p=0.005 

G1: 73 
G2: 62 
 

Among patients with drug-
treated hypertension: 
difference between systolic 
blood pressure measures at 2 
months and 14 months 

G1: -6.9 mm Hg (95% CI, -10.7 to -3.1) 
G2: -1.0 mm Hg (95% CI, -5.9 to 3.9) 
p=0.04 

G1: 73 
G2: 62 
 

Among patients with drug-
treated hypertension: diastolic 
blood pressure at 14 months 

G1: 67.5 mm Hg (SD 9.9) 
G2: 68.6 mm Hg (SD 10.5) 
p=0.54 

G1: 73 
G2: 62 
 

Among patients with drug-
treated hypertension: 
difference between diastolic 
blood pressure measures at 2 
months and 14 months 

G1: -2.5 mm Hg (SD -4.9 to -0.2) 
G2: -1.2 mm Hg (SD -3.7 to 1.2) 
p=0.39 
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Table G3. Hyperlipidemia: patient satisfaction 

 

Author, Year 
N in Each Group Outcome Results 
Weymiller et al., 20073 
Jones et al., 20094 
G1: 26 
G2: 26 
G3: 23 
G4: 23 
 

Patient satisfaction: 
Acceptable amount of 
information (higher scores 
indicate better satisfaction) 
Self-report 
 
 

N (%) responding 6 or 7 out of 7 
G1: 23 (88%) 
G2: 23 (92%) 
G3: 16 (70%) 
G4: 17 (74%) 
95% CI, NR; p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=3.4  
95% CI, 1.7 to 6.7; p: NR 
Mean (95% CI) 
G1: 7.0 (6 to 7) 
G2: 7.0 (6 to 7) 
G3: 7.0 (5 to 7) 
G4: 7.0 (5 to 7) 
95% CI, NR; p: NR 

 Patient satisfaction: 
Acceptable clarity of 
information (higher scores 
indicate better satisfaction) 
Self-report 
 
 
 

N (%) responding 6 or 7 of 7 
G1: 19 (73%) 
G2: 13 (52%) 
G3: 12 (52%) 
G4: 12 (52%) 
95% CI, NR 
p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=1.6  
95% CI, 0.8 to 3.2 
p: NR 
Mean (95% CI) 
G1: 6.0 (5 to 7) 
G2: 6.5 (5 to 7) 
G3: 6.0 (4 to 7) 
G4: 6.0 (4 to 6) 
95% CI, NR 
p: NR 

 Patient satisfaction: 
Acceptable helpfulness of 
information (higher scores 
indicate better satisfaction) 
Self-report 
 
 

N (%) responding 6 or 7 of 7 
G1: 18 (69%) 
G2: 12 (48%) 
G3: 8 (35%) 
G4: 10 (43%) 
95% CI, NR 
p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=2.3  
95% CI, 1.4 to 3.8 
p: NR 
Mean (95% CI) 
G1: 5.0 (4 to 7) 
G2: 7.0 (5 to 7) 
G3: 5.0 (4 to 7) 
G4: 5.0 (4 to 7) 
95% CI, NR 
p: NR 
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Table G3. Hyperlipidemia: patient satisfaction (continued) 

Abbreviations: CI = confidence interval; G = group; N = number; NR = not reported. 
  

Author, Year 
N in Each Group Outcome Results 
 Patient satisfaction: 

Would recommend to others 
deciding on statins. (higher 
scores indicate better 
satisfaction) 
Self-report 
 
 

N (%) responding 6 or 7 of 7 
G1: 21 (84%) 
G2: 16 (64%) 
G3: 13 (57%) 
G4: 11 (50%) 
95% CI, NR 
p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=2.6  
95% CI, 0.8 to 8.0 
p: NR 
Mean (95% CI) 
G1: 6.0 (4 to 7) 
G2: 7.0 (7 to 7) 
G3: 5.5 (4 to 7) 
G4: 6.0 (5 to 7) 
95% CI, NR 
p: NR 

 Patient satisfaction: 
Would prefer similar approach 
for other treatment choices 
(higher scores indicate better 
satisfaction) 
Self-report 
 

N (%) responding 6 or 7 of 7 
G1: 18 (72%) 
G2: 16 (64%) 
G3: 14 (61%) 
G4: 12 (55%) 
95% CI, NR 
p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=1.5  
95% CI, 0.6-3.8 
p: NR 
Mean (95% CI) 
G1: 6.0 (4 to 7) 
G2: 7.0 (5 to 7) 
G3: 6.0 (4 to 7) 
G4: 6.0 (4 to 7) 
95% CI, NR 
p: NR 

 Patient satisfaction: 
Overall acceptability (higher 
scores indicate better 
satisfaction) 
Self-report 
 

N (%) responding 6 or 7 of 7 
G1: 20 (77%) 
G2: 14 (56%) 
G3: 9 (39%) 
G4: 10 (43%) 
95% CI, NR 
p: NR 
Odds ratio for decision aid (G1 & G2) vs. control (G3 
& G4)=2.8  
95% CI, 1.2-6.9 
p: NR 
Mean (95% CI) 
G1: 6.0 (4.6 to 6.6) 
G2: 6.6 (6.0 to 7.0) 
G3: 5.4 (4.6 to 6.8) 
G4: 5.4 (4.6 to 6.6) 
95% CI, NR 
p: NR 
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Table G4. Hypertension: morbidity  

 

Author, Year 
N in Each Group Outcome Results 
   
Bogner et al. 20075 
G1: 32 
G2: 32 

Systolic blood pressure (mm Hg) 
Automated BP monitor 

Mean (SD) at 6 weeks: 
G1: 127.3 mm Hg (17.7) 
G2: 141.3 mm Hg (18.8) 
p: 0.003 

G1: 32 
G2: 32 

Diastolic blood pressure (mm Hg) 
Automated BP monitor 

Mean (SD) at 6 weeks:  
G1: 75.8 mm Hg (10.7) 
G2: 85.0 mm Hg (11.9) 
p: 0.002 

Friedman et al., 
19966 
G1: 133 
G2: 134 

Systolic blood pressure (mm Hg) 
change from baseline to 6 months 
Measured by field technicians 

G1: 11 mm Hg (mean decrease) 
G2: 10.6 mm Hg (mean decrease) 
95% CI, NR 
p: 0.85 

G1: 133 
G2: 134 

Diastolic blood pressure (mm Hg) 
change from baseline to 6 months 
Measured by field technicians 

G1: 5.4 mm Hg (mean decrease) 
G2: 3.3 mm Hg (mean decrease) 
95% CI, NR 
p: 0.09 

Lee et al., 20062 
G1: 73 
G2: 62 

Among patients with hypertension: 
systolic blood pressure at 14 months 
(6-month RCT outcome) 
Measured by pharmacist 

G1: 124.4 mm Hg (SD 14.0) 
G2: 133.3 mm Hg (SD 21.5) 
p=0.005 

G1: 73 
G2: 62 
 

Among patients with hypertension: 
difference between systolic blood 
pressure at 2 months and 14 months 
(6-month cohort + 6-month RCT 
outcome) 

G1: -6.9 mm Hg (95% CI, -10.7, -3.1) 
G2: -1.0 mm Hg (95% CI, -5.9, 3.9) 
p: 0.04 

G1: 73 
G2: 62 
 

Among patients with hypertension: 
diastolic blood pressure at 14 months 
(6-month RCT outcome) 
Measured by pharmacist 

G1: 67.5 mm Hg (SD 9.9) 
G2: 68.6 mm Hg (SD 10.5) 
p: 0.54 

G1: 73 
G2: 62 
 

Among patients with hypertension: 
difference between systolic blood 
pressure at 2 months and 14 months 
(6-month cohort + 6-month RCT 
outcome) 

G1: -2.5 mm Hg (95% CI, -4.9, -0.2) 
G2: -1.2 mm Hg (95% CI, -3.7, 1.2) 
p: 0.39 

Rudd, et al., 20047 
G1: 74 
G2: 76 

Change in systolic blood pressure 
between baseline and 6 months 
Measured by blinded study personnel 

G1: -14.2 mm Hg (95% CI, -18.2 to -10.0) 
G2: -5.7 mm Hg (95% CI, -10.2 to -1.3) 
p<0.01 

G1: 74 
G2: 76 

Change in diastolic blood pressure 
between baseline and 6 months 
Measured by blinded study personnel 

G1: -6.5 mm Hg (95% CI, -8.8 to -4.1) 
G2: -3.4 mm Hg (95% CI, -5.3 to -1.5) 
p<0.05 
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Table G4. Hypertension: morbidity (continued) 

