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Structured Abstract

Purpose: We conducted a systematic evidence review of the benefits and harms of behavioral
counseling interventions to prevent cardiovascular disease (CVD) in persons with established
risk factors to assist the U.S. Preventive Services Task Force (USPSTF) in updating its previous
recommendation statements.

Data Sources: We searched MEDLINE, Psyclnfo, the Database of Abstracts of Reviews of
Effects, and the Cochrane Central Register of Controlled Trials from 2001 through October 2013
to locate relevant trials for all key questions published since the previous reviews in support of
prior recommendations. We supplemented our searches with reference lists from relevant
existing systematic reviews, suggestions from experts, and information from Clinicaltrials.gov to
identify ongoing trials.

Study Selection: Two investigators independently reviewed 7,218 abstracts and 553 articles
against a set of a priori inclusion criteria. Investigators also independently critically appraised
each study using design-specific quality criteria based on USPSTF methods. We included fair- or
good-quality trials evaluating behavioral counseling interventions to promote a healthy diet,
physical activity, or both in persons with CVD risk factors, including hypertension, dyslipidemia,
metabolic syndrome, and impaired fasting glucose or glucose tolerance. We resolved
discrepancies by consensus.

Data Extraction and Analysis: One investigator abstracted data from 74 included studies into
evidence tables and a second reviewer checked these data. We conducted meta-analyses on 57 of
the 71 trials that provided necessary data to estimate the effect size of counseling on intermediate
health outcomes (lipids, blood pressure, weight measures, and glucose measures). We
qualitatively summarized the evidence for effects on health outcomes, behavioral outcomes, and
harms.

Data Synthesis: Key Question 1. Do healthy lifestyle counseling interventions improve CVD
health outcomes in adults with known CVD risk factors? Only a subset of trials (k=16) reported
measures of patient health outcomes, including CVD events (k=5) and self-reported measures of
quality of life (QOL) or depression symptoms (k=11). In general, intensive interventions that
combined lifestyle interventions did not reduce CVD events or mortality at up to 10 years of
followup, although event rates were generally low. In one early good-quality trial, a high-
intensity behavioral counseling intervention in conjunction with a protocol to start medication
reduced CVD events at 6.6 years compared with usual care (relative risk [RR], 0.71 [95% ClI,
0.51 to 0.99]). This study was conducted in Swedish men at high risk for CVD (which included
persons with diabetes and known CVD). Overall, combined lifestyle interventions did not appear
to improve self-reported depression symptoms (k=4) in persons with impaired fasting glucose or
glucose tolerance at 6 to 12 months. Findings that showed a benefit on self-reported QOL
measures were mixed. While three combined lifestyle counseling trials showed improvement on
selected QOL measures, two combined lifestyle counseling trials and two physical activity—only
counseling trials showed no benefit on self-reported QOL at 6 to 12 months.
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Key Question 2. Do healthy lifestyle counseling interventions improve intermediate CVD
outcomes in adults with known CVD risk factors? Medium- (31 to 360 minutes) to high-intensity
(>360 minutes) combined lifestyle counseling in persons selected for CVD risk factors reduces
total cholesterol, low-density lipoprotein (LDL) cholesterol, blood pressure, fasting glucose,
diabetes incidence, and weight outcomes. Overall, at 12 to 24 months, behavioral counseling
appears to reduce total cholesterol (k=34) by an average of 4.48 mg/dL (95% CI, 6.36 to 2.59),
LDL cholesterol (k=25) by 3.43 mg/dL (95% ClI, 5.37 to 1.49), systolic blood pressure (k=31) by
2.03 mm Hg (95% CI, 2.91 to 1.15), diastolic blood pressure (k=24) by 1.38 mm Hg (95% ClI,
1.92 to 0.84), fasting glucose (k=22) by 2.08 mg/dL (95% CI, 3.29 to 0.88), diabetes incidence
(k=8) by an RR of 0.58 (95% ClI, 0.37 to 0.89), and weight outcomes (k=34) by a pooled mean
difference of 0.26, using standardized units (95% CI, 0.35 to 0.16). There was substantial
statistical heterogeneity for weight outcomes. High-intensity combined lifestyle counseling in
persons with impaired fasting glucose or glucose tolerance (k=5) can reduce diabetes incidence
in the long term (RR, 0.55 [95% ClI, 0.45 to 0.67]). Intensive diet-only counseling interventions
primarily in persons with dyslipidemia who are not yet taking medications can also modestly
lower total (k=8) and LDL (k=7) cholesterol at 12 to 24 months. In contrast, medium-intensity
(k=8) physical activity—only counseling interventions (k=10) did not appear to improve
intermediate CVD outcomes at 12 to 24 months. Findings from trials that could not be included
in quantitative analyses were generally consistent with pooled findings.

Key Question 3. Do healthy lifestyle counseling interventions improve diet and physical activity
behavioral outcomes in adults with known CVD risk factors? Overall, objectively measured and
self-reported changes in dietary intake and physical activity were concordant with intermediate
outcome findings. Only three of the 61 trials that reported behavioral outcomes did not also
report intermediate health outcomes. In selected trials conducted in persons who were already
taking medications to lower cholesterol or blood pressure, counseling interventions appeared to
improve dietary intake and physical activity despite a lack of benefit on lipid or blood pressure
outcomes. Many physical activity—only counseling trials (k=9) had less than 12 months of
followup. Four of five trials reporting behavioral outcomes at 12 to 24 months found statistically
significant improvements in self-reported physical activity (i.e., number of persons meeting the
recommended 150 minutes of moderate activity per week, minutes per week of total or moderate
physical activity).

Key Question 4. What are the adverse effects of healthy lifestyle counseling in adults with known
CVD risk factors? We examined all included counseling trials for harms, including any
paradoxical change in outcomes. While we searched for additional studies examining harms of
healthy lifestyle counseling interventions, we did not find any. Overall, harms (or lack thereof)
were not commonly reported (k=10). In general, included interventions did not have significant
adverse effects, except for two persons who had serious events resulting from physical activity in
one trial targeting older adults. Reported increases in carbohydrate intake (k=8) were
accompanied by dietary improvements in fat, saturated fat, fiber, or fruits and vegetables,
without an overall increase in sugar or total calories consumed.

Limitations: Only a small subset of trials reported patient health outcomes, longer-term

followup of intermediate and behavioral outcomes, and harms. We were unable to identify
important contributors to statistical heterogeneity other than gross categorizations of type of

Healthy Lifestyle Counseling for CVD Risk Factors iv Kaiser Permanente Research Affiliates EPC



population or intervention.

Conclusions: Medium- and high-intensity diet and physical activity behavioral counseling in
overweight or obese persons with CVD risk factors resulted in consistent improvements across a
variety of important cardiovascular intermediate health outcomes up to 2 years. High-intensity
combined lifestyle counseling reduced diabetes incidence in the longer term. The applicability of
these findings depends largely on the availability of intensive counseling in practice and real-
world fidelity and adherence to these interventions.
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Chapter 1. Introduction

Purpose

The U.S. Preventive Services Task Force (USPSTF) will use this report to update its 2002 and
2003 recommendations on primary care—relevant behavioral counseling to promote a healthy diet
and physical activity in adults with traditional risk factors for cardiovascular disease (CVD).

Definitions

Healthy Diet

A healthy diet promotes health and reduces an individual’s risk for chronic disease through
nutritious eating patterns. For the purposes of this review, we will include any dietary counseling
interventions that promote a balanced diet (e.g., appropriate energy content); balance of fats
(e.g., consumption of mono and poly unsaturated fats, omega-3 fats, avoidance of excess
saturated fat, avoidance of trans fat); increased consumption of fruits and vegetables; increased
consumption of legumes; increased consumption of lean proteins; increased consumption of
nonfat or low-fat dairy; balance of carbohydrates (e.g., consumption of whole grain and fiber;
avoidance of excess refined carbohydrates, including excess sweetened beverages); and
avoidance of excess sodium. This guidance is generally consistent with dietary recommendations
of a number of groups, including the Institute of Medicine, the World Health Organization, the
U.S. Department of Health and Human Services (DHHS), the U.S. Department of Agriculture,
the Academy of Nutrition and Dietetics (previously the American Dietetic Association), the
Centers for Disease Control and Prevention (CDC), the American Heart Association (AHA) and
American College of Cardiology (ACC), the American Cancer Society, and the American
Diabetes Association. We did not review dietary counseling interventions that only focused on
micronutrient intake, vitamin and/or antioxidant supplementation, or alcohol moderation.

Physical Activity

Although no internationally accepted definition of physical activity exists, American researchers
have defined physical activity as “bodily movement produced by the contraction of skeletal
muscle that increases energy expenditure above the basal level.”* DHHS and other
organizations®* recommend that adults age 18 years and older should engage in at least 150
minutes of moderate-intensity or 75 minutes of vigorous-intensity aerobic physical activity per
week, in addition to engaging in strengthening activities at least twice per week. Based on these
definitions, this review focused on counseling interventions promoting aerobic- or strength-
related physical activity. We did not review counseling that focused primarily on flexibility or
balance.
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Cardiovascular Risk Factors

Risk factors for CVD are well established and include both modifiable and nonmodifiable
components. Modifiable risk factors include: dyslipidemia or hyperlipidemia (referred to as
dyslipidemia in this report), hypertension, diabetes, overweight and obesity, smoking, lack of
physica&I; gctivity, and unhealthy diet.” Nonmodifiable risk factors include: age, sex, and family
history.”

This review focuses on patients who are at high risk for CVD, which we defined as having one
or more of the following risk factors: dyslipidemia, hypertension, impaired fasting
glucose/impaired glucose tolerance, and/or metabolic syndrome. Metabolic syndrome is a
clustering of metabolic risk factors that include abdominal obesity, dyslipidemia, increased blood
pressure, insulin resistance, or glucose intolerance. While diabetes is a strong risk factor for
CVD,® we considered existing diabetes to be a CVD risk equivalent. As such, we did not review
studies primarily aimed at patients with diabetes or pre-existing coronary heart disease,
cerebrovascular disease, peripheral artery disease, or severe chronic kidney disease.

Prevalence and Burden of Preventable Iliness

Diseases associated with modifiable risk factors are the leading causes of illness and death in the
United States.’® CVD is the leading cause of death in the United States and nearly a quarter of
CVD deaths are considered avoidable.***? Declines in cardiovascular mortality in recent decades
have been attributed to improvements in modifiable risk factors, including reductions in blood
pressure, cholesterol, and physical inactivity.'®

A substantial portion of the U.S. population has at least one modifiable risk factor for CVD. In
2009-2010, for example, the overall age-adjusted prevalence of hypertension among U.S. adults
was approximately 29 percent.'* During this same time period, an estimated 13 percent of adults
had high total cholesterol and 21 percent had low high-density lipoprotein (HDL) cholesterol.™
In 2007-2010, the overall prevalence of high low-density lipoprotein (LDL) cholesterol was 27
percent in the United States.'® National Health and Nutrition Examination Survey (NHANES)
data from 2005-2006 indicate that about 30 percent of U.S. adults have impaired fasting glucose
or impaired glucose tolerance.'” Likewise, 2003—2006 NHANES data show a 34 percent
prevalence of metabolic syndrome.*® In 2011, 19 percent of U.S. adults smoked cigarettes.™
While the prevalence of hypertension and dyslipidemia has declined in the United States, these
conditions are still very common, and adequate control of these risk factors remains

suboptimal **202!