 

Author, Year 
N in Each Group Outcome Results 
Schneider et al., 
20088 
G1: 47 
G2: 38 

Absolute change in systolic blood 
pressure (from baseline) 
Medical chart review  

Mean (SD) absolute change in mm Hg: 
6 months 
G1: -4.2 (21.5) 
G2: -4.2 (20.9) 
95% CI, NR 
p: 0.992 
12 months 
G1: -2.7 (16.5) 
G2: -1.3 (17.8) 
95% CI, NR 
p: 0.669 

G1: 47 
G2: 38 
 

Absolute change in diastolic blood 
pressure (from baseline) 
Medical chart review 

Mean (SD) absolute change in mm Hg: 
6 months  
G1: -0.8 (12.4) 
G2: 1.8 (9.1) 
95% CI, NR 
p: 0.287 
12 months 
G1: -3.0 (11.6) 
G2: 2.7 (10.7) 
95% CI, NR 
p: 0.125 

G1: 47 
G2: 38 
 

Proportion of patients with reduced 
systolic blood pressure 
Medical chart review 

At 6 months:  
G1: 48.9% 
G2: 62.9% 
p: 0.213  
At 12 months:  
G1: 46.0% 
G2: 40.9% 
p: 0.312  

G1: 47 
G2: 38 
 

Proportion of patients with reduced 
diastolic blood pressure 
Medical chart review 

At 6 months:  
G1: 46.7 
G2: 37.1 
p: 0.393  
At 12 months:  
G1: 48.0 
G2: 18.2  
p=0.031 

G1: 47 
G2: 38 
 

Occurrence of angina 
Medical chart review 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were not significant 

G1: 47 
G2: 38 
 

Occurrence of MI 
Medical chart review 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were not significant 
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Table G4. Hypertension: morbidity (continued) 

Abbreviations: BP = blood pressure; CI = confidence interval; G = group; mm Hg = millimeters of mercury; LDL-C = low 
density lipoprotein cholesterol; mm = millimeter; NR = not reported; RCT = randomized controlled trial; SD = standard 
deviation. 

Author, Year 
N in Each Group Outcome Results 
G1: 47 
G2: 38 
 

Occurrence of stroke 
Medical chart review 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were not significant 

Solomon et al., 
19989,10 
G1: 63 
G2: 70 
 

Hypertension group: First systolic 
BP taken at visit 
Measured by pharmacist 

Visit 1 (baseline 
G1: 146.7 mm Hg (16.8 SD) 
G2: 146.2 mm Hg (17.0 SD) 
95% CI, NR  
p: NR 

  Visit 5 (between 4 and 6 months) 
G1: 138.5 mm Hg (13.9 SD) 
G2: 144.9 mm Hg (21.3 SD) 
95% CI, NR  
p: 0.044 

G1: 63 
G2: 70 
 

Hypertension group: Within-group 
comparison of first systolic BP taken 
at Visit 1 (baseline) and Visit 5 
(between 4 and 6 weeks) 
Measured by pharmacist 

G1 (Visit 1): 146.7 (16.8 SD) 
G1 (Visit 5): 138.5 (13.9 SD) 
95% CI, NR 
p<0.01 
G2 (Visit 1): 146.2 (17.0 SD) 
G2 (Visit 5): 144.9 (21.3 SD) 
95% CI, NR 
p: NR 

G1: 63 
G2: 70 
 

Hypertension group: First diastolic 
BP taken at Visit 1 (baseline) 
Measured by pharmacist 

G1: 84.6 mm Hg (13.2 SD) 
G2: 87.0 mm Hg (10.9 SD) 
95% CI, NR  
p: NR 

G1: 63 
G2: 70 
 

Hypertension group: First diastolic 
BP taken at Visit 5 (between 4 and 6 
weeks) 
Measured by pharmacist 

G1: 80.2 mm Hg (9.6 SD) 
G2: 83.2 mm Hg (11.5 SD) 
95% CI, NR  
p: NR 

G1: 63 
G2: 70 
 

Hypertension group: Within-group 
comparison of first diastolic BP 
taken at Visit 1 (baseline) and Visit 5 
(between 4 and 6 weeks) 
Measured by pharmacist 

G1 (Visit 1): 84.6 mm Hg (13.2 SD) 
G1 (Visit 5): 80.2 mm Hg (9.6 SD) 
95% CI, NR 
p: NR 
G2 (Visit 1): 87.0 mm Hg (10.9 SD) 
G2 (Visit 5): 83.2 mm Hg (11.5 SD) 
95% CI, NR 
p: NR 
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Table G5. Hypertension: quality of life 

Abbreviations: CI = confidence interval; G = group; NR = not reported; SD = standard deviation. 

Author, Year 
N in Each Group Outcome Results 
Solomon et al., 19989,10 
G1: NR 
G2: NR 
 
 
 

Hypertension group: 
Proportion of participants 
reporting problems with sexual 
functioning during previous 4 
weeks 
- From Lipid Form 5.1 
developed by the Health 
Outcomes Institute 
Self-report 
 

Visit 1 (baseline) 
G1: 22 (34.0%) 
G2: 19 (26.0%) 
95% CI, NR 
p: NR 
Visit 5 (between 4 and 6 months) 
G1: 8 (2.5%) 
G2: 8 (25.0%) 
95% CI, NR 
p: NR 

G1: NR 
G2: NR 
 

Hypertension group: 
Participants reporting 
problems with sexual 
functioning during previous 4 
weeks, within-group 
comparison 
- From Lipid Form 5.1 
developed by the Health 
Outcomes Institute 
Self-report 

G1 (baseline): 22 (34.0%) 
G1 (between 4 and 6 months): 8 (2.5%) 
95% CI, NR 
p: 0.003 
G2 (baseline): 19 (26.0%) 
G2 (between 4 and 6 months): 8 (25.0%) 
95% CI, NR 
p: NR 
 

G1: NR 
G2: NR 
 

Hypertension group: "Feeling 
dizzy upon standing up," mean 
score on Likert scale of 1 
(never) to 5 (very often) 
- From Lipid Form 5.1 
developed by the Health 
Outcomes Institute 
Self-report 
 
 

Visit 1 (baseline) 
G1: 1.7 (1.1 SD) 
G2: 2.0 (1.1 SD) 
95% CI, NR 
p: NR 
Visit 5 (between 4 and 6 months) 
G1: 1.4 (0.8 SD) 
G2:1.4 (0.8 SD) 
95% CI, NR 
p: NR 

G1: NR 
G2: NR 
 

Hypertension group: 
“Headaches more than usual,” 
mean score on a Likert scale 
of 1 (never) to 5 (very often) 
- From Lipid Form 5.1 
developed by the Health 
Outcomes Institute 
Self-report 
 
 

Visit 1 (baseline) 
G1: 1.5 (1.0) 
G2: 1.6 (1.2) 
95% CI, NR 
p: NR 
Visit 5 (between 4 and 6 months) 
G1: 1.2 (0.8) 
G2:1.2 (0.8) 
95% CI, NR 
p: NR 
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Table G6. Hypertension: patient satisfaction 

Abbreviations: CI = confidence interval; G = group; NR = not reported; PCQ = Pharmaceutical Care Questionnaire. 

Author, Year 
N in Each Group Outcome Results: Mean (SD) 
Solomon et al., 19989,10 
G1: 62 
G2: 68 
 

Answer to PCQ that 
intervention: "Makes me feel 
secure about taking my 
medications"  
- Likert scale of 1 (strongly 
agree) to 5 (strongly disagree) 
Self-report 

G1: 1.39 (0.49) 
G2: 1.69 (0.68) 
95% CI, NR 
p: 0.004 

G1: 62 
G2: 68 
 

Answer to PCQ that 
intervention: “Helps me 
understand my illness"  
- Likert scale of 1 (strongly 
agree) to 5 (strongly disagree) 
Self-report 
 

G1:1.45 (0.59) 
G2: 1.84 (0.77) 
95% CI, NR 
p: 0.002 

G1: 62 
G2: 68 
 

Answer to PCQ that 
pharmacist: "Does not take 
time to make sure I 
understand the importance of 
my medications" 
- Likert scale of 1 (strongly 
agree) to 5 (strongly disagree) 
Self-report 

G1: 4.21 (1.03) 
G2: 3.88 (1.08) 
95% CI, NR 
p: 0.079 

G1: 62 
G2: 68 
 

Answer to PCQ that 
pharmacist: "Gives complete 
explanations about my 
medications" 
- Likert scale of 1 (strongly 
agree) to 5 (strongly disagree) 

G1: 1.48 (0.54) 
G2: 1.82 (0.80) 
95% CI, NR 
p: 0.006 

 
G1: 62 
G2: 68 

Self-report 
Answer to PCQ item 6 that 
pharmacist: “Should give more 
complete explanation about 
my medications" 
- Likert scale of 1 (strongly 
agree) to 5 (strongly disagree) 
Self-report 

 
G1 4.16 (0.93) 
G2 3.81 (1.03) 
95% CI, NR 
p=0.042 
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Table G7. Hypertension: health care utilization  

Abbreviations: CI = confidence interval; G = group; NR = not reported; SD = standard deviation. 
  

Author, Year 
N in Each Group Outcome Results 
Schneider et al., 20088 
G1: 47 
G2: 38 

Emergency department visits and 
hospitalizations at 6 and 12 months (for 
prior 6-month period) 
Medical chart review 

G1: NR 
G2: NR 
95% CI, NR 
p: NR 
Numbers not reported, but results were not 
significant 

Solomon et al., 19989,10 
G1: 63 
G2: 61 

Hypertension group: Mean number of 
Emergency Room visits in 4 weeks prior - 
at 4-6 month visit 
Self-report 

G1: 0.05 (0.22 SD) 
G2: 0.13 (0.39 SD) 
95% CI, NR 
p: NR 

G1: 63 
G2: 61 

Hypertension group: Mean number of 
hospitalizations in 4 weeks prior—at 4-6 
month visit 
Self-report 

G1: 0.02 (0.13 SD) 
G2: 0.10 (0.35 SD) 
95% CI, NR 
p<0.05 (one-tailed) 

G1: 63 
G2: 61 

Hypertension group: contacts with "other 
health care providers" (MD, NP, PA or 
RN) in 4 weeks prior—at 4-6 month visit 
Self-report 

G1: 0.59 (0.78 SD) 
G2: 1.0 (0.82 SD) 
95% CI, NR 
p: <0.05 (one-tailed) 
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Table G8. Heart failure: quality of life 

 

Author, Year 
N in Each Group Outcome Results 
Fulmer et al., 199911 
G1: 15 
G2: 13 
G3: 14 
 

MLHF questionnaire score 
21-item scale, each item 
scored 0 to 5 (lower score 
indicates lower impact of heart 
failure treatment on quality of 
life) /Self-report 

Baseline mean score (SD) 
G1: 43.1 (20.8) 
G2: 54.4 (21.1)  
G3: 46.6 (27.7) 
95% CI, NR 
p: NR 

  10-week mean score (SD) 
G1: 36.7 (19.9)  
G2: 32.9 (25.2) 
G3: 32.9 (22.9) 
95% CI, NR 
p: NR 
Per text, all groups had an improvement in MLHF 
scores from baseline to follow-up (p<0.001) that did 
not differ between groups. 
 

G1: 15 
G2: 13 
G3: 14 
 

SF-36 score 
100-point scale (higher score 
indicates more favorable state 
of health)/Self-report 
 
 

Baseline mean score (SD) 
G1: 86.1 (17.0) 
G2: 81.0 (15.2) 
G3: 87.3 (24.3) 
95% CI, NR 
p: NR 
 

  10-week mean score (SD) 
G1: 85.9 (18.9) 
G2: 90.1 (20.6) 
G3: 91.7 (22.7) 
95% CI, NR 
p: NR 
Per text “there was no significant change in the SF-36 
scores for the sample… Group membership did not 
make a difference…” 

Murray et al., 200712 
G1: NR 
G2: NR 

Improved Chronic Heart 
Failure Questionnaire 
Average scores (range 1-7) 
from 4 dimensions (higher 
scores indicate better 
function)/Self-report 
 

Change from baseline at 6 months: 
G1: 0.28 
G2: 0.21 
95% CI, NR 
p=0.52 
 
Change from baseline at 12 months: 
G1: 0.39 
G2: 0.24 
95% CI, NR  
p=0.21 

Ross et al., 200413 
G1: NR 
G2: NR 
 

Results from KCCQ domains 
scored 1 to 100 (higher scores 
indicate higher quality of life) 
Self-efficacy 
 
 

Baseline average for both groups: 85 
6 months: 
G1: 88 
G2: 84 
Difference: 4 
95% CI, -3, 9 
p: NR 
12 months: 
G1: 91 
G2: 85 
Difference: 6 
95% CI, -1, 11 
p=0.08 
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Table G8. Heart failure: quality of life (continued) 

 

Author, Year 
N in Each Group Outcome Results 
 Symptom stability Baseline average for both groups: 49 

6 months: 
G1: 45 
G2: 49 
Difference: -4 
95% CI, -15, 6 
p: NR 
12 months: 
G1: 63 
G2: 46 
Difference: 17 
95% CI, 4, 29 
p<0.01; p=0.06 when adjusted for multiple 
comparisons 

 Symptoms Baseline average for both groups: 63 
6 months: 
G1: 61 
G2: 65 
Difference: -4 
95% CI, -11, 3 
p: NR 
12 months: 
G1: 64 
G2: 65 
Difference: 0 
95% CI, -8, 8 
p=0.96 

 Quality of life Baseline average for both groups: 56 
6 months: 
G1: 64 
G2: 59 
Difference: 5 
95% CI, -5, 13 
p: NR 
12 months: 
G1: 64 
G2: 62 
Difference: 2 
95% CI, -7, 11 
p=0.63 

 Functional status Baseline average for both groups: 66 
6 months: 
G1: 63 
G2: 69 
Difference: -6 
95% CI, -12, 0 
p: NR 
12 months: 
G1: 67 
G2: 70 
Difference: -3 
95% CI, -11, 3 
p=0.31 
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Table G8. Heart failure: quality of life (continued) 

Abbreviations: CI = confidence interval; G = group; KCCQ = Kansas City Cardiomyopathy Questionnaire; MLHF = Minnesota 
Living with Heart Failure; NR = not reported = SD = standard deviation; SF-36 = Short Form (36) Health Survey. 

Author, Year 
N in Each Group Outcome Results 
 Clinical summary Baseline average for both groups: 64 

6 months: 
G1: 62 
G2: 66 
Difference: -4 
95% CI, -10, 2 
p: NR 
12 months: 
G1: 69 
G2: 66 
Difference: -3 
95% CI, -10, 4 
p=0.38 

 Physical limitations Baseline average for both groups: 66 
6 months: 
G1: 63 
G2: 70 
Difference: -7 
95% CI, -13, -1 
p: NR 
12 months: 
G1: 69 
G2: 73 
Difference: -4 
95% CI, -12, 3 
p=0.26 
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Table G9. Heart failure: patient satisfaction 
Author, Year 
N in Each Group Outcome Results 
Murray et al., 200712 
G1: NR 
G2: NR 

Improvement in patient 
satisfaction with pharmacy 
services from baseline to 12 
months 
12-item validated instrument 
(unclear directionality)/Self-
report  

G1: 1.0 
G2: 0.7 
95% CI, NR  
p=0.022 

Ross et al., 200413 
G1: NR 
G2: NR 
 

Modified Art of Medicine 
questionnaire; patient 
satisfaction scored 1 to 5 
(higher score indicates higher 
satisfaction)/Self-report 
 “Overall, how well do the 
heart doctors understand your 
problems?” 

Baseline average for both groups: 4.5 
6 months: 
G1: 4.4 
G2: 4.4 
Difference: 0 
95% CI, -0.3, 0.2 
p: NR 
12 months:  
G1: 4.6 
G2: 4.2 
Difference: 0.4 
95% CI, 0.1, 0.6 
p=0.02; 0.13 when adjusted for multiple comparisons 

 “Overall, how well do the heart 
doctors explain to you what 
they are doing and why?” 

Baseline average for both groups: 4.2 
6 months: 
G1: 4.5 
G2: 4.1 
Difference: 0.4  
95% CI, 0.1, 0.7 
p: NR 
12 months: 
G1: 4.5 
G2: 4.1 
Difference: 0.4 
95% CI, 0.1, 0.7 
p=0.02, 0.13 when adjusted for multiple comparisons 

 “Overall, how well do the heart 
doctors speak to you using 
words that are easy for you to 
understand?” 