Cardiovascular risk factors and CVD burden is not equally distributed across the U.S.
population. Certain groups experience a higher prevalence of risk factors and rates of avoidable
death from CVD, including older adults, men, persons with low income, and some racial/ethnic
groups.'?141> 1722 gelected examples of the large variation in the distribution of risk factors
include: the prevalence of hypertension is approximately 67 percent in adults age 60 years and
older and just 7 percent in younger adults ages 18 to 39 years,'* and the prevalence of
hypertension is 40 percent in blacks compared with 26 percent in Hispanics and 27 percent in
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nonHispanic whites.** Similarly, poor Americans are nearly twice as likely to smoke as the
nonpoor (28% vs. 16%).'° Finally, the avoidable death rate for CVD among blacks is almost
twice that of whites.*

Dietary and Physical Activity Behaviors in the United States

Observational research consistently shows that a healthy diet and physical activity are associated
with benefits in important health outcomes, including reductions in cardiovascular events and
all-cause mortality.”*! Despite this convincing evidence, however, U.S. adults do not comply
with healthy diet and physical activity recommendations.®*** According to NHANES data from
2005-2006, greater than 30 percent of men and 32 percent of women do not engage in any
leisure time physical activity. Previous years of NHANES data reveal that rates of physical
activity did not significantly improve from 1999 to 2006 for men or women.** Similarly, greater
than 81 percent of men and 70 percent of women eat a poor diet, which is defined by inadequate
consumption of fruits/vegetables, fish, and whole grains and excess intake of sodium and
sweets/sugar-sweetened beverages.®* Adherence to an ideal diet has improved only minimally
from 1999 to 2008 (0.3% to 0.6% for men and 0.9% to 1.4% for women).** Some research shows
that high-risk adults are even less likely to adhere to healthy lifestyle behaviors than their lower-
risk counterparts. An analysis of NHANES data from 2001 to 2006 found that adults with
hypertension or dyslipidemia were less likely to adhere to five healthy lifestyle habits (including
consuming five or more fruits/vegetables per day, regular exercise, maintaining a healthy weight,
moderate alcohol consumption, and not smoking) than adults with no CVD or its risk factors (5%
and 8%, respectively, vs. 11%).* Secondary analysis of 1999—-2004 NHANES data for adults
with hypertension found that 20 percent of individuals adhered to DASH (Dietary Approaches to
Stop Hypertension) dietary recommendations, which emphasize fruits, vegetables, whole grains,
and low-fat dairy consumption while limiting sugar-sweetened foods and beverages, reducing
red meat consumption, and avoiding added fats.*

There is also a marked disparity in healthy diet and physical activity behaviors by important
subpopulations. Persons of lower socioeconomic status or those with lower educational
attainment tend to exercise less, eat fewer fruits and vegetables, and eat fewer foods rich in
dietary fiber compared with those in a higher socioeconomic position or with higher educational
attainment.>”® Nonwhites tend to exercise less than whites,***° and blacks consume fewer
servings of fruits and vegetables than whites.*”***? Physical activity rates are lower in older
persons and women than in younger persons and men.**** Major barriers to healthy eating
include: low income, food marketing, lack of accessible and accurate information on what
constitutes a healthy diet, poor accessibility to affordable healthy foods, lack of opportunity to
experiment and to develop cooking skills (e.g., poor literacy, reduced access to well-equipped
kitchens, homelessness, poor educational attainment), and sociocultural factors (e.g., family or
cultural food norms, family resistance, lack of support, and child care demands can all inhibit
dietary change). Major barriers to physical activity in adults include: high costs of exercise
facilities, exercise equipment, and sports teams; poor access to facilities; and unsafe or
unsupportive environments.**** Psychosocial barriers to physical activity include: anxiety about
unfamiliar settings for exercise, poor body image, lack of social support for exercise, low self-
efficacy for maintaining an exercise program, and lack of belief in the benefits of exercise.*
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Current Clinical Practice in the United States

Consistent with the 2002 USPSTF recommendation, the American Academy of Family
Physicians recommends that primary care physicians or other qualified professionals provide
intensive behavioral dietary counseling for adults with dyslipidemia and other known risk factors
for cardiovascular and diet-related chronic disease.*> The American College of Physicians has
endorsed the USPSTF recommendation and other organizations, including the AHA and
Academy of Nutrition and Dietetics, have produced similar guidance.*®*°

Although patients perceive family doctors as one of the most reliable sources of information on
food and nutrition,*® dietary counseling practices of primary care clinicians fall short of
recommendations, even for patients at high risk for CVD. A 2002 survey showed that among
adults with hypertension, just 21 percent reported being advised by a physician or other health
professional to start a diet or change their eating habits and 22 percent reported receiving advice
to reduce their sodium intake.>* A direct observation study of family medicine visits found that
although diet was discussed in 31 percent of visits, offers of assistance and followup were
infrequent (17% and 10% of visits, respectively).>

Despite improvements in physician advice to encourage physical activity over the past decade,
the prevalence of physical activity counseling remains low. The 2010 National Health Interview
Survey, for example, showed that approximately 44 percent of adults with hypertension reported
that their physician recommended they exercise (up from 34% in 2000).>® This survey found a
higher proportion of physical activity advice among adults with chronic conditions, including
CVD and diabetes, compared with the overall population (32%). A recent systematic review of
providers’ attitudes toward physical activity counseling found that most primary care providers
agree that such counseling is important and that they have a role in promoting physical activity to
their patients.> Barriers to physical activity counseling cited by providers, however, are
substantial and include: lack of time, lack of knowledge or training about physical activity
counseling, and lack of success with changing patient behavior.>

Previous USPSTF Recommendations

In 2012, the USPSTF updated the recommendation for adults without pre-existing CVD or its
risk factors, concluding that the average benefit of behavioral counseling interventions in
primary care to promote a healthy diet and/or physical activity for CVD prevention is small, and
that clinicians may consider selectively providing or referring individual patients for medium- or
high-intensity behavioral counseling interventions (C recommendation).

The 2012 recommendation did not address counseling in persons with known traditional CVD
risk factors. In 2002, the USPSTF issued separate recommendations for healthy diet and physical
activity counseling, both of which included persons with cardiovascular risk factors (as well as
unselected persons). In 2002, the USPSTF recommended intensive behavioral dietary counseling
for adult patients with hyperlipidemia and other known risk factors for cardiovascular and diet-
related chronic disease (B recommendation). It concluded, however, that the evidence was
insufficient to recommend for or against behavioral counseling in primary care settings to
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promote physical activity (I statement).

In 2012, the USPSTF issued a related recommendation on screening for and management of
adult obesity. It recommended screening all adults for obesity, and that clinicians should offer or
refer obese patients to intensive, multicomponent behavioral interventions (B recommendation).

As a result, we conducted this systematic review to support the USPSTF in updating its 2002
recommendations on primary care—relevant behavioral counseling to promote a healthy diet and
physical activity in patients with known CVD risk factors. This review was designed to
complement the existing systematic reviews that supported the 2012 USPSTF recommendations
and, therefore, does not include healthy lifestyle interventions aimed at persons without CVD
risk factors or interventions primarily aimed at weight loss or weight management.
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Chapter 2. Methods

Scope and Purpose

This systematic review was designed to complement the systematic review supporting the 2012
USPSTF recommendation that focused on healthy lifestyle counseling for individuals without
pre-existing CVD or its risk factors.” For this review, we adapted our previous analytic
framework and key questions to address the benefits and harms of primary care—relevant
counseling interventions to improve diet and physical activity in adults with known
cardiovascular risk factors (e.g., hypertension, dyslipidemia, impaired fasting glucose or glucose
tolerance, metabolic syndrome), but without pre-existing CVD.

Analytic Framework and Key Questions

Using the USPSTF’s methods (detailed in Appendix A),>® we developed an analytic framework
(Figure 1) and four key questions (KQs):

1. Do primary care—relevant behavioral counseling interventions for healthy diet and/or
physical activity improve CVD health outcomes (e.g., prevent morbidity and mortality) in
adults with known CVD risk factors (e.g., hypertension, dyslipidemia, impaired fasting
glucose, metabolic syndrome)?

a. Are there population or intervention characteristics that influence the effectiveness of the
interventions?

2. Do primary care—relevant behavioral counseling interventions for physical activity and/or
healthy diet improve intermediate outcomes associated with CVD (e.qg., blood pressure,
lipids, glucose, weight) in adults with known CVD risk factors (e.g., hypertension,
dyslipidemia, impaired fasting glucose, metabolic syndrome)?

a. Are there population or intervention characteristics that influence the effectiveness of the
interventions?

3. Do primary care—relevant behavioral counseling interventions for physical activity and/or
healthy diet change associated health behaviors in adults with known CVD risk factors (e.qg.,
hypertension, dyslipidemia, impaired fasting glucose, metabolic syndrome)?

a. Are there population or intervention characteristics that influence the effectiveness of the
interventions?

4. What are the adverse effects of primary care-relevant behavioral counseling interventions for
physical activity and/or healthy diet in adults with known CVD risk factors (e.g.,
hypertension, dyslipidemia, impaired fasting glucose, metabolic syndrome)?

Data Sources and Searches

We designed this review to serve as an extension of our prior systematic review that was
completed in 2009.%° As such, we examined all included and excluded studies from that
systematic review, paying particular attention to excluded studies in persons with CVD risk
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factors. The literature search for this systematic review includes searches from MEDLINE,
PubMed, PsyclInfo, the Database of Abstracts of Reviews of Effects, and the Cochrane Central
Register of Controlled Trials from January 2001 through October 2013. We also searched for
recent relevant existing systematic reviews on healthy lifestyle counseling in persons with CVD
risk factors from January 2008 through January 2013 in MEDLINE, the Cochrane Database of
Systematic Reviews, and the Database of Abstracts of Reviews of Effects, and publications from
the Institute of Medicine, the Agency for Healthcare Research and Quality (AHRQ), and the
National Institute of Health and Clinical Excellence. We worked with a medical librarian to
develop our search strategy (Appendix A Table 1) and all searches were limited to articles
published in the English language. We managed the literature search results using version 12.0 of
Reference Manager® (Thomson Reuters, New York, NY), a bibliographic management software
database.

To ensure the comprehensiveness of our search strategy, we reviewed the reference lists of
included studies and relevant systematic reviews and meta-analyses to identify relevant articles
that were published before the timeframe of or not identified in our literature searches. We also
supplemented our database searches with suggestions from experts and searched
Clinicaltrials.gov to identify relevant ongoing trials (Appendix B).

Study Selection

Two investigators independently reviewed the titles and abstracts of 7,218 identified articles to
determine if the study met the inclusion and exclusion criteria for design, population,
intervention, and outcomes (Appendix A Figure 1). Two reviewers then independently
evaluated 553 full-text articles of potentially included studies against the complete inclusion and
exclusion criteria (Appendix A Table 1). We resolved disagreements by discussion and
consultation with a third reviewer, if necessary. Excluded studies and reasons for their exclusion
are listed in Appendix C.

We developed an a priori set of inclusion and exclusion criteria (Appendix A Table 1). We
included studies in adults who had at least one cardiovascular risk factor, including hypertension,
dyslipidemia, impaired fasting glucose or glucose tolerance, and metabolic syndrome. We
excluded trials in persons with known CVD (i.e., coronary artery disease [CAD], cerebrovascular
disease, peripheral artery disease), severe chronic kidney disease, and diabetes. While diabetes is
a strong risk factor for CVD,>® we considered existing diabetes to be a CVD risk equivalent. As
such, we excluded trials evaluating lifestyle counseling interventions for the management of
diabetes. While many included trials targeted persons with a combination of risk factors,
including smoking and obesity, we did not find any diet and/or exercise counseling trials that
selected persons exclusively based on smoking history. We excluded populations in which
obesity was the only CVD risk factor, as these trials recruited persons exclusively for obesity
with a primary aim of weight loss or weight management. These trials were excluded because
this evidence base is covered by a separate systematic review conducted for the USPSTF;*’ the
USPSTF issued a separate recommendation statement in 2012 for the management of obesity in
adults.®® We also excluded populations with increased risk for CVD (e.g., due to physical
inactivity, prehypertension), but without traditional CVD risk factors. Again, these trials were
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covered by a separate systematic review® and are addressed in the 2012 USPSTF
recommendation on healthy lifestyle behavioral counseling.