Baseline average for both groups: 4.2 
6 months: 
G1: 4.2 
G2: 4.3 
Difference: -0.1  
95% CI, -0.4, 0.1 
p: NR 
12 months: 
G1: 4.1 
G2: 4.3 
Difference: -0.2 
95% CI, -0.5, 0.1 
p=0.15 

 “Overall, how well do the heart 
doctors listen to your concerns 
and questions?” 

Baseline average for both groups:  
6 months: 4.5 
G1: 4.6 
G2: 4.3 
Difference: 0.3 
95% CI, 0.02, 0.5 
p: NR 
12 months: 
G1: 4.5 
G2: 4.3 
Difference: 0.2 
95% CI, -0.1, 0.5 
p=0.26 
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Table G9. Heart failure: patient satisfaction (continued) 

Abbreviations: CI = confidence interval; G = group; NR = not reported. 

Table G10. Heart failure: healthcare utilization including emergency department visits, 
hospitalizations, and clinic visits 

 

Author, Year 
N in Each Group Outcome Results 
 “Overall, how much 

confidence do you have in the 
ability or competence of the 
heart doctors?” 

Baseline average for both groups: 4.5 
6 months: 
G1: 4.6 
G2: 4.4 
Difference: 0.2  
95% CI, -0.1, 0.4 
p: NR 
12 months: 
G1: 4.5 
G2: 4.5 
Difference: 0 
95% CI, -0.2, 0.3 
p=0.80 

 “Overall, how satisfied are you 
with the service that you 
received from the heart 
doctors?” 

Baseline average for both groups: 4.5 
6 months: 
G1: 4.5 
G2: 4.5 
Difference: 0  
95% CI, -0.2, 0.3 
p: NR 
12 months: 
G1: 4.6 
G2: 4.4 
Difference: 0.2 
95% CI, -0.2, 0.5 
p=0.07; 0.30 when adjusted for multiple comparisons 

Author, Year 
N in Each Group Outcome Results 
Murray et al., 200712 
G1: 122 
G2: 192 

All-cause ED visits over 12 
months 
 
 

Mean (SD) 
G1: 2.16 (3.31), 1 median 
G2: 2.68 (4.87), 1 median 
IRR: 0.82  
95% CI, 0.70, 0.95 
p: NR 

G1: 122 
G2: 192 
 

All-cause hospitalizations over 
12 months 
 
 

Mean (SD) 
G1: 0.78 (1.66), 0 median 
G2: 0.97 (1.78), 0 median 
IRR: 0.81  
95% CI, 0.64, 1.04 
p: NR 

G1: 122 
G2: 192 
 

Combined all-cause ED visits 
and hospitalizations over 12 
months 
 

Mean (SD) 
G1: 2.94 (4.69), 1 median 
G2: 3.65 (6.26), 1.5 median 
IRR: 0.82  
95% CI, 0.72, 0.93 
p: NR 

G1: 122 
G2: 192 
 

Combined cardiovascular-
related ED visits and 
hospitalizations over 12 
months 
 

Mean (SD) 
G1: 0.61 (1.72) 
G2: 0.67 (1.95) 
IRR 0.96 
95% CI, 0.48 to 1.91 
p: NR 



 

G-15 

Table G10. Heart failure: healthcare utilization including emergency department visits, 
hospitalizations, and clinic visits (continued) 

Abbreviations: CI = confidence interval; ED = emergency department; G = group; IRR = incidence rate ratio; relative risk; 
NR = not reported; SD = standard deviation. 

Author, Year 
N in Each Group Outcome Results 
G1: 122 
G2: 192 
 

Combined heart failure-related 
ED visits and hospitalizations 
over 12 months 
 

Mean (SD) 
G1: 0.40 (1.47) 
G2: 0.44 (1.79) 
IRR 1.00  
(95% CI, 0.36 to 2.77) 
p: NR 

Rich et al., 199614 
G1: 80 
G2: 76 
 

Number of patients with all-
cause readmissions at 90 days 
following discharge 

G1: 22.5% 
G2: 28.9% 
95% CI, NR 
p: NR, not significant  

G1: 80 
G2: 76 

Number of all-cause 
readmissions at 90 days 
following discharge 

G1: 22 
G2: 31 
95% CI, NR 
p: NR, not significant  

G1: 80 
G2: 76 

Days of all-cause 
hospitalization from 
readmissions 

G1: 188 
G2: 258 
95% CI, NR 
p: NR, not significant 

Ross et al., 200413 
G1: NR 
G2: NR 
 

Number of patients with all-
cause hospitalizations (%) 
 
 

G1: 11 (20%) 
G2: 12 (23%) 
95% CI, NR 
p=0.81 

G1: NR 
G2: NR 
 

Number of all-cause 
hospitalizations 
 

G1: 22 
G2: 21 
95% CI, NR 
p=1.00 

G1: NR 
G2: NR 
 

Number of patients with all-
cause ED visits (%) 

G1: 11 (20%) 
G2: 7 (13%) 
95% CI, NR 
p=0.44 

G1: NR 
G2: NR 
 

Number of all-cause ED visits G1: 20 
G2: 8 
95% CI, NR 
p=0.03 

G1: NR 
G2: NR 
 

Number of patients with heart 
failure practice visits (%) 

G1: 50 (93%) 
G2: 49 (92%) 
95% CI, NR 
p=1.00 

G1: NR 
G2: NR 
 

Number of heart failure 
practice visits 

G1: 324 
G2: 325 
95% CI, NR 
p=0.66 
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Table G11. Heart failure: cost 

Abbreviations: CI = confidence interval; G = group; NR = not reported; SD = standard deviation. 

Table G12. Heart failure: mortality 

Abbreviations: CI = confidence interval; G = group; NR = not reported. 

  

Author, Year 
N in Each Group Outcome Results 
Murray et al., 200712 
G1: 122 
G2: 192 
 

Annual outpatient health care 
costs 

Mean (SD) 
G1: $5,483 (6,434) 
G2: $6,373 (6,501) 
Difference: -866  
95% CI, -2,289 to 660 
p: NR 

G1: 122 
G2: 192 
 

Annual inpatient health care 
costs 

Mean (SD) 
G1: $5,550 (13,847) 
G2: $7,827 (20,413) 
Difference: -2277  
95% CI, -6,329 to 1,225  
p: NR 

G1: 122 
G2: 192 
 

Annual total health care costs 
(inpatient + outpatient) 

Mean (SD) 
G1: $11,034 (17,211) 
G2: $14,199 (23,672) 
Difference: -3165  
95% CI, -7,800 to 1,138  
p: NR 

Author, Year 
N in Each Group Outcome Results 
Ross et al., 200413 
G1: NR 
G2: NR 

Deaths (%) 
 
 

12 months: 
G1: 6 (11%) 
G2: 6 (11%) 
95% CI, NR 
p=1.00 
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Table G13. Reactive airway disease: biomarker percentage forced expiratory volume in one 
second (FEV1%)  

Abbreviations: CI = confidence interval; FEV1% = forced expiratory volume in one second; FEV6 = forced expiratory volume 
in 6 seconds; G = group; NR = not reported. 

Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

Janson et al., 2003 15 
G1: 33 
G2: 32 

FEV1% 
Spirometry 

Group difference (95% CI) from baseline to 7 weeks: 
G1: 90 (16) 
G2: 80 (20) 
Between group difference: 5 (-1 to 10) 
95% CI, NR 
p=0.09 

Janson et al., 2009 16 
G1: 45 
G2:39 

Mean change in FEV1% 
Spirometry 
 

From 0-4 weeks 
G1: 1.47 
G2: 2.72 
p=0.32 
 
From 4-14 weeks 
G1:1.13 
G2: -0.37 
p=0.25 
 
From 0-14 weeks 
G1:2.60 
G2: 1.13 
p= 0.25 
95% CI, NR 

Wilson et al., 2010 17 
G1: 182 
G2: 180 
G3: 189 

FEV1% 
Spirometry 

Means at 1 year:  
G1: 76.5% 
G2: 75.8% 
G3: 73.1% 
(95% CIs):  
G1-G3: (NR), p=0.0068 
G1-G2: (NR), p=0.47 
G2-G3: (NR), p=0.457 
 

 FEV1:FEV6 ratio 
Spirometry 

Means at 1 year:  
G1: 72.8% 
G2: 71.8% 
G3:70.0% 
(95% CIs):  
G1-G3: (NR), p=0.0005 
G1-G2: (NR), p=0.09 
G2-G3: (NR), p=0.07 
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Table G14. Reactive airway diseases: morbidity  
Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

Bender et al., 201018 
G1: 25 
G2: 25 
 

Asthma control 
ACT 
5 items; Range NR 
(higher score =better) 

Mean change (SD) in ACT score at 10 weeks 
G1: 1.120 (3.90) 
G2: 1.840 (4.14)  
95% CI, NR 
p=0.530 

Berg et al., 199719 
G1: 31 
G2: 24 

Symptoms per day 
Daily journal recording the 
presence or absence of 4 
symptoms 

Mean (SD) at week 7: 
G1: 1.1 (0.91) 
G2: 0.85 (0.93) 
95% CI, NR 
p: Not significant 
 

 Percent symptom-free days  
Daily journal recording the 
presence or absence of 4 
symptoms 

Mean (SD) at week 7: 
G1: 44 (38) 
G2: 60 (37) 
95% CI, NR 
p<0.1 

Janson et al., 200315 
G1: 33 
G2: 32 

Symptom severity 
Severity of Asthma Symptoms 
scale  
Items: NR; Range 0-10 
(lower score=better) 
 

Group difference (95% CI) from baseline to 7 weeks: 
G1: 8 (7) 
G2: 7 (6) 
Between group change: -0.9 (-4 to 2)  
p=0.56 
 

 Perceived asthma control 
PCAQ 
11 items; Range NR 
(directionality NR) 

Group difference (95% CI) from baseline to 7 weeks:  
G1: 42 (5) 
G2: 42 (5) 
Between group difference: 2.6 (0.1 to 5) 
p=0.04 

Janson et al., 200916 
G1: 45 
G2:39 

Frequency of nighttime 
awakenings  
Daily self-report 

Odds ratios: 
From 0-4 weeks 
G1: 0.2 
G2: 0.7 
p=0.13 
 
From 4-14 weeks:  
G1: 0.7 
 G2: 1.2 
p=0.45 
 
From 0-14 weeks 
G1: 0.2 
G2: 0.8 
p=0.03 
95% CI, NR 
 

 Symptom-free days 
Daily self-report 

Odds ratios 
From 0-4 weeks  
G1: 2.2 
G2:1.6 
p=0.48 
 
From 4-14 weeks 
G1: 2.7 
G2: 1.8 
p=0.63 
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Table G14. Reactive airway diseases: morbidity (continued)  
Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

  From 0-14 weeks 
G1: 5.9 
G2: 2.8 
p=0.51 
95% CI, NR 
 

 Symptom severity 
Symptom severity scale 
Items NR; Range 0-10 
(lower score=better) 
Daily self-report 
 

Mean change in symptom score: 
From 0-4 weeks 
G1: -1.28 
G2: -1.41 
p=0.84 
 
From 4-14 weeks 
G1: -0.97 
G2: 0.11 
p=0.06 
 
From 0-14 weeks:  
G1: -2.25 
G2: -1.30 
p=0.19 
95% CI, NR 
 

 
 

Beta-agonist use 
Pharmacy refill data 

Incidence ratios: 
From 0-4 weeks 
G1: 0.6 
G2: 0.8 
p=0.01 
 
From 4-14 weeks 
G1: 0.5 
G2: 0.5 
p=0.98 
 
From 0-14 weeks 
G1: 0.3 
G2: 0.4 
p=0.3 
95% CI, NR 

Schaffer et al., 2004 20 

G1: 11 

G2: 10 

G3: 12 
G4: 13 

Asthma control  
Asthma Control Questionnaire 
7 items; Range NR 
(lower score =better) 
 

Mean (SD)  
G1: 1.10 (0.58)—p: NS; text does not clearly indicate 
comparator 
G2: 1.62 (1.04)—p=0.6 for G2 vs. G4 
G3: 1.39 (1.0)—p: NS; text does not clearly indicate 
comparator 
G4: 1.71 (1.18) 
95% CI, NR 
 
Mean(SD):  
G1: 1.30 (0.76)—p: NS; text does not clearly indicate 
comparator 
G2: 1.47 (1.14)—p=0.4, for G2 vs. G4 
G3: 1.30 (0.76)—p: NS; text does not clearly indicate 
comparator 
G4: 1.25 (1.07) 
95% CI, NR 
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Table G14. Reactive airway diseases: morbidity (continued)  
Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

 Asthma control 
PCAQ 
11 items; Range NR 
(higher score=better) 
 

Mean (SD)—p-values reflect comparisons with G4 at 
3 months:  
G1: 49.90 (4.6)—p=0.6 
G2: 44.0 (4.97)—p=0.8 
G3: 45.75 (6.27)—p=0.3 
G4: 44.67 (6.82) 
95% CI, NR 
 
Mean(SD)—p values reflect comparisons with G4 at 6 
months:  
G1: 43.33 (14.43)—p=0.8 
G2: 44.20 (6.16)—p=0.4 
G3: 43.33 (14.44)—p=0.2 
G4: 45.27 (5.57) 
95% CI, NR 

Wilson et al., 2010 17 
G1: 182 
G2: 180 
G3: 189 

Asthma control in previous 4 
weeks 
ATAQ 
4 items; Range NR 
(lower score=better) 
 

Mean change in ATAQ score at 1 year 
G1: -0.80 
G2: -0.54 
G3: -0.46 
95% CI, NR 
p: NR 

 No asthma control problems 
(ATAQ score=0) 
 
 

OR (95% CI) at 1 year 
G1 vs. G3: 1.9 (1.3-2.9) 
95% CI, NR 
p=0.002 
G2 vs.G3: 1.6 (1.1-2.4) 
95% CI, NR 
p=0.0239 
 

G1: 204 
G2: 204 
G3: 204 

Mean equivalents of SABA 
acquired  
Pharmacy refill data 
 

Means in Year 1: 
G1: 6.5 
G2: 7.1 
G3:8.1 
G1-G3: p=0.002 
G1-G2: p=0.09 
G2-G3: p=0.038 
95% CI, NR 
 
Means in Year 2:  
G1: 4.7 
G2: 6.0 
G3: 6.3 
G1-G3: p=0.0141 
G1-G2: p=0.06 
G2-G3: p>0.05 
95% CI, NR 

Abbreviations: ACT = Asthma Control Test; ATAQ = Asthma Therapy Assessment Questionnaire; CI = confidence interval; 
G = group; NR = not reported; NS = not significant; OR = odds ratio; PCAQ = Perceived Control of Asthma Questionnaire; 
SABA = short-acting beta-agonists; SD = standard deviation. 
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Table G15. Reactive airway diseases: quality of life  
Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

Bender et al., 2010 18 
G1: 25 
G2: 25 

Quality of life 
AQLQ 
32-items; Range NR 
(higher score=better) 

Mean change in score (SD) at 10 weeks 
G1: -0.152 (0.92) 
G2: -0.381 (1.06)  
p=0.419 

Janson et al., 2003 15 
G1: 33 
G2: 32 

Quality of life 
Asthma-related quality of life 
scale 
Items: NR; Range NR 
(directionality NR) 

Group difference (95% CI) from baseline to 7 weeks: 
G1: 17 (9) 
G2: 19 (13) 
Between group difference: -4.4 (-9 to 0.2)  
p=0.06 

Janson et al., 2009 16 
G1: 45 
G2:39 

Quality of life 
Quality of life questionnaire 
Items NR; Range 0-80 
(lower score=better) 
 

Mean change in QOL score  
From 0-4 weeks:  
G1: -2.71 
G2: -1.39 
95% CI, NR 
p=0.36 
 
From 4-14 weeks 
G1: -1.11 
G2: 0.58 
95% CI, NR 
p=0.27 
 
From 0-14 weeks 
G1: -3.82 
G2: -0.80 
95% CI, NR 
p=0.06 

Schaffer et al., 2004 20 
G1: 11 
G2: 10 
G3: 12 
G4: 13 

Asthma-related quality of life in 
preceding 2 weeks 
Mini-AQLQ 
15-items; Range NR 
(higher score=better) 
 

Mean (SD), p-values reflect comparisons with G4 at 3 
months:  
G1: 5.15 (0.91), p=0.3 
G2: 4.94 (0.97), p=0.5 
G3: 5.13 (1.32), p=0.6 
G4: 4.68 (1.49) 
95% CI, NR 
 
Mean(SD), P values reflect comparisons with G4 at 6 
months:  
G1: 5.22 (0.99), p=0.8 
G2: 5.30 (0.8), p=0.4 
G3:5.22 (0.98), p=0.2 
G4: 4.87 (1.2) 
95% CI, NR 

Wilson et al., 2010 17 
G1: 182 
G2: 180 
G3: 189 

Quality of life 
Symptom Subscale of the 
(Mini AQLQ 
5 items; Range NR 
(higher score=better) 
 

Mean symptom subscale scores at year 1 
G1: 5.5 
G2: 5.4 
G3: 5.1 

95% CI, NR 
G1-G3: p=0.0003 
G1-G2: p>0.05 
G2-G3: p=0.0009 

Abbreviations: AQLQ = Asthma Quality of Life Questionnaire; CI = confidence interval; G = group; Mini-AQLQ = Mini-
Asthma Quality of Life Questionnaire; NR = not reported; QOL = quality of life; SD = standard deviation. 
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Table G16. Asthma: health care utilization 

Abbreviations: CI = confidence interval; G = group. 