We included behaviorally-based counseling interventions to promote a healthy diet, physical
activity, or both. Counseling interventions could be delivered alone or as part of a
multicomponent intervention. Interventions had to be either conducted in primary care or judged
to be feasible for delivery or referral from primary care. Therefore, we excluded interventions
delivered through nonreferable community settings (e.g., work sites, churches). We included
physical activity interventions that incorporated activities such as walking, cycling, swimming,
or resistance training. We included healthy diet interventions aiming to change dietary behavior
or improve or maintain cardiovascular health through a balanced diet (e.g., appropriate calorie
intake; increased fruits and vegetables, whole grains, and fiber; balanced fats intake; and
decreased sodium). We excluded interventions that were primarily aimed at evaluating if
behavior change (i.e., improved diet or increased physical activity) resulted in physiologic or
health benefits, as opposed to including interventions aimed at evaluating if counseling could
change behavior. Therefore, we generally excluded interventions that focused on providing
controlled diets or supervised physical activity. However, we included counseling interventions
if they provided limited samples of foods or access to (optional) guided physical activity. We
excluded counseling interventions primarily aimed at weight loss, falls or fracture prevention, or
cognitive functioning, rather than CVD prevention.

Given the maturity and volume of literature, we focused on the most rigorous and most
applicable evidence. Therefore, we limited studies of efficacy or effectiveness to fair- to good-
quality randomized, controlled trials or controlled clinical trials that were conducted in
developed countries and whose results were published in 1990 or later. Included trials had to
compare an active intervention with usual care, a minimal intervention, or an attention control
group. Because usual care for persons with known cardiovascular risk factors includes lifestyle
counseling, we allowed included trials to use comparator groups that received nontailored
printed materials, a single annual session (limited to 45 to 60 minutes), or two to three brief
sessions annually (limited to 15 minutes each). We required that included trials have a followup
duration of 6 months or greater. We examined health outcomes, including morbidity or mortality
related to CVD. Intermediate health outcomes, or physiologic outcomes, included blood
pressure, total cholesterol, LDL cholesterol, HDL cholesterol, fasting serum glucose, glucose
tolerance, hemoglobin Alc, weight, and body mass index (BMI). Consistent with current
USPSTF methods, true health outcomes (KQ 1) are those that are experienced by the patient.
Therefore, we considered disease incidence (e.g., diabetes) and changes in CVD risk score as
intermediate outcomes (KQ 2), as opposed to health outcomes (KQ 1), for this review. We
accepted a number of behavioral outcomes, including self-reported dietary intake, self-reported
physical activity, or objectively measured markers of behavior change, such as VO,max and
urinary sodium. We also included observational studies that reported serious harms (i.e., adverse
events resulting in unexpected or unwanted medical attention), but did not include case series or
case reports.
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Data Extraction and Quality Assessment

One reviewer extracted data from all included studies rated as fair or good quality into a standard
evidence table. A second reviewer checked the data for accuracy. The reviewers abstracted
population characteristics (e.g., details about baseline demographics and baseline CVD risk),
study design elements (e.g., recruitment procedures, inclusion/exclusion criteria, duration of
followup and attrition), intervention and control characteristics (e.g., content, format, setting,
number and length of sessions, duration, provider), any behavioral outcomes related to healthy
diet and physical activity, and intermediate health outcomes (e.g., blood pressure, lipids, glucose
tolerance, measures of weight, medication use, diabetes incidence, composite CVD risk), as well
as patient health outcomes (e.g., mortality, CVD events, quality of life [QOL]) and harms
(Appendix D Tables 1-9; Appendix E Table 1).

Two reviewers independently appraised all articles that met inclusion criteria using the
USPSTF’s design-specific quality criteria,®® which we supplemented with the National Institute
for Health and Clinical Excellence methodology checklists (Appendix A Table 2).°* We rated
articles as good, fair, or poor quality. In general, a good-quality study met all criteria well. A
fair-quality study did not meet, or it was unclear if it met, at least one criterion, but also had no
known important limitation that could invalidate its results. A poor-quality study had important
limitations, or a fatal flaw, that would invalidate results. We excluded poor-quality studies from
this review. Poor-quality studies had important limitations, including one or more of the
following risks for bias: very high attrition (>40%), with or without differential attrition between
intervention arms; lack of randomization, with biased assignment of participants to intervention
arms, often with differences in or no reporting of baseline characteristics, per protocol analyses
only; and poor description of methods that did not allow for adequate quality assessment.

Data Synthesis and Analysis

Because of the clinical heterogeneity across this body of evidence, we separately analyzed
identified evidence according to how populations were targeted or defined (i.e., dyslipidemia,
hypertension, impaired fasting glucose or glucose tolerance, or mixed risk factors), as well as
according to type of intervention evaluated (i.e., focus on dietary counseling alone, physical
activity alone, or both diet and physical activity counseling). We used summary tables to
describe key characteristics of trials capturing the major sources of heterogeneity among
included trials and results for the multiple outcomes reported for each trial.

We conducted random-effects meta-analyses using the DerSimonian and Laird method to
estimate the effect size of counseling on intermediate health outcomes (KQ 2) (i.e., weight or
BMI; systolic and diastolic blood pressure; total, HDL, or LDL cholesterol; triglycerides; fasting
blood glucose; and diabetes incidence).®? Other measures of adiposity (i.e., waist circumference)
and glucose (i.e., hemoglobin Alc, 1- or 2-hour glucose tolerance) were not as commonly
reported. We conducted qualitative synthesis of health outcomes (KQ 1) and harms (KQ 4) given
the sparse reporting of these outcomes. We also conducted qualitative syntheses of behavioral
outcomes (KQ 3) (e.g., self-reported physical activity; objectively measured fitness; intake of
total energy, fat, saturated fat, fiber, fruits and vegetables; and urinary sodium as a measure of
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sodium intake) because of the wide variation in reporting of these outcome measures across
included trials. Outcome analyses were also stratified by length of followup after randomization.
Short-term followup included outcome measurements from 6 to less than 12 months.
Intermediate-term followup included outcome measurements from 12 to 24 months. Long-term
followup included outcome measurements after 24 months. Because the interventions were quite
variable in their duration, the length of followup does not reflect duration of effect
postintervention. We also used intervention intensity as a key characteristic of heterogeneity.
Low-intensity interventions were estimated to include 30 minutes or less of contact with
providers. These trials generally included only a single contact, two very brief contacts, or mail-
only interventions. Medium-intensity interventions were estimated to involve greater than 30
minutes, but less than 6 hours, of contact with providers (e.g., 1-hour group meeting monthly for
up to 6 months). High-intensity interventions were estimated to involve greater than 6 hours of
contact. Because many articles did not report detailed information about the duration of contact,
these categorizations often involved some reviewer judgment. As such, at least one other team
member reviewed the studies’ categorizations, and we resolved discrepancies through discussion.

For all intermediate health outcomes, we pooled the difference in change from baseline to
followup between groups. We converted all outcomes to a common metric (e.g., mg/dL, mm Hg,
Ib) using standard conversion factors.®® We calculated the pooled weighted mean difference
separately for short-, intermediate-, and long-term followup. For weight outcomes, we estimated
a standardized mean difference because measures could be either weight (Ib) or BMI (kg/m?). If
there were multiple intervention arms, we selected the most intensive or comprehensive arm to
include in the meta-analysis. If the active intervention arms were of similar intensity and
comprehensiveness, we calculated combined means and standard deviations using standard
formulas. We adjusted results for cluster-randomized trials, but did not report adjusting for the
clustering effect.

We assessed the presence of statistical heterogeneity among the studies using standard chi-
squared tests and the magnitude of heterogeneity was estimated using the 12 statistic.®* In
instances of 10 or more studies, we formally assessed for publication bias, whether the
distribution of the effect sizes was symmetric with respect to the precision measure, using funnel
plots and Egger’s linear regression method.®>®°

We used stratified analyses and visual inspection of forest plots arranged by effect size and/or
meta-regressions (combining all studies included for KQ 2) to examine the effect of a priori-
specified primary sources of heterogeneity on effect size: study population, intervention type,
intervention intensity (including number of contacts and duration of intervention), length of
followup, overall methodologic quality of study, year of publication, country setting (United
States vs. other), type of control group, and population risk (including average age, percent
smokers, percent with hypertension, percent with dyslipidemia, percent with diabetes, average
systolic blood pressure [SBP], average LDL cholesterol, average BMI, medication use). For each
of the intermediate health outcomes, we also used meta-regressions to examine whether
population, intervention focus, intervention intensity (high vs. not high), publication year, study
quality (rated on a 4-point scale), and mean age of the study sample were associated with effect
size. We conducted two sets of models when examining intervention by intensity, year, study
quality, and age—one controlling for population (using the multiple risk factors population as the
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reference group) and one controlling for intervention focus (using the combined healthy diet plus
physical activity interventions as the reference group). We performed all analyses using Stata
11.2 (StataCorp, College Station, TX).

Expert Review and Public Comment

A draft research plan was available for public comment from January 29 to February 25, 2013
that included the analytic framework, KQs, and inclusion criteria. We made no substantive
changes to our review methods based on comments received. A draft version of this report was
reviewed by six invited content experts as well as federal partners from the CDC, Centers for
Medicare & Medicaid Services, National Institutes of Health, U.S. Department of Veterans
Affairs (VA), and the Military Health Service. Comments received during this process were
presented to the USPSTF during its deliberation of the evidence and subsequently addressed, as
appropriate, in this final version of the report. Additionally, a full draft report was posted for
public comment on the USPSTF’s Web site from May 13 to June 9, 2014. We received
comments from five unique individuals or organizations. All comments were reviewed and
considered. No new substantive issues were brought up during the public comment periods that
were not previously considered. No major changes were made to the text in the final report.
Minor editorial suggestions/corrections were addressed as appropriate.

USPSTF Involvement

The authors worked with three USPSTF liaisons at key points throughout the review process to
refine the inclusion criteria, address methodological decisions on applicable evidence, and
resolve issues around the scope of the final evidence synthesis. AHRQ funded this research
under a contract to support the work of the USPSTF. AHRQ staff provided oversight for the
project and assisted in external review of the draft evidence synthesis.
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Chapter 3. Results

Description of Included Studies

We included 74 fair- to good-quality healthy lifestyle counseling trials in persons with
cardiovascular risk factors that met our inclusion criteria (Tables 1 and 2). Of these 74 included
trials, only 16 trials reported health outcomes (KQ 1) (e.g., CVD events, self-reported QOL), 71
trials reported intermediate health outcomes (KQ 2) (e.g., lipid measures, blood pressure,
glucose, diabetes incidence, weight measures), 61 trials reported behavioral outcomes (KQ 3)
(e.g., objective or self-reported measures of change in diet or physical activity), and 10 trials
explicitly reported on harms (or lack thereof) of counseling interventions (KQ 4). We did not
identify any additional studies that addressed harms of counseling interventions other than the
trials included for KQs 1-3.

Included Populations

We included 17 trials conducted exclusively in persons with dyslipidemia or that included an
intervention aim that was primarily focused on reducing cholesterol (Table 3).°”%* We included
15 trials conducted exclusively in persons with hypertension (Table 4).6"%*¥" We included 16
trials aimed at preventing diabetes in persons with impaired fasting glucose or glucose tolerance
(Table 5).%81% We included 26 trials in persons selected for any one or a combination of CVD
risk factors, most commonly including dyslipidemia, hypertension, elevated glucose (including
diabetes), metabolic syndrome, obesity, and smoking (Table 6). Most trials ranged from 50 to
1,000 participants. Only one trial had fewer than 50 participants.'* Seven trials had more than
1,000 participants, including Vitalum,'® Diabetes Prevention Program (DPP),%° Euroaction,*®
Inter99,"*” WISEWOMAN California,'®® Rural Health Promotion Project (RHPP), and the
National Exercise Referral Scheme (NERS) trial.® The mean age in populations studied ranged
from 40.5 to 71 years (interquartile range [IQR], 52.0 to 59.4 years). Nine trials specifically
targeted older adults. The mean age in these trials ranged from 64.5 to 71 years. Both men and
women were well represented in included trials, most of which included both sexes. Four trials
included only women®104198110 anq five trials included only men.” %397 1112 Aoyt one third
(k=28) of included trials were conducted in the United States. The remaining trials were
conducted in western Europe (k=33), Australia (k=6), Japan (k=3), Canada (k=2), and New
Zealand (k=2). Of the trials conducted in the United States, 23 trials reported including nonwhite
populations that ranged from 4 to 100 percent. More than one third of participants were nonwhite
in 12 of the U.S.-based trials.

The proportion of participants with dyslipidemia at baseline ranged from 5.5 to 100 percent for
included trials, where reported, with a range of baseline LDL cholesterol from 105.7 to 202.7
mg/dL. The proportion with hypertension ranged from 0 to 100 percent, with a range of SBP
from 123 to 162 mm Hg. In trials including persons with impaired fasting glucose or glucose
intolerance, fasting blood glucose at baseline ranged from 93.2 to 110.6 mg/dL. When reported,
the proportion of smokers in included trials ranged from 0 to 100 percent. The average BMI in
all but two trials*** ranged from overweight to obese. The median BMI was 29.8 kg/m? (IQR,
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28.4 to 31.2 kg/m?). While we excluded trials conducted exclusively in persons with diabetes,
many trials included some persons with diabetes, ranging from 3.6 to 45.4 percent.

Trials did not generally restrict or require the use of lipid-, blood pressure-, or glucose-lowering
medications. In nine of the 17 trials conducted exclusively in persons with dyslipidemia,
however, participants were not allowed to be taking lipid-lowering medications. Three of the 15
trials were conducted exclusively in persons with hypertension who were not allowed to be
taking antihypertension medication, while five trials explicitly selected for persons taking them.
None of the trials in persons with impaired fasting glucose or glucose tolerance included
participants taking medications for glycemic control.

Included Interventions

The 74 trials included 49 diet and exercise counseling intervention arms, 18 diet-only
intervention arms, and 10 physical activity intervention arms (Table 2). Of the interventions
evaluated, only two were low-intensity, 48 were medium-intensity, and 37 were high-intensity
interventions (Tables 7-10). Medium-intensity interventions had a median number of five
contacts (IQR, 3 to 8 contacts), with a median duration of 9 months (IQR, 4 to 11 months). High-
intensity interventions had a median number of 16 contacts (IQR, 9 to 31 contacts), with a
median duration of 12 months (IQR, 8 to 18 months). The vast majority of interventions relied
on face-to-face sessions, either in individual or group sessions (Appendix E). Although many
interventions used adjunctive telephone contacts, five medium-intensity trials relied solely on
telephone and mail contacts to deliver the behavioral counseling.?”#41%>113114 Gjyen the intensity
and expertise needed for these interventions, the counseling interventions evaluated are primarily
referable from primary care, as opposed to delivered in primary care. Counseling interventions
were delivered by dieticians or nutritionists, physiotherapists or exercise
professionals/consultants, and/or trained interventionists (e.g., health educators, psychologists,
nurses, case managers, life coaches).

Counseling interventions were aimed at promoting knowledge, motivation, and skills for healthy
diet and/or increased physical activity (Appendix E). Individually-tailored healthy diet
counseling included at least one, but most often a combination of messages, including: decreased
portion sizes/calories; decreased fat, saturated fat, and cholesterol; decreased salt; increased
fruits and vegetables; increased complex carbohydrates and/or fiber; decreased refined sugar;
and alcohol in moderation. Individually-tailored physical activity counseling focused on
increasing physical activity, some of which included optional supervised exercise sessions,
pedometers, and diaries. Counseling interventions, regardless of focus on diet, physical activity,
or combined lifestyle messages, included didactic education (i.e., with limited patient
interaction) as well as individualized care plans, problem solving skills, and audit and feedback.
A few interventions also included financial incentives (including low-cost exercise options) and
family/spouse support. Although our review excluded interventions solely aimed at weight loss
or weight management, many included trials involved weight loss or weight goals for
participants who were overweight. Similarly, although our review excluded interventions solely
aimed at smoking cessation, some counseling interventions included smoking cessation
counseling when applicable. Some counseling interventions were paired with management
algorithms to adjust medications (start, stop, change dosage). The vast majority of trials (k=47)
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used usual care as a comparator. Therefore, while we assume that persons in the control group
received some sort of counseling, it was not well described in the majority of articles. Twelve
trials used a wait-list control, in which participants in the control group likely did not receive
active counseling during the trial period. Fourteen trials used minimal intervention as a control,
and these trials included counseling that may not be provided as standard of care in most primary
care settings (e.g., reminder email prompts to primary care clinicians, substantive nontailored
written patient education materials, pedometers, brief annual counseling).

Quality

All trials were rated as fair to good quality. Thirteen trials were excluded for poor quality
(Appendix C). We included 11 good-quality and 63 fair-quality trials. We rated one trial as good
quality for health outcomes (KQ 1), but only fair quality for intermediate health outcomes (KQ
2) because of higher attrition for measurement of intermediate outcomes. In general, the
limitations for these fair-quality studies included: lack of reporting of details about
randomization; small differences in baseline characteristics between intervention arms; lack of
blinding of outcomes assessment (for nonobjective measures); attrition greater than 20 percent,
but less than 40 percent; differential attrition between study arms; evidence of attrition bias or
lack of details to assess for attrition bias; and lack of reporting on how missing data were
handled or having completers-only analyses. Fidelity of, and adherence to, the intervention was
not commonly reported.

KQ 1. Do Primary Care—Relevant Behavioral Counseling
Interventions for Healthy Diet and/or Physical Activity
Improve CVD-Related Health Outcomes in Adults With

Known CVD Risk Factors?

Overall Results

Only 16 included trials reported measures of patient health outcomes (Table 11). Five of these
trials reported CVD events, including mortality.®***>**® Nine of these trials combined lifestyle
interventions®>86:929495.110.118-121 9 tyyo of the physical activity—only trials*®*? reported self-
reported QOL or depression symptom outcomes. One additional physical activity counseling trial
used QOL outcomes (the 36-1tem Short-Form Health Survey [SF-36]), but only reported results
for selected domains (subscores).*? Overall, there was no reduction in CVD events or mortality
at 6 to 79 months across four of five trials reporting these outcomes. Event rates, however, were
generally low. One good-quality trial, the Finnish Diabetes Prevention Study, found no
difference in CVD events or mortality at the 10-year observational followup from the original
trial."** One early good-quality trial, the Risk Factor Intervention Study, was a high-intensity
behavioral counseling intervention in conjunction with a protocol to start medication for
dyslipidemia or elevated glucose or nicotine replacement therapy for tobacco smoking among
Swedish men. This intervention reduced a composite measure of all CVD events compared with
usual care at 6.6. years (relative risk [RR], 0.71 [95% ClI, 0.51 to 0.99]).*2 Overall, combined
lifestyle interventions do not appear to improve self-reported depression symptoms (k=4) in

Healthy Lifestyle Counseling for CVD Risk Factors 14 Kaiser Permanente Research Affiliates EPC



persons with impaired fasting glucose or glucose tolerance at 6 to 12 months.**°*%® Findings of
benefit on self-reported QOL measures were mixed. While three combined lifestyle counseling
interventions appeared to improve selected measures of QOL,**%'* two combined lifestyle
counseling interventions*?**** and two physical activity—only counseling interventions®®*#
showed no benefit on self-reported QOL at 6 to 12 months.

Sparse reporting of both CVD events and self-reported measures of depression symptoms or
QOL do not allow for definitive conclusions as to whether or not behavioral counseling
interventions can improve patient health outcomes. We did not consider diabetes incidence or
changes in CVD risk score as health outcomes. We discuss these outcomes with intermediate
health outcomes in KQ 2.

Detailed Results for CVD Events and/or Mortality

Four good-quality trials (n=3,962) of high-intensity combined lifestyle behavioral counseling
interventions did not reduce CVD outcomes or mortality (Table 11; Appendix G Table 1).21*
118 These event rates were very low, however. DPP (n=2,161) was aimed at preventing diabetes
in overweight persons with impaired fasting glucose.®® The mean age of participants was 51
years and about one quarter to one third of participants had hypertension or dyslipidemia,
respectively. PREMIER (n=304, hypertension subgroup only) was aimed at lowering blood
pressure in persons who were not yet taking medications.**® The mean age of participants was 52
years and the mean SBP at baseline was 144 mm Hg. The Trial of Non-pharmacologic
Intervention in the Elderly (TONE) (n=975) was aimed at lowering blood pressure in persons
who were already taking antihypertension medications; participants were older, with a mean age
of 67 years, and the mean SBP at baseline was 128 mm Hg.**" None of these studies included
persons with diabetes. PREMIER only had 6 months of followup. While DPP and TONE
reported longer-term followup (up to 36 months), they had low CVD event rates at
approximately 6 to 15 CVD events per 1,000 person-years. One good-quality trial, the Finnish
Diabetes Prevention Study (n=522), was conducted in Finland and evaluated a high-intensity
combined lifestyle counseling intervention to prevent diabetes. This trial reported long-term
observational followup on mortality and CVD events from the original trial.'** At approximately
10 years, the study reported no statistically significant difference in mortality (hazard ratio [HR],
0.57 [95% CI, 0.21 to 1.58]) (2.2 vs. 3.8 deaths per 1,000 person-years in the intervention and
control groups, respectively) or CVD events (HR, 1.04 [95% CI, 0.72 to 1.51]) (22.9 vs. 22.0
events per 1,000 person-years in the intervention and control groups, respectively) between the
group originally assigned to a high-intensity combined lifestyle intervention to prevent diabetes
and the usual care control group.

The Risk Factor Intervention Study (n=508) was also a good-quality trial that evaluated a high-
intensity behavioral counseling intervention that reported CVD outcomes, including mortality.**?
This trial, however, was conducted in Sweden in the late 1980s and only included men. The
mean age of participants was 66 years, all participants had hypertension, the mean SBP was 155
mm Hg, and three quarters of participants also had dyslipidemia (mean LDL cholesterol, 178
mg/dL). Notably, 29 percent of participants were current smokers and 22 percent had diabetes.
Eight percent of participants had a previous myocardial infarction (MI). In addition to this
population being at much higher risk for CVD events than those in the other four trials, the
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intervention included a protocol to start medication for dyslipidemia or elevated glucose or
nicotine replacement therapy if counseling was not sufficient. At 6.6 years, 41 persons had died
in the intervention group compared with 64 persons in the usual care group (RR, 0.62 [95% ClI,
0.42 t0 0.92]). The trial reported 63 CVD events (fatal or nonfatal M1 or cerebrovascular
accident) in the intervention group compared with 84 CVD events in the usual care group (RR,
0.71[95% ClI, 0.51 to 0.99]).**? It is unclear if the higher event rate (presumably due to a sicker
population and inclusion of persons with diabetes and prior Ml), the addition of medication
adjustment to behavioral counseling, or the difference in standard of care for CVD risk reduction
in the 1980s led to the difference in beneficial effect on health outcomes seen in this trial.