  

Author, Year 
N in Each Group 

Outcome 
Source/Method Results 

Wilson et al., 2010 17 
G1: 204 
G2: 204 
G3: 204 

Number of asthma-related 
visits per year 
Electronic medical records 
 

Means at 1 year post-randomization:  
G1: 1.0 
G2: 1.1 
G3: 1.4 
 
(95% CI): 
G1-G3: (-0.66 to -0.07), p=0.0161  
G1-G2: (-0.29-0.30), p=0.97 
G2-G3: (-0.67-0.07), p=0.0147 
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Table G17. Depression: morbidity  

 

Author, Year 
N in Each Group 

Outcome 
Source Results 

Bogner et al., 20075 
G1: 32 
G2: 32 
 

Depression severity  
Center for Epidemiologic 
Studies-Depression Scale 

Mean (SD) score at 6 weeks  
G1: 9.9 (10.7) 
G2: 19.3 (15.2) 
95%CI, NR 
p=0.006 

Bogner et al., 20101 
G1: 29 
G2: 29 

Depression severity  
Center for Epidemiologic 
Studies-Depression Scale 
 

Mean (SD) score at 12 weeks: 
G1: 9.6 (9.4) 
G2: 16.6 (14.5) 
95% CI, NR 
p=0.035 

Katon et al., 199521 
Major depression: 91 
G1: 49 
G2: 42 
Minor depression: 126 
G1: 59 
G2: 67 

Patients responding to 
treatment (SCL-20 score 
improved ≥50%) 
 

Percentage at 4 months: 
Bivariate analysis: 
Major depression group 
G1: 74.4 % 
G2: 43.8 % 
95% CI, NR 
p<0.01 
Minor depression group 
G1: 60.0 % 
G2: 67.9 % 
95% CI, NR 
p=0.40 
 
Multivariate analysis: 
Major depression group 
p<0.005 
Minor depression group 
p=NS 
 
Group-by-time interaction 
Major depression group 
p<0.004 
 

 Patients improved Inventory of 
Depressive Symptomatology 
(IDS) score ≥50% 

Percentage at 4 months: 
Bivariate analysis:  
Major depression group 
G1: 61.5 % 
G2: 40.6 % 
95% CI, NR 
p<0.08 
Minor depression group 
G1: 48.0 % 
G2: 55.4 % 
95% CI, NR 
p=0.50 
 
Multivariate analysis 
Major depression group 
p<0.02 
Minor depression group 
p=NS 
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Table G17. Depression: morbidity (continued) 
Author, Year 
N in Each Group 

Outcome 
Source Results 

  Group-by-time 
Major depression group 
p: NR, but statistically significant 

Katon et al., 199622 
Overall 
G1: 77 
G2: 76 
Major depression: 65 
G1: 31 
G2: 34 
Minor depression: 88 
G1: 46 
G2: 42 

Patients meeting criteria for 
depression at 4 months 
DSM-III-R  
 

Major depression group: 
Percentage meeting criteria for major depression: 
G1: 7.4% 
G2: 23.1% 
95% CI, NR 
p: NR 
Percentage meeting criteria for minor depression: 
G1: 33.8% 
G2: 30.8% 
95% CI, NR 
p: NR 
 
Minor depression group:  
Percentage meeting criteria for minor depression: 
G1: 25.6% 
G2: 33.3% 
95% CI, NR 
p: NR 
 

 Patients responding to 
treatment at 4 months (SCL-
20 score improved ≥50%) 
 

Major depression group—Percentage: 
G1: 70.4% 
G2: 42.3% 
95% CI, NR 
p=0.04 
 
Minor depression group—Percentage: 
G1: 66.7% 
G2: 52.8% 
95% CI, NR 
p=0.22 

Katon et al., 1999;23  
Katon et al. 200224 
G1: 114 
G2: 114 
 

Depression severity  
SCL-20 depression score [0-4 
range] 
 

Rate of change in score at 3 months: 
95% CI, NR 
F(1,186): 12.38 
p=0.001 
 
Rate of change in score at 6 months:  
95% CI, NR 
F(1,185): 3.09 
p=0.08 
 

 Depression severity among 
patients with moderate 
depression (defined as SCL-
20 score ≤ 2.0 at baseline) 
SCL-20 depression score [0-4 
range] 
N=149 
 

Adjusted mean (SD) over 28 months: 
G1: 0.88 (0.52) 
G2: 1.23 (0.62) 
F(1, 187): 8.65 
95% CI, NR 
p=0.004 

 Depression severity among 
patients with severe 
depression (defined as SCL-
20 score > 2.0 at baseline) 
SCL-20 depression score [0-4 
range] 
N=79 

Adjusted mean, (SD) over 28 months:  
G1: 1.16, (0.85) 
G2: 1.19, (0.72) 
F(1.51): 0.02 
95% CI, NR 
p=0.88 
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Table G17. Depression: morbidity (continued) 

 

Author, Year 
N in Each Group 

Outcome 
Source Results 

 Asymptomatic patients  
DSM-IV score of 0 or 1  
 

Percentage at 3 months 
G1: 40%  
G2: 23% 
95% CI, NR 
Chi-square (1 df): 6.18 
p=0.01 
 
Percentage at 6 months 
G1: 44% 
G2: 31% 
95% CI, NR 
Chi-square (1 df): 3.90 
p=0.05 
 

 Functional impairment, 
Disability, among patients with 
moderate depression (defined 
as SCL-20 score ≤ 2.0 at 
baseline) 
Sheehan Disability Scale 

Adjusted mean (SD) over 28 months: 
G1: 3.09 (2.30) 
G2: 3.58 (2.37) 
F(1.87): 1.21 
95% CI, NR 
p=0.27 
 

 Functional impairment, 
Disability, among patients with 
severe depression (defined as 
SCL-20 score > 2.0 at 
baseline) 
Sheehan Disability Scale 

Adjusted mean (SD) over 28 months:  
G1: 3.41 (2.61) 
G2: 3.20 (2.66) 
F (1.51): 0.09 
95% CI, NR 
p=0.76 

Katon et al., 2001;25  
Ludman et al., 2003;26 
Von Korff et al., 200327 
G1: 170 
G2: 145 
 

Depression severity among 
patients with severe 
depression (defined as SCL-
20 score >2.0 at baseline) 
N=79 

Mean difference in scores between groups across 12 
months: 0.08 
p=0.04 
 
Mean (SD) score at 3 months 
G1: 0.75 (0.55) 
G2: 0.79 (0.47)  
95% CI, NR 
p: NR 
*Sig difference between 2 depression specialists 
 
Mean (SD) score at 6 months 
G1: 0.74 (0.54) 
G2: 0.78 (0.51) 
95% CI, NR 
p: NR 
 
Mean (SD) score at 9 months 
G1: 0.69 (0.56) 
G2: 0.86 (0.57)  
95% CI, NR 
p: NR 
 
Mean (SD) score at 12 months 
G1: 0.65 (0.51) 
G2: 0.74 (0.54) 
95% CI, NR 
p: NR 
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Table G17. Depression: morbidity (continued) 

 

Author, Year 
N in Each Group 

Outcome 
Source Results 

 Functional impairment, 
Disability 
Sheehan Disability Scale 
 

Mean score (SD) at 3 months 
G1: 2.79 (3.94) 
G2: 2.08 (2.07)  
95% CI, NR 
p: NR 
 
Mean score (SD) at 6 months 
G1: 2.41 (3.23) 
G2: 2.23 (2.22) 
95% CI, NR 
p: NR 
 
Mean score (SD) at 9 months 
G1: 2.30 (2.06) 
G2: 2.30 (2.28)  
95% CI, NR 
p: NR 
 
Mean score (SD) at 12 months 
G1: 2.09 (1.98) 
G2: 2.08 (2.07) 
95% CI, NR 
p: NR 
 