Detailed Results for Self-Reported Patient Health Outcomes

Four trials (n=893), three fair-quality trials conducted in Australia and Germany and one good-
quality trial conducted in the United States, evaluated high-intensity combined lifestyle
behavioral interventions (Table 11).829294% These trials reported that the interventions did not
reduce self-reported depression symptoms as measured by the Depression Anxiety Stress Scale,
Hospital Anxiety and Depression Scale, or Center for Epidemiologic Studies Depression Scale at
6 to 12 months. Although conducted in different countries, all trials included similar populations:
middle-aged adults (mean age range, 52 to 65 years) at risk for developing diabetes (mean
fasting blood glucose range, 93 to 106 mg/dL). The U.S. trial was conducted in mostly Latina
Womegq with a mean BMI of 34 kg/m?, which was somewhat higher than in the other three

trials.

Five fair-quality trials (n=1,268) evaluated combined lifestyle counseling interventions and
showed mixed findings of benefit on self-reported QOL measures, two of which were conducted
in the United States.?* %9121 \While PREMIER also reported self-reported QOL measures,
these results were not reported for the hypertension subgroup and are not discussed further.*?®
The three fair-quality trials (n=529) evaluating medium- to high-intensity counseling
interventions showed greater improvement in self-reported QOL compared with usual care at 6
to 12 months."**% A small trial (n=63) conducted in Sweden showed a statistically significant
difference in health status as measured on a 100-mm Visual Analogue Scale (72.8 vs. 54.5 in the
intervention and usual care groups, respectively; p<0.001 at 12 months). This study was
conducted by Nilsson and colleagues in 1992 among mostly men with hypertension and a mean
age of 56 years.’ A more recent, and much larger, trial (n=640) conducted in France, the Pan
European Grid Advanced Stimulation and State Examination, included both men and women
with a mean age of 57 years and a mixture of CVD risk factors. This trial showed a small, but
statistically significant, change in the physical component score (PCS) of the SF-36: an increase
of 2.57 in the intervention group versus a decline of 0.5 in the usual care group at 6 months.*?°
This trial found no difference in results for the mental component score (MCS) of the SF-36.
Finally, a recent trial, Live Well Be Well (n=230), evaluated a high-intensity diabetes prevention
intervention in a racially diverse U.S. population with impaired fasting glucose.® This trial
showed a small, but statistically significant, improvement in QOL as measured by the
Psychological Well-Being Il scale at 6 and 12 months. However, there were no statistically
significant differences between groups at 12 months in other measures, including self-rated
health and the Psychological Distress Il scale.
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Two fair-quality trials (n=739) that evaluated medium- to high-intensity counseling interventions
did not show any difference in self-reported QOL measures compared with usual care at 6 to 12
months. A small trial (n=99), the Patient-motivated Health Promotion Program, was conducted
in Japanese men and women with a mean age of 64 years. Participants had hypertension or
impaired fasting glucose and showed no change in General Health Questionnaire-30 scores at 12
months.*** A larger trial (n=236), WISEWOMAN North Carolina, was conducted in poor
underinsured and uninsured American women. Participants had a mean age of 53 years and a
mixture of hypertension, dyslipidemia, diabetes, and obesity. This trial reported no changes in
the MCS or PCS of the SF-8 at 6 or 12 months.**°

Two fair-quality trials (n=422) evaluated physical activity—only counseling interventions and
showed no benefit on self-reported QOL measures.*®*?? One U.S.-based trial (n=302), the
Enhanced Fitness Trial, included men attending a VA hospital center with a mean age of 67
years and impaired fasting glucose. This trial found no improvements in SF-36 scores at 12
months between participants receiving a high-intensity counseling intervention to increase
physical activity and those receiving a minimal intervention that included a referral to a physical
activity and nutrition program.*® A Canadian trial (n=120), the Physical Activity Counseling
trial, targeted inactive adults who had CVD risk factors, including hypertension, diabetes, and
obesity. The mean age of participants was 47 years. This trial found no improvement in the MCS
or PCS of the SF-12 at 6 months between participants receiving a medium-intensity counseling
intervention to increase physical activity and those receiving a minimal intervention of a tailored
physical activity prescription.*??

KQ 2. Do Primary Care—Relevant Behavioral Counseling
Interventions for Healthy Diet and/or Physical Activity
Improve CVD-Related Intermediate Outcomes in Adults With
Known CVD Risk Factors?

Overall Results

Seventy-one of the 74 included trials evaluating diet and/or physical activity counseling
interventions reported intermediate health outcomes (Tables 1 and 2). Commonly reported
intermediate outcomes included: objective lipid measures, blood pressure, glucose, weight,
composite cardiovascular risk scores, medication use, and diabetes incidence (Appendix D
Tables 1-9). Of the 71 trials, only 14 trials could not be included in meta-analyses of
intermediate health outcomes, primarily because of limitations in data reporting at the primary
study level (e.g., no measure of dispersion).®®7¢7797.108.117.120.126-132 Tharefore, we focus primarily
on results of meta-analyses and discuss discrepancies between meta-analysis findings and trial
results that we did not include in quantitative analyses. In a handful of instances, there were
minor discrepancies in results presented in the meta-analyses and summary tables because
unadjusted values were used in the meta-analyses (if adjusted values could not be used in
quantitative pooling) and adjusted results were presented in the summary tables. These
differences are noted in the summary tables (Tables 12-15).
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Medium- to high-intensity diet and physical activity counseling interventions in persons selected
for CVD risk factors (dyslipidemia, hypertension, and/or impaired fasting glucose or glucose
intolerance) can decrease total cholesterol, LDL cholesterol, blood pressure, fasting glucose,
diabetes incidence, and measures of weight (Appendix D Tables 1-9). Overall, benefits in these
intermediate health outcomes appear to be most robust at 12 to 24 months. The limited number
of trials that included longer-term followup limits interpretation of the benefit of findings to after
24 months. Across all trials that reported each specific outcome at 12 to 24 months, behavioral
counseling appears to reduce total cholesterol (k=34) by an average of 4.48 mg/dL (95% CI, 6.36
to 2.59), LDL cholesterol (k=25) by 3.43 mg/dL (95% ClI, 5.37 to 1.49), SBP (k=31) by 2.03 mm
Hg (95% CI, 2.91 to 1.15), diastolic blood pressure (DBP) (k=24) by 1.38 mm Hg (95% ClI, 1.92
to 0.84), fasting glucose (k=22) by 2.08 mg/dL (95% ClI, 3.29 to 0.88), diabetes incidence (k=8)
by an RR of 0.58 (95% CI, 0.37 to 0.89), and measures of weight (k=34) by a pooled mean
difference of 0.26, using standardized units (standardized mean difference [SMD], 0.26 [95% ClI,
0.35 to 0.16]). However, statistical heterogeneity across all trials for fasting glucose and weight
outcomes was very high. Pooled effect sizes were generally similar for medium- versus high-
intensity counseling interventions (Appendix F Figures 1-12). High-intensity combined
lifestyle counseling in persons with impaired fasting glucose or glucose tolerance (k=5) reduces
diabetes incidence in the longer term (RR, 0.55 [95% ClI, 0.45 to 0.67]; 1°=27%). Medium- to
high-intensity counseling interventions focusing on dietary changes alone, primarily in persons
with dyslipidemia who are not yet taking medications to lower cholesterol, can modestly lower
total cholesterol (k=9) by 3.75 mg/dL (95% CI, 6.50 to 1.01; 1>=24%) and LDL cholesterol (k=7)
by 4.27 mg/dL (95% ClI, 7.84 to 0.70; 1>=40%) at 12 to 24 months. Both medium- and high-
intensity interventions were effective. While high-intensity counseling resulted in slightly larger
pooled estimates of total and LDL cholesterol and fasting glucose, the confidence interval
estimates for medium- and high-intensity interventions overlapped (Appendix F Figure 3). Most
physical activity—only counseling interventions were of medium intensity (k=8), although two
were of high intensity. While our ability to draw definitive conclusions is limited by the small
number of physical activity only—counseling trials (k=10) and heterogeneity (e.g., in populations
studied, outcomes measured) among the trials, these types of interventions do not appear to
improve intermediate CVD-related outcomes at 12 to 24 months.

The populations targeted and the types of counseling interventions evaluated were the two main
a priori—specified explanatory factors for clinical (and statistical) heterogeneity in this body of
literature. Populations were defined as selected primarily for having: 1) dyslipidemia, 2)
hypertension, 3) impaired fasting glucose or glucose tolerance, or 4) a mixture of CVD risk
factors, including dyslipidemia, hypertension, elevated glucose (including diabetes), metabolic
syndrome, smoking, and obesity. We categorized interventions as focusing on: 1) both diet and
physical activity counseling, 2) diet-only counseling, or 3) physical activity—only counseling.
Therefore, we present our results stratified by population (Tables 16-19) and intervention type
(Table 20).

Results in Persons With Dyslipidemia

Seventeen fair- to good-quality counseling trials (n=4,963) selected primarily for persons with
dyslipidemia.®”® An additional 24 fair- to good-quality trials (n=15,997) selected participants
for a mixture of risk factors, including dyslipidemia, and reported intermediate outcome
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measures (Table 12). Of the 17 trials in persons with dyslipidemia, we rated only one trial® as
good quality and all the others as fair quality. For limitations in fair-quality trials, please see the
“Quality” section under “Description of Included Studies.” All but three trials conducted in
persons selected primarily for dyslipidemia evaluated diet-only counseling. One of these trials
was conducted in persons with familial hyperlipidemia (PRO-FIT), one evaluated a telephone
counseling intervention (CouPLES [Couples Partnering for Lipid Enhancing Strategies]), and
one was an older trial from 1993 (RHPP) that included both diet and physical activity
counseling.t”® The mean age in these trials ranged from 40.5 to 71 years (Table 3). Most trials
included a fair representation of both men and women, except for three trials in mostly (or
entirely) men®”"># and one trial in entirely women.®* Average baseline total and LDL
cholesterol ranged from 233 to 282 mg/dL and from 156 to 200 mg/dL, respectively, in persons
who were not taking lipid-lowering medications. The majority of trials (k=13) evaluated
medium-intensity interventions. All but one trial used a usual care, wait list, or attention
control.®’ In this trial, CouPLES, the control group physicians received email reminders
emphasizing the use of lipid-lowering medications. All but three trials (earlier trials from the
1990s) were included in the meta-analyses.®®"®’" For a similar description of trials in populations
with mixed risk factors, please see the section below, “Results in Persons With Mixed CVD Risk
Factors.”

The majority of trials conducted in persons selected primarily for dyslipidemia reported outcome
measures of total (k=9) and LDL cholesterol (k=8) at 12 to 24 months (Table 16). Fewer trials
(k=5) reported outcomes at less than 12 months. No trials reported longer-term outcomes (>24
months). At 12 to 24 months, medium- to high-intensity diet-only counseling trials reduced total
(k=9) and LDL cholesterol (k=8) by 3.31 mg/dL (95% CI, 5.98 to 0.64) and 3.93 mg/dL (95%
Cl, 7.23 t0 0.62), respectively (Figures 2 and 3). Because most trials included persons who had
not yet started medications, these results are most applicable to persons who are not yet taking
lipid-lowering medication. Looking more broadly across all types of medium- to high-intensity
interventions in persons selected for dyslipidemia or a mixture of CVD risk factors, counseling
interventions reduced total (k=22) and LDL cholesterol (k=17) by 5.11 mg/dL (95% ClI, 7.77 to
2.45) and 3.74 mg/dL (95% Cl, 6.39 to 1.09), respectively (Figures 4 and 5), at 12 to 24 months.
The statistical heterogeneity is much higher in these combined pooled analyses, which reflects
the greater clinical heterogeneity in population and intervention characteristics. High-intensity
counseling resulted in slightly larger pooled estimates of total and LDL cholesterol, but results
were not statistically significantly different from effects of medium-intensity counseling
(Appendix F Figures 1 and 3). Two trials in persons explicitly with dyslipidemia’®’’ and three
trials in mixed CVD risk populations reporting lipid outcomes*?°*?**3 that could not be included
in the meta-analyses only reported short-term (<12 months) outcomes. We could not include one
fair-quality trial in the meta-analyses, WISEWOMAN California (n=1,093), because of data
limitations. This study found no statistically significant reduction in total cholesterol between
persons receiving a high-intensity combined lifestyle counseling intervention and usual care at
12 months. The baseline total cholesterol in this population, however, was not elevated (mean,
198.1 mg/dL).**® We could not include one fair-quality trial in the meta-analyses, RHPP
(n=1,197), because of data limitations. This study, however, found no statistically significant
difference in total cholesterol between persons receiving a medium-intensity combined lifestyle
counseling intervention and usual care at 30 months.®® Limited available data prevent any
definitive conclusions about the efficacy of lifestyle counseling interventions beyond 24 months.
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Fewer trials reported HDL cholesterol and triglycerides as outcome measures (Table 16). The
trials that did report HDL cholesterol found no statistically significant effects. While there were
statistically significant reductions in triglycerides, there was evidence of publication bias due to
small-study effects. Many studies also reported weight measures (i.e., weight and/or BMI) as an
outcome. Across all trials in persons with dyslipidemia or a mixture of CVD risk factors,
medium- to high-intensity counseling can reduce measures of weight (k=18) by an SMD of 0.22
(95% CI, 0.35 to 0.10) (Figure 6). The statistical heterogeneity of this pooled analysis, however,
was very high. Two earlier trials from the 1990s appear to be outliers, which contributes to the
statistical heterogeneity.”*®

Results in Persons With Hypertension

Fourteen (n=4,990) of 15 fair- to good-quality trials®"**® in persons selected primarily for
hypertension and 24 fair- to good-quality trials (n=15,997) in persons selected for a mixture of
risk factors, including hypertension, reported intermediate outcome measures (Table 13). Of the
13 trials in persons with hypertension, only two trials were of good quality**®*” and the others
were fair-quality. For limitations in fair-quality trials, please see the “Quality” section under
“Description of Included Studies.” Two trials had multiple intervention arms evaluating diet or
physical activity only versus combined lifestyle counseling.**"*?® Therefore, we included a total
of 13 combined diet and physical activity counseling interventions, three diet-only counseling
interventions, and two physical activity—only counseling interventions. The mean age in these
trials ranged from 51 to 67 years and most included an even representation of both men and
women, except for two trials in mostly (or entirely) men'***** and one trial in entirely women.'%*
The majority of trials included persons who were taking antihypertension medications. Only
three trials explicitly targeted persons who were not yet taking medications.****'%*?" Average
baseline SBP and DBP ranged from 127 to 162 mm Hg and from 71 to 96 mm Hg, respectively,
in persons taking medications and averaged approximately 144/87 mm Hg in persons not yet
taking them (Table 4). Nine trials evaluated medium-intensity®*10410>111.113, 128.133-135 5 q sy
trials evaluated high-intensity 61126 127:136.137 5 nseling interventions. Most trials used a usual
care or wait list control in which participants were assumed to receive usual care as a comparator
group, except for four trials in which the control group received minimal interventions. 3126134
Four trials could not be included in the meta-analyses because of limitations in how data were
reported in the primary studies.**"*?**% For a similar description of trials in populations with
mixed risk factors, please see the section below, “Results in Persons With Mixed CVD Risk
Factors.”

Medium- to high-intensity diet and physical activity counseling interventions resulted in
reductions in blood pressure up to 12 to 24 months. Only three trials (two included in the meta-
analyses) reported outcomes beyond 24 months. At 12 to 24 months, counseling trials conducted
exclusively in persons with hypertension reduced SBP (k=6) and DBP (k=6) by 2.29 mm Hg
(95% ClI, 3.82 t0 0.76) and 1.22 mm Hg (95% CI, 2.53 to -0.08), respectively (Figures 7-8).
While point estimates of reductions in SBP were greatest in the short term (<12 months), the
confidence intervals overlap with estimates at 12 to 24 months. Trials included a range of
participants who were and were not taking medications. Therefore, these findings are applicable
to both persons who are and are not yet taking medication. Looking more broadly across persons
selected explicitly for hypertension and a mixture of CVD risk factors, medium- to high-intensity
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counseling interventions reduced SBP (k=20) and DBP (k=16) by 1.99 mm Hg (95% ClI, 3.15 to
0.83) and 1.23 mm Hg (95% CI, 1.91 to 0.56), respectively (Figures 9-10), at 12 to 24 months.
Pooled effect sizes were similar for medium- and high-intensity counseling interventions
(Appendix F Figures 5 and 7).

Of the seven trials that were not included in the meta-analyses (k=4 for hypertension, k=3 for
mixed CVD risk factors), four trials only reported outcomes at 6 months. 0127128130 Ope fajr-
quality trial, WISEWOMAN California (n=1,093), could not be included in the meta-analyses
because of data limitations. This trial found a statistically significant reduction in SBP between
persons receiving a high-intensity combined lifestyle counseling intervention and usual care at
12 months. These findings are consistent with findings from meta-analyses.'% One fair-quality
trial (n=337) conducted by Migneault and colleagues found no statistically significant reduction
in SBP or DBP between a high-intensity combined lifestyle counseling intervention group and a
minimal intervention control group (who received a 75-page resource manual in addition to a
pedometer and scale) at 8 to 12 months.*?® The nonstatistically significant reduction in SBP and
DBP in this trial was consistent with the magnitude of results of trials included in the meta-
analyses. Another good-quality trial, TONE (n=975), did not report SBP or DBP. Instead, this
trial used a composite measure (proportion of participants free of CVD events, hypertension, or
medications)**’ and found that a high-intensity diet and physical activity counseling intervention
increased the proportion of persons free of CVD events, hypertension, or medications compared
with a usual care control group at 30 months (HR, 0.69 [95% CI, 0.59 to 0.81]). Limited
available data prevent us from drawing definitive conclusions about the efficacy of lifestyle
counseling interventions beyond 24 months.

Fewer trials reported lipid or glucose outcome measures (Table 17). Mostly combined diet and
physical activity counseling interventions found reduced total (k=4) and LDL cholesterol (k=2)
in persons with hypertension, as well as total (k=17) and LDL cholesterol (k=11) in persons with
hypertension or a mixture of CVD risk factors. The magnitude of effect on lipid reduction was
similar to that seen in persons who explicitly had dyslipidemia. Many studies also reported
weight measures as an outcome. Across all trials in persons with hypertension or a mixture of
CVD risk factors, medium- to high-intensity counseling can reduce measures of weight (k=16)
by an SMD of 0.21 (95% CI, 0.34 to 0.08) (Figure 11). The statistical heterogeneity of this
pooled analysis, however, is very high. Again, the effect size of the reduction in weight measures
is similar to that seen in persons explicitly with dyslipidemia. One trial in particular, the Activity
Diet and Blood Pressure Trial (ADAPT) (n=241), appears to be an outlier that contributes to the
statistical heterogeneity.**®

Other outcomes that were not included in meta-analyses were medication use and composite
CVD risk scores (Tables 13 and 15). Three trials conducted exclusively in persons with
hypertension (n=1,520) sought to reduce the use of antihypertension medication.*****"*® Two
good-quality trials conducted in the United States, PREMIER (n=304, hypertension subgroup
only) and TONE (n=975), showed a statistically significant increase in the proportion of persons
who were free of medication at 18 to 36 months.*®**’ Participants in the PREMIER trial were
not taking antihypertension medications and all participants in the TONE trial were taking them.
In PREMIER, 21 percent of persons in the high-intensity counseling intervention group versus
41 percent of persons in the usual care control group were taking antihypertension medications at
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18 months.™® In TONE, the mean interval from intervention start to withdrawal of medications
was about 3 months. At 36 months, 93.2 percent of persons in the high-intensity combined diet
and physical activity counseling intervention group versus 86.8 percent of persons in the control
group had stopped taking antihypertension medications. One fair-quality trial, ADAPT (n=241),
included participants who were taking antihypertension medications and found no difference in
medication use requirement between the medium-intensity counseling intervention group and
usual care control group at 36 months.*®

Twelve of the included trials (n=6,781) used a composite CVD risk score as an outcome
measure,100102103.108.116.120,123,132.133,138-140 Ty 5 of these trials were conducted exclusively in
hypertensive populations**®**® and 10 were conducted in populations selected for a mixture of
CVD risk factors,'00:102103.108.120.123.132.133,139.140 5y\sera| | there was generally no difference in 10-
year CVD risk as measured by the Framingham Risk Score or Systematic Coronary Risk
Evaluation at 6 to 36 months. Two trials found a very small, albeit statistically significant,
change in 10-year risk at 12 months.*****° One trial, Improving Patient Adherence to Lifestyle
Advice (n=615), was conducted in the Netherlands. This trial found a difference of 0.9 percent
(p=0.023) in 10-year risk using the Systematic Coronary Risk Evaluation between a medium-
intensity combined lifestyle counseling intervention group and usual care group.* The baseline
10-year CVD risk was low in this population at approximately 5 percent. One good-quality trial
(n=315) conducted by Wister and colleagues in Canada found a 1.8 percent difference (p<0.05)
in 10-year risk using the Framingham Risk Score between a medium-intensity combined lifestyle
counseling intervention group and usual care group.'*° The baseline 10-year CVD risk was
slightly higher in this trial population at 11 percent.

Results in Persons With Impaired Fasting Glucose or Glucose
Tolerance

Sixteen fair- to good-quality counseling trials (n=5,883) in persons selected primarily for
impaired fasting glucose or glucose intolerance®*% and an additional 24 fair- to good-quality
trials (n=15,997) in persons selected for a mixture of risk factors, including elevated glucose or
metabolic syndrome, reported intermediate outcome measures (Table 14). Of the 16 trials in
persons with impaired fasting glucose or glucose intolerance, five trials were good-quality, "5
4118 and the others were all rated as fair quality. For limitations in fair-quality trials, please see
the “Quality” section under “Description of Included Studies.” The majority of trials (k=13) were
combined diet and physical activity counseling trials; only one trial was diet-only counseling and
two trials were physical activity—only counseling. The mean age in these trials ranged from 51 to
67 years (Table 5). Most trials had an even representation of both men and women, except for
three trials in mostly (or entirely) men.***"% Average baseline fasting blood glucose ranged from
approximately 94 to 111 mg/dL. Measures of glucose tolerance (1- or 2-hour) and hemoglobin
Alc were less commonly reported. None of the trials included participants who were taking
glucose-lowering medications at trial entry. In general, the mean BMI ranged from 29 to 34
kg/m?. Both trials conducted in Japanese men had a mean baseline BMI of 24 kg/m?.%*%" The
majority of trials (k=13) evaluated high-intensity interventions, two trials evaluated medium-
intensity interventions, and one trial evaluated a low-intensity intervention. The medium-
intensity combined lifestyle counseling intervention had 12 contacts over 24 months. The other
medium-intensity intervention was a physical activity—only counseling intervention with only
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three contacts over 6 months. All trials used a usual care or wait list control in which participants
were assumed to receive usual care as a comparator group, except for three trials that used
minimal intervention control groups.®*°*% All but one trial was included in the meta-analyses.*’
This trial was quite different from the others in that it was the only low-intensity trial included
and the only diet-only counseling intervention in this population. In addition, this trial was
conducted in persons who were not overweight. For a similar description of trials in populations
with mixed risk factors, please see the section below, “Results in Persons With Mixed CVD Risk
Factors.”

The majority of trials in persons with impaired fasting glucose or glucose tolerance reported
outcome measures of diabetes incidence (k=11) and fasting blood glucose (k=13) at 12 months
or greater (Table 14). At 12 to 24 months, medium- to high-intensity (mostly high-intensity)
counseling trials (k=6) reduced diabetes incidence by an average of 35 percent (RR, 0.65 [95%
Cl, 0.42 to 1.02]), albeit not statistically significant (Table 18). At longer-term followup greater
than 24 months, high-intensity combined lifestyle interventions (k=5) reduced diabetes incidence
by an average of 65 percent (RR, 0.55 [95% CI, 0.46 to 0.67]) (Figure 12). These findings were
similar when the three trials in populations selected for mixed CVD risk factors that also
reported diabetes incidence as an outcome were added, and results were statistically significant at
both intermediate and long-term followup, with a reduction of diabetes incidence by an RR of
0.58 (95% ClI, 0.37 to 0.89) at 12 to 24 months (k=8) and 0.61 (95% CI, 0.46 to 0.79) at greater
than 24 months (k=6) (Figure 13). Meta-analyses for fasting glucose outcomes support the
findings of a reduction in progression to diabetes. While medium- to high-intensity counseling
interventions in persons with impaired fasting glucose or glucose tolerance (k=11) reduced
fasting glucose by 2.05 mg/dL (95% CI, 3.86 to 0.24) at 12 to 24 months (Figure 14), the
statistical heterogeneity is very high. In addition, there are a limited number of trials that report
fasting glucose outcomes at greater than 24 months (Table 18).

Lipid and blood pressure outcomes were not as commonly reported (Table 18). Nonetheless,
pooled results for these outcomes are generally consistent with findings in other populations.
Many studies, however, also reported weight measures as an outcome. Across all trials in
persons with impaired fasting glucose or glucose tolerance or a mixture of CVD risk factors,
medium- to high-intensity counseling reduced measures of weight (k=24) by an SMD of 0.21
(95% CI, 0.29 to 0.13), similar to the magnitude of reduction seen in other included populations
(Table 18). The statistical heterogeneity of this pooled analysis, however, is very high.

Results in Persons With Mixed Cardiovascular Risk Factors

Of the total 26 trials conducted in populations that were selected for a mixture of cardiovascular
risk factors, 24 fair- to good-quality trials (n=15,997) reported intermediate outcome measures
(Table 15). Only three of these trials were of good quality,****** however, and the remaining
trials were all rated as fair quality. The majority of these trials (k=20) evaluated combined diet
and physical activity counseling interventions, although six trials evaluated physical activity—
only counseling interventions. The mean age in these trials ranged from 47 to 68 years and most
trials included a fair representation of both men and women, except for one early trial
exclusively in men™? and two trials entirely in women (Table 6)."%'° The proportion of persons
with hypertension ranged from 9 to 100 percent, with an average SBP of 125 to 158 mm Hg and
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DBP of 73 to 91 mm Hg. The proportion of persons with dyslipidemia ranged from 13 to 88
percent, with an average baseline total cholesterol of 185 to 259 mg/dL and LDL cholesterol of
112 to 178 mg/dL. The proportion of persons with impaired fasting glucose or glucose tolerance
was not commonly reported. The proportion of persons with diabetes ranged from 0 to 45
percent. The baseline fasting glucose ranged from 93 to 148 mg/dL. The majority of persons in
all trials had an average BMI that identified them as overweight to obese. The majority of trials
(k=17) evaluated medium-intensity interventions. While most trials used usual care or a wait list
control as a comparator group, five trials used a minimal intervention as the control group.'%%
107114122 Five trials were not included in the meta-analyses because of limitations in reporting of
outcome data in the primary studies.%:20:129-131

Outcomes in trials that selected persons based on any number of CVD risk factors are discussed
in conjunction with other populations. Please see the above sections, “Results in Persons With
Dyslipidemia,” “Results in Persons With Hypertension,” and “Results in Persons With Impaired
Fasting Glucose or Glucose Tolerance.”

Results by Intervention Type

The majority of included trials evaluated combined lifestyle interventions with messages to
improve diet and increase physical activity (49 intervention arms). Eighteen trials included
counseling interventions that focused on diet alone, 14 of which were conducted in persons
primarily selected for dyslipidemia, three in persons selected for hypertension, and only one in
persons selected for impaired fasting glucose. Only 10 trials evaluated interventions that focused
on increasing physical activity alone (Table 2). As a result, the findings of benefit on
intermediate health outcomes are most robust for combined lifestyle counseling (Table 20).
Medium- to high-intensity combined lifestyle counseling interventions reduced total cholesterol
(k=22) (5.43 mg/dL [95% CI, 7.97 to 2.89]), LDL cholesterol (k=17) (3.69 mg/dL [95% CI, 5.98
to 1.40]), and triglycerides (k=10) (8.33 mg/dL [95% CI, 13.80 to 2.86]) and increased HDL
cholesterol (k=14) (0.98 mg/dL [95% CI, 0.25 to 1.70]) at 12 to 24 months in persons selected
for dyslipidemia or any number of CVD risk factors (Figures 16 and 17; Table 20). Very few
trials, however, reported followup after 24 months and the reported effects generally did not
seem to last at longer-term followup. Medium- to high-intensity diet-only counseling
interventions also reduced total cholesterol (k=9) (3.75 mg/dL [95% CI, 6.50 to 1.01]), LDL
cholesterol (k=7) (4.27 mg/dL [95% CI, 7.84 to 0.70]), and triglycerides (k=3) (17.86 mg/dL
[95% CI, 33.10 to 2.62]). While the reduction in total cholesterol for diet-only counseling
interventions may be smaller than for combined lifestyle interventions, the reduction in LDL
cholesterol for these interventions appeared to be the same as for combined lifestyle
interventions. None of these trials reported longer-term followup. Overall, while high-intensity
counseling resulted in slightly larger pooled estimates of total and LDL cholesterol, confidence
interval estimates were overlapping (Appendix F Figures 1 and 3).

Combined lifestyle interventions also reduced blood pressure, glucose, diabetes incidence, and
measures of weight at both intermediate and longer-term followup. Medium- to high-intensity
combined lifestyle counseling interventions reduced SBP (k=27) (2.06 mm Hg [95% ClI, 3.03 to
1.08]) and DBP (k=21) (1.30 mm Hg [95% CI, 1.93 to 0.68]). These trials also reduced fasting
glucose (k=18) (1.86 mg/dL [95% ClI, 3.24 to 0.49]), diabetes incidence (k=6) (RR, 0.54 [95%
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Cl, 0.34 to 0.88]), and measures of weight (k=25) (SMD, 0.24 [95% CI, 0.35 to 0.14]) at 12 to
24 months in persons selected for CVD risk factors (Figures 18-21). Pooled effect sizes for
blood pressure, glucose, and measures of weight were similar for medium- versus high-intensity
counseling interventions (Appendix F). Trials reporting a reduction in diabetes incidence were
mostly high-intensity counseling interventions. While fewer trials reported followup after 24
months, reductions in these outcomes persisted at longer-term followup. Trials evaluating diet-
only counseling interventions did not commonly measure other intermediate health outcomes.

The included evidence base (k=10) for physical activity—only counseling interventions is much
more sparse and less convincing. The majority of these interventions were medium-intensity
(k=8), as opposed to high-intensity (k=2) interventions. Four trials were designed to specifically
target older adults.®#1%4123130 Sjx of the 10 trials were conducted in populations with mixed CVD
risk factors, two were conducted in persons explicitly with impaired fasting glucose, and two
were conducted in persons with hypertension. Therefore, the reported outcome measures varied
across these trials and pooled analyses for each outcome included few studies, in general. Two
fair-quality trials (n=232) only reported short-term outcomes at 6 months and both trials
evaluated medium-intensity counseling interventions in persons selected for hypertension.
One very small trial (n=24) in women showed a small, but statistically significant, improvement
in SBP.™® Another trial (n=208) conducted in both men and women, however, found no change
in SBP or DBP (Table 13).' Two fair-quality trials (n=400) were conducted in older adults
with impaired fasting glucose.®® Neither of these trials found a benefit in lipids, glucose, or
measures of weight at 12 to 24 months. Finally, six trials were conducted in persons selected for
a mixture of CVD risk factors, five of which reported intermediate outcome measures. 124123130
BLI Eour fair-quality trials (n=1,955) reported no changes in short-term (6 to 12 months)
intermediate health outcomes (including lipids, glucose, and measures of weight).}2%123.130.131
One good-quality trial (n=101) conducted by Kallings and colleagues that evaluated a medium-
intensity counseling intervention aimed at Swedish older adults found a very small, but
statistically significant, benefit on total cholesterol, hemoglobin Alc, and measures of weight.
However, this trial did not find an effect on measures of blood pressure or LDL cholesterol.***
Given the limited number of trials and clinical heterogeneity among populations, interventions,
and outcomes measured, it is still unclear if medium- or high-intensity counseling interventions
aimed at increasing physical activity alone can improve lipids, blood pressure, glucose, and
measures of weight in persons with CVD risk factors.

104,128

Exploration of Heterogeneity

Our review purposefully includes a wide range of healthy lifestyle counseling trials to improve
cardiovascular health published over the past two decades. The main dimensions of clinical
heterogeneity included variation in populations studied, interventions evaluated, and study
characteristics (including outcomes measured). We a priori specified the major dimensions of
heterogeneity and present results stratified by populations targeted and outcomes measured (e.g.,
trials targeting persons with dyslipidemia generally measured lipid outcomes), as well as
stratified by intervention type (i.e., combined lifestyle, diet only, physical activity only). We
used exploratory meta-regressions and visual inspection of forest plots to examine if other
important a priori-specified variables influenced study effects. Based on this preliminary
exploration of heterogeneity, we performed meta-regressions on lipids (total and LDL
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cholesterol, triglycerides), blood pressure (SBP and DBP), fasting glucose, and measures of
weight outcomes using all data available from the 57 trials included in the meta-analyses. None
of the factors we examined appeared to consistently influence effect size across all outcomes.
Year of publication appeared to explain some statistical heterogeneity for effects on LDL
cholesterol, blood pressure (SBP and DBP), and weight, such that more recent studies had
smaller effects on LDL, blood pressure, and weight reduction than earlier studies. High-intensity
interventions appeared to explain some statistical heterogeneity for effects on LDL cholesterol
(but not on other outcomes), such that higher-intensity interventions had greater LDL cholesterol
reduction compared with less intensive interventions. Finally, study quality appeared to explain
some statistical heterogeneity for effects on SBP and triglycerides, but not for other outcomes.
That is, better-quality studies had smaller effects than studies with more risk for bias. Overall,
the differences in effect sizes, as modified by these variables, were very small and likely not
clinically significant.

We also assessed if trials targeting specific a priori subpopulations or that included subgroup
analyses of these populations showed similar or differential findings of benefit on intermediate
health outcomes. In general, there were a limited number of trials that included subgroup
analyses by sex, age, or race/ethnicity. Nonetheless, we believe our findings are broadly
applicable to men and women, middle- and older-aged adults, as well as nonwhite persons, based
on available evidence and a body of evidence that includes an adequate representation of these
populations. Nine trials were conducted in men only (or nearly all men)®”/>80.93:97 98,1113 54
four trials were conducted in women only 82104198119 Birect comparisons of results among these
trials are difficult because of the differences in population characteristics (other than sex),
interventions, outcomes, and lengths of followup across these studies. Only five of the included
studies reported results for intermediate health outcomes stratified by sex.’*"#9142143 There was
no difference in benefit on reduction of cholesterol or diabetes incidence between men and
women in the Diet and Exercise for Elevated Risk trial (n=189), which evaluated a high-intensity
diet-only counseling intervention to reduce cholesterol, or in DPP (n=2,161), which evaluated a
high-intensity combined lifestyle counseling intervention to prevent diabetes.”*® ADAPT
(n=241) evaluated a medium-intensity combined lifestyle counseling intervention to reduce
blood pressure and demonstrated some differences between sexes at 4 months. These differences,
however, did not persist at 12 months. Additionally, there was no statistically significant benefit
in blood pressure reduction in the intervention group compared with the control group for either
men or women at 36 months.**? One good-quality trial, E-LITE (Evaluation of Lifestyle
Interventions to Treat Elevated Cardiometabolic Risk in Primary Care) (n=241), which evaluated
a high-intensity combined lifestyle intervention in persons with impaired fasting glucose or
metabolic syndrome, found statistically significant weight loss for men, but not women, at 15
months.®” Subgroup analyses by sex for other measured intermediate health outcomes (i.e., blood
pressure, lipids, fasting blood glucose) were not reported. PREMIER (n=810) evaluated a high-
intensity combined lifestyle intervention in persons with prehypertension and hypertension.
Subgroup analyses for PREMIER did not report findings separately for persons with
hypertension only. Nonetheless, blood pressure reductions at 6 months were greater for black
men compared with black women, but no sex differences were noted for whites.**

Included trials generally included populations of middle-aged adults that accurately reflect the
distribution of CVD risk factors in the general population. Overall, we did not find a large
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variation in mean ages across studies, which ranged from 40 to 71 years. Nine trials specifically
targeted older adults or the average mean age of the population was 65 years or older.®®:%%:112
13117, 127130141 A Ithough direct comparison across trials targeting older adults and those with
younger mean ages is difficult because of clinical heterogeneity among trials, the high-intensity
combined lifestyle counseling interventions in older adults did improve intermediate health
outcomes similar to those in middle-aged adults. Physical activity—only counseling interventions
targeting older adults generally (except for one trial conducted by Kallings and colleagues) did
not improve intermediate health outcomes, similar to the results of studies conducted in middle-
aged adults. Two trials included subgroup analyses that compared older adults with middle-aged
adults.®'?® DPP, for example, evaluated a high-intensity combined lifestyle intervention to
prevent diabetes and found no statistically significant interaction for age (25 to 44 years, 45 to 59
years, and 60 years or older) on reduction of diabetes incidence between the intervention and
control groups.®® The Green Prescription Programme, which evaluated a medium-intensity
physical activity—only counseling intervention, found no significant difference between younger
and older participants (ages 65 to 79 years) and generally found no statistically significant
differences between intervention and control groups for blood pressure outcomes.*?®

Of the trials conducted in the United States, 20 trials were conducted in populations that included
between 4.4 and 100 percent nonwhite persons.67’72'74'81'82’89'98'108‘110'113'117‘123'126'127’129’135’136 Two
trials explicitly targeted Latino Americans®*'% and two trials explicitly targeted black
Americans.?*!® DPP (45% nonwhite participants) conducted post-hoc subgroup analyses by
race/ethnicity and found no statistically significant interaction on diabetes incidence.®
PREMIER (34% black participants) also conducted subgroup analyses, although they were
performed on the entire trial population (including persons with prehypertension). Nonetheless,
subgroup analyses showed the greatest blood pressure reductions at 6 months for black men,
followed by whites (men and women), and the smallest blood pressure reductions for black

women.*®

Publication Bias

For quantitative analyses, we assessed for publication bias using funnel plots and Egger’s test.
We found no evidence for significant publication bias except for triglyceride outcomes (Egger’s
test p=0.02). Therefore, the findings of benefit on reductions in triglycerides for counseling
interventions should be interpreted with caution, as the true effects are likely less optimistic than
our estimated effects. In general, one should interpret any findings for outcomes with only a very
limited number of trials (i.e., only a small representation of included studies reported a certain
outcome), with caution because of possible selective reporting of that outcome and limited
reproduction of the specific outcome effect across trials.

KQ 3. Do Primary Care—Relevant Behavioral Counseling
Interventions for Healthy Diet and/or Physical Activity
Improve Diet and Physical Activity Behavioral Outcomes in
Adults With Known CVD Risk Factors?
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Overall Results

Sixty-one of the included trials reported behavioral outcomes (Tables 1 and 2). Three of these
trials reported only behavioral outcomes (KQ 3) and did not report intermediate health outcomes
(KQ 2).1%199114 Gyerall, objectively measured and self-reported changes in dietary intake and
physical activity were concordant with intermediate outcome findings (Tables 16-19). In several
instances in which trials did not find any benefit in intermediate health outcomes, trials
demonstrated statistically significant improvements in dietary intake (e.g., fat, saturated fat, fruit
and vegetable, total energy) and various measures of self-reported physical activity in the short
and intermediate term. In selected trials conducted in persons who were already taking
medications to lower cholesterol or blood pressure, counseling interventions appeared to improve
dietary intake (e.g., sodium, fat, saturated fat, fruit and vegetable, total energy) and various
measures of self-reported physical activity despite a lack of benefit on lipid measures or blood
pressure. Many physical activity—only counseling trials only reported short-term outcomes. Four
of five trials that reported behavioral outcomes at 12 to 24 months found statistically significant
improvements in self-reported physical activity. We did not conduct quantitative pooled analyses
because of sparse reporting of objectively measured behavior change (e.g., urinary sodium,
VO,max) and the heterogeneity in self-reported measures of behavior change. Given the robust
and consistent findings of benefit on intermediate health outcomes, our summary of results for
this question focuses on discrepant or added information that behavioral outcomes provided.

Detailed Results for Behavioral Outcomes

In trials targeting persons with dyslipidemia, all but two trials®®’® that reported on dietary intake

of fat and/or saturated fat found a statistically significant decrease in consumption at 6 to 24
months, even in trials that did not find a statistically significant benefit on total or LDL
cholesterol (Table 21; Appendix G Table 2). Only two trials targeting persons with
dyslipidemia included those who were already taking lipid-lowering medications,®”®® which may
make it more difficult to detect an improvement in serum lipid measurements (e.g., total or LDL
cholesterol). One fair-quality trial, CouPLES (n=255), was conducted in a VA population in
which approximately 46 percent were already taking lipid-lowering medications, and evaluated a
medium-intensity combined lifestyle telephone counseling intervention.®” At 11 months,
although there were no statistically significant differences in medication use or LDL cholesterol,
the intervention group reported statistically significant improvements in fat (approximately 11 g
fewer per day) and saturated fat (approximately 4 g fewer per day) intake, as well as total energy
intake (approximately 200 kcal fewer per day). In another fair-quality trial, PRO-FIT (n=340),
Dutch persons with confirmed familial hyperlipidemia, 69 percent of whom were taking lipid-
lowering medications, were randomized to receive a medium-intensity combined lifestyle
intervention.®® At 12 months, there were no statistically significant differences in saturated fat,
fruit, or vegetable intake, as well as no statistically significant differences in intermediate health
outcomes between those who received counseling and those who received usual care. The
findings of improvement in dietary and physical activity outcomes were consistent with
intermediate health outcomes in trials targeting persons with hypertension. In trials with no
statistically significant benefit on blood pressure outcomes, these trials still found improvements
in urinary sodium and self-reported dietary intake (including fat, saturated fat, and
fruit/vegetable) and self-reported physical activity at 6 to 24 months (Table 22; Appendix G
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Table 2). Five of these trials (n=2,335) evaluated medium- to high-intensity counseling
interventions exclusively in persons taking antihypertension medications.**12:128:136.138 £ ) of
the five trials reported no difference in blood pressure and one trial did not report blood pressure
outcomes.™’ All of the four trials (n=1,698) that reported urinary sodium found a statistically
significant decrease in urinary sodium at 6 to 36 months.**"12213:138 T\yg (n=449) of the four
trials that reported physical activity change showed a small, but statistically significant, increase
in physical activity (approximately 40 minutes more per week) at 6 and 36 months.*?**® Two
trials (n=515) also reported other measures of dietary intake and found small, but statistically
significant, improvements in saturated fat and fruit and/or vegetable intake at 18 and 36
months.****® One trial only reported behavioral outcomes.'® This fair-quality trial conducted in
the Netherlands (n=1,629) evaluated low- and medium-intensity mailed and/or telephone
interventions with diet and physical activity counseling. This trial found that the medium-
intensity telephone intervention (with or without mailed component) improved both physical
activity (approximately 50 minutes more per week) and fruit/vegetable (approximately 0.25 more
servings per day) intake at 18 months.

Trials targeting persons with impaired fasting glucose or glucose tolerance found improvements
in behavioral change, which is consistent with findings of benefit on intermediate health
outcomes (Table 23; Appendix G Table 2). Seven trials (n=2,127) without consistent
statistically significant improvements in intermediate outcomes show that counseling
interventions of any intensity could improve self-reported behavioral outcomes.>8658:929799 p||
of the five trials (n=1,727) that reported dietary intake showed a small, but statistically
significant, improvement in diet (using different measures, including fat, saturated fat, fiber,
energy, and a composite score) at 6 to 18 months.®>#%8:9297 Three (n=1,325) of the six trials that
reported physical activity showed a statistically significant improvement in physical activity
(using different measures, including total physical activity [minutes/week], percent meeting
physical activity goal of 150 minutes per week, and moderate to vigorous physical activity
[MET/minutes-week]).28%:%°

In trials in persons selected for a combination of risk factors, findings of behavioral change were
again consistent with findings of benefit on intermediate health outcomes (Table 24; Appendix
G Table 2). Eight medium- to high-intensity counseling trials found no consistent statistically
significant benefit on intermediate or behavioral outcomes. Five of these trials evaluated a
combined lifestyle counseling intervention (n=1,829) and three were physical activity—only
counseling trials (n=1,077).56100102122.130.131.139,144 g medjum- to high-intensity counseling
trials, five combined lifestyle trials (n=6,681), and one physical activity—only counseling trial
(n=878) found no consistent statistically significant benefit on intermediate health outcomes, but
demonstrated improvement in self-reported diet and/or physical activity behaviors. The physical
activity—only trial, the Green Prescription Programme, reported improvement in diet (e.g., total
energy, unsaturated fat to fat ratio, fish intake, meals per day with a serving of vegetables, and a
composite diet score) and physical activity (e.g., total energy expenditure, leisure time physical
activity, minutes per week of moderate to vigorous activity, meeting recommended physical
activity levels, and steps per day) behaviors."® In the five trials (n=6,681) reporting dietary
outcomes, medium- to high-intensity combined lifestyle counseling improved selected dietary
outcome measures (including saturated fat to fat ratio, meeting fruit and vegetable intake
recommendations, portions of fruits and vegetables per day, vegetables per day, and composite
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dietary measures) at 12 and 60 months,1%3107110.121132 5 fjye (n=3,506) of the six trials that
reported physical activity outcomes, medium- to high-intensity counseling interventions
improved selected physical activity outcomes (including steps per day, minutes per week of
moderate to vigorous physical activity, percent meeting physical activity goal of 150 minutes per
week, physical activity assessment score) at 6 and 12 months,103110121123.132

Two trials (n=2,594) reported only behavioral outcomes.'**** One fair-quality trial, Logan
Healthy Living (n=434), evaluated a medium-intensity telephone-only combined lifestyle
counseling intervention and found statistically significant improvements in fat, saturated fat,
fiber, and fruit/vegetable intake at up to 18 months. This trial, however, did not find a
statistically significant improvement in physical activity behaviors.*** The other fair-quality trial,
NERS