Intervention effect (SD): 
Estimate: 0.15 (0.17) 
T-statistic: 0.86 
p=0.39 
 
Time effects (SD) 
Estimate: -0.06 (0.06) 
T-statistic: 1.06 
p=0.29 
 
Intervention x time effects (SD) 
Estimate: -0.12 (0.08) 
T-statistic: 1.47 
p=0.14 

 Functional impairment, SF-36 
Social Functioning scale, 
using imputed data and 
adjusting for baseline 
characteristics 
 

Mean score (SD) at 3 months 
G1: 81.4 (20.5) 
G2: 81.1 (21.1)  
95% CI, NR 
p: NR 
 
Mean score (SD) at 6 months 
G1: 83.3 (20.2) 
G2: 83.0 (20.9) 
95% CI, NR 
p: NR 
 
Mean score (SD) at 9 months 
G1: 84.7 (19.7) 
G2: 81.4 (22.4)  
95% CI, NR 
p: NR 
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Table G17. Depression: morbidity (continued) 

 

Author, Year 
N in Each Group 

Outcome 
Source Results 

  Mean score (SD) at 12 months 
G1: 86.9 (17.8) 
G2: 81.7 (20.4) 
95% CI, NR 
p: NR 
 
Intervention effects (SD): 
Estimate: 0.27 (1.42) 
T-statistic: 0.19 
p=0.85 
 
Time effects (SD) 
Estimate: 0.66 (0.48) 
T-statistic: 1.38 
p=0.17 
 
Intervention x time effects (SD) 
Estimate: 1.31 (0.66) 
T-statistic: 1.98 
p=0.047 

 Functional impairment, SF-36 
Role-Emotional scale, using 
imputed data and adjusting for 
baseline characteristics 
 

Mean score (SD) at 3 months 
G1: 67.2 (35.6) 
G2: 68.3 (35.6) 
95% CI, NR 
p: NR 
 
Mean score (SD) at 6 months 
G1: 67.8 (36.5) 
G2: 72.1 (31.8) 
95% CI, NR 
p: NR 
 
Mean score (SD) at 9 months 
G1: 70.8 (36.3) 
G2: 71.0 (34.3) 
95% CI, NR 
p: NR 
 
Mean score (SD) at 12 months 
G1: 75.9 (32.2) 
G2: 73.9 (36.2) 
95% CI, NR 
p: NR 
 
Intervention effects (SD): 
Estimate: -1.52 (2.21) 
T-statistic: 0.69 
p=0.49 
 
Time effects (SD) 
Estimate: 2.51 (0.88) 
T-statistic: 2.86 
p=0.004 



 

G-28 

Table G17. Depression: morbidity (continued) 

Abbreviations: CI = confidence interval; df = degree of confidence; G = group; IDS = Inventory of Depressive 
Symptomatology; ITT = intention to treat; N = number; NR = not reported; NS = not statistically significant; SCL-20 = Hopkins 
Symptom Checklist-20; SD = standard deviation. 

Table G18. Depression: patient satisfaction 

Abbreviations: CI = confidence interval; G = group; N = number; NR = not reported; NS = not statistically significant; SD = 
standard deviation. 

Author, Year 
N in Each Group 

Outcome 
Source Results 

  Intervention x time effects (SD) 
Estimate: 0.32 (1.16) 
T-statistic: 0.28 
p=0.78 

Author, Year 
N in Each Group 

Outcome 
Source Results 

Katon et al., 199521 
Major depression: 91 
G1: 49 
G2: 42 
Minor depression: 126 
G1: 59 
G2: 67 

Patients reporting 
antidepressant medications as 
helping somewhat to a great 
deal 
Questionnaire with 4-point 
ordinal scale 
 

Percentage at 4 months: 
Major depression group  
G1: 88.1 % 
G2: 63.3 % 
95% CI, NR 
p<0.01 
 
Minor depression group  
G1: 81.8 % 
G2: 61.4 % 
95% CI, NR 
p<0.02 

Katon et al. 199622 
Overall 
G1: 77 
G2: 76 
Major depression: 65 
G1: 31; G2: 34 
Minor depression: 88 
G1: 46; G2: 42 

Patients rating antidepressant 
medication as helping 
somewhat to a great deal 
Questionnaire with 4-point 
ordinal scale 
 
 
 

Percentage, at 4 months: 
Major depression group 
G1: 80% 
G2: 58.3% 
95% CI, NR 
p<0.10 
 
Minor depression group 
G1: 94.6% 
G2: 88.6% 
95% CI, NR 
p=0.36 
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Table G19. Depression: health care utilization 

 

Author, Year 
N in Each Group 

Outcome 
Source Results 

Katon et al.,199521 
Major depression: 91 
G1: 49 
G2: 42 
Minor depression: 126 
G1: 59 
G2: 67 

Number of study visits for 
collaborative care intervention 
(G1 only: N: 108)  
Medical records 

Mean (SD) at 12 months: 
3.9 (2.5) 

 Number of visits with primary 
care provider for depression 
(not study-related) 
Medical records 
 

Mean (SD) at 12 months: 
G1: 4.5 (3.7) 
G2: 3.7 (2.4) 
95% CI, NR 
p: NR 
 

 Patients seen by a mental 
health specialist (not study-
related) 
Medical records 
 

Number (%) at 12 months: 
G1: 30 (27%) 
G2: 34 (31%) 
95% CI, NR 
p: NR 
 

 Patients seen by a psychiatrist 
(not study-related) 
Medical records 

Number (%) at 12 months: 
G1: 3 (3%) 
G2: 11 (10%) 
95% CI, NR 
p: NR 

Katon et al., 199622 
Overall 
G1: 77 
G2: 76 
 

Number of visits with primary 
care provider  
Medical records 

Within first 12 weeks of treatment: 
Mean (SD) 
G1: 3.1 (1.7) 
G2: 2.9 (1.4) 
95% CI, NR 
p=0.30 
 
Within first 6 months after primary care referral visit: 
Mean (SD) 
G1: 4.6 (2.6) 
G2: 4.1 (2) 
95% CI, NR 
p=0.19 
 

 Patients seen by a mental 
health specialist 
Medical records 

Within first 12 weeks of treatment:  
Percentage: 
G1: 20% 
G2: 29% 
95% CI, NR 
p=0.21 
 
Within first 6 months after primary care referral visit: 
G1: 24% 
G2: 33% 
95% CI, NR 
p=0.21 
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Table G19. Depression: health care utilization (continued) 

Abbreviations: CI = confidence interval; df = degrees of freedom; G = group; N = number; NR = not reported; NS = not 
statistically significant; SD = standard deviation. 

Author, Year 
N in Each Group 

Outcome 
Source Results 

Katon et al., 1999;23  
Katon et al., 200224 
G1: 114 
G2: 114 
 

Number of visits with primary 
care provider 
Data source unspecified 

Mean (SD) at 3 months: 
G1: 1.6 (1.8) 
G2: 1.8 (1.8) 
95% CI, NR 
Chi-square (1 df): 1.46 
p=0.23 
 
Mean (SD) at 6 months: 
G1: 3.4 (4.3) 
G2: 3.3 (3.1) 
95% CI, NR 
Chi-square (1 df): 0.35 
p=0.55 
 

 Patients with ≥1 visit to a non-
study mental health specialist  
Data source unspecified 

Percentage at 3 months: 
G1: 17.5% 
G2: 24.6% 
95% CI, NR 
Chi-square (1 df): 1.29 
p=0.26 
 
Percentage at 6 months: 
G1: 24.6% 
G2:27.2% 
95% CI, NR 
Chi-square (1 df): 0.09 
p=0.76 
 

 Number of visits to a non-
study mental health specialist  
Data source unspecified 

Mean (SD) at 3 months: 
G1: 0.6 (1.7) 
G2: 0.8 (1.9) 
95% CI, NR 
p=0.34 
 
Mean (SD) at 6 months: 
G1: 1.3 (2.9) 
G2: 1.3 (2.9) 
95% CI, NR 
p=0.85 
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Table G20. Depression: costs 

Abbreviations: CI = confidence interval; F = Fisher-Snedecor distribution; G = group; N = number; NR = not reported. 

Author, Year 
N in Each Group 

Outcome 
Source Results 

Katon et al., 1999;23  
Katon et al., 200224 
G1: 114 
G2: 114 
 

Total ambulatory costs 
Health plan computerized data 

Mean (95%CI) over 36 months: 
G1: $8,524 (5,059-8,188) 
G2: $7,787 (6,595-8,980) 
F(1,180): 0.77 
p=0.40 

 Total health care costs 
Health plan computerized data 

Mean (95%CI) over 36 months: 
G1: $9,799 (7,763-11,834) 
G2: 9,192 (7,504-10,880) 
F(1,180): 0.91 
p=0.34 
 

 Depression treatment costs  
Health plan computerized data 

Over 36 months: 
F(1,173): 2.65 
p=0.10 
 

 Non-depression related 
outpatient costs 
Health plan computerized data 

Mean (95%CI) over 36 months: 
G1: $6,769 (5,351-8,188) 
G2: $5,470 (4,431-6,510) 
F(1,180): 0.11 
p=0.74 
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Table G21. Depression: quality of care 

Abbreviations: CI = confidence interval; df = degrees of freedom; G = group; N = number; NR = not reported. 

Table G22.Glaucoma: morbidity  

Abbreviations: CI = confidence interval; G = group; NR = not reported 

Author, Year 
N in Each Group Outcome Results 
Katon et al., 199521 
Major depression: 91 
G1: 49 
G2: 42 
Minor depression: 126 
G1: 59 
G2: 67 

Patients rating quality of 
depression care as good to 
excellent on a 5-point scale 
from poor to excellent 
 

Percentage at 4 months: 
Major depression group  
G1: 93.0 % 
G2: 75.0 % 
95% CI, NR 
p<0.03 
 
Minor depression group  
G1: 94.4 % 
G2: 89.3 % 
95% CI, NR 
p=0.30 

Katon et al., 199622 
Overall 
G1: 77 
G2: 76 
Major depression: 65 
G1: 31; G2: 34 
Minor depression: 88 
G1: 46; G2: 42 

Patients rating quality of 
depression care as good to 
excellent on a 5-point scale 
from poor to excellent 
 

Percentage at 4 months: 
Major depression group 
G1: 88.5% 
G2: 56% 
95% CI, NR 
p<0.009  
 
Minor depression group 
G1: 97.1% 
G2: 71.4% 
95% CI, NR 
p=0.003 

Katon et al., 1999;23  
Katon et al., 200224 
G1: 114 
G2: 114 
 

Patients rating the quality of 
care received for depression 
as good to excellent on a 5-
point scale from poor to 
excellent 
 

Percentage at 3 months: 
G1: 94.5% 
G2: 63.9% 
95% CI, NR 
Chi-square (1 df): 23.51 
p<0.00001 
 
Percentage at 6 months: 
G1: 79.5% 
G2: 63.5% 
95% CI, NR 
Chi-square (1 df): 4.21 
p=0.04 

Author, Year 
N in Each Group Outcome Results 
Okeke et al., 200928 
G1: NR 
G2: NR 

Intraocular pressure 
 

G1: NR, Applantoin 
G2: NR, Applantoin 
95 % CI, NR 
p: 0.81 
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Table G23. Musculoskeletal diseases: patient satisfaction 

Abbreviation: G = group. 

  

Author, Year 
N in Each Group Outcome Results 
Waalen et al., 200929  
G1: 68 
G2: 58 

Patient satisfaction with care 
assessed by response to the 
question: “Overall my 
treatment for osteoporosis has 
been a good experience” 
 
Measured at 1 year and 30 
days after study entry 

Percentage of patients responding 
 
All/most of the time: 
G1: 58 (85.3)  
G2: 52 (89.7) 
95% CI, NR 
 
Some of the time: 
G1: 4 (5.9) 
G2: 0 (0) 
95% CI, NR 
 
A little/none of the time: 
G1: 6 (8.8) 
G2: 6 (10.3) 
 
Overall p: 0.17 

Montori et al., 201130  
G1: NR 
G2: NR 

Mean satisfaction with 
knowledge transfer measured 
using 16-item decision conflict 
scale 
 
NR 

Amount of information 
G1: 6.6 
G2: 6.3 
95% CI, NR 
p: 0.798 
 
Clarity of information 
G1: 6 
G2: 6 
95% CI, NR 
p: 0.296 
 
Helpfulness of information 
G1: 6 
G2: 5.8 
95% CI, NR  
p: 0.624 
 
Would want other decisions 
G1: 6.1 
G2: 5.8 
95% CI, NR  
p: 0.248 
 
Would recommend to others 
G1: 6.4 
G2: 6.2 
95% CI, NR  
p: 0.435 
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Table G24. Policy interventions: clinical outcomes 
Author, Year 
N in Each Group 

Outcome 
Source Results 

Choudhry et al., 
201131 

G1: 2845 
G2: 3010 

Death from cardiovascular causes 

(rate/100 person-years) 
Health claims records 

 

G1: 1.7 

G2: 2.0 

HR (95% CI): 

0.85 (0.60-1.21) 
 

Rate of first fatal or nonfatal vascular 
event or revascularization 

(rate/100 person-years) 

Health claims records 

 

G1: 17.6 

G2: 18.8 

HR (95% CI): 

0.93 (0.82-1.04) 

 
Rate of all fatal or nonfatal vascular 
events or revascularization 

Health claims records 

G1: 21.5 

G2: 23.3 

HR (95% CI): 

0.89 (0.80-0.99) 

 
 

Rate of first fatal or nonfatal vascular 
event 

Health claims records 

G1: 11.0 

G2: 12.8 

HR (95% CI): 

0.86 (0.74-0.99) 

 
Abbreviations: G = group; N = number; NA = not applicable; CI = confidence interval; ACE Inhibitor = angiotensin-converting-
enzyme inhibitor; ARBs = angiotensin-receptor blockers; HR = hazard ratio. 
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Table G25. Policy interventions: economic outcomes 
Author, Year 
N in Each Group 

Outcome 
Source Results 

Choudhry et al., 
201131 
G1: 2845 
G2: 3010 

Total insurer spending 
(US dollars) 
Health claims records 

Mean (SD) 
G1: 64,726 (639,683) 
G2: 69,997 (617,650) 
Relative Spending (95% CI): 0.92 
(0.55-1.56) 

 Total patient spending 
(US dollars) 
Health claims records 

G1: 1,282 (1,549) 
G2: 1,781 (2,263) 
Relative Spending (95% CI): 0.74 
(0.68-0.80) 
 

 Combined insurer and patient total 
spending 
(US dollars) 
Health claims records 

G1: 66,008 (639,970) 
G2: 71,778 (618,055) 
Relative Spending (95% CI): 0.89 
(0.50-1.56) 
 

Abbreviations: G = group; N = number; NA = not applicable; CI = confidence interval; ACE Inhibitor = angiotensin-converting-
enzyme inhibitor; ARBs = angiotensin-receptor blockers; HR = hazard ratio 
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Table G26. Harms: adverse events outcomes 
Author, Year 
N Analyzed in Each 
Group 

Adverse Event Outcome 
Source Results 

Carter et al., 200932 
 
G1: 192 
G2: 210 

Mean total adverse event score 
Adverse event questionnaire with 47 items, 
developed for another study and 
administered by study nurses 
 

Measured twice, once at baseline and once 
at 6-month followup 
Baseline: Mean (SD) 
G1: 28.0 (23.0) 
G2: 42.1 (24.2) 
95% CI, NR 
p<0.001 
6-month followup (Mean (SD)) 
G1: 16.6 (12.5) 
G2: 39.2 (24.2) 
95% CI, NR 
p<0.001 
 
Between-group difference at 6 months 
p<0.001. However, this does not adjust for 
difference at baseline. 

Murray et al., 200712 
 
G1: 112  
G2: 192 

Number of patients who had an adverse drug 
event or medication error 
 
Measured using a program that identified 
adverse events from the medical record 
system 

G1: 42 (37.5%) 
G2: 91 (47.4%) 
95% CI, NR 
p: 0.094 

Schectman et al., 
199433 
 
Niacin: 
G1: 40 
G2: 40 
 
BAS:  
G1: 18 
G2: 20 

Percentage of patients reporting adverse 
events associated with medications at 2 
months 
Self-report to clinic staff 

2 months; measured at 2, 4, and 6 months; 
only 2-month results reported 
Niacin: flushing, pruritis, rash, heartburn 
(%) 
G1: 70, 32, 15, 9 
G2: 63, 29, 12, 5 
95% CI, NR 
p: NS, no number given 
 
BAS: constipation, bloating, flatulence, 
heartburn (%) 
G1: 44, 23, 19, 15 
G2: 26, 22, 11, 11 
95% CI, NR 
p: NS, no number given 

Abbreviations: BAS = bile acid sequestrant therapy; G = group; NR = not reported; NS = not significant. 
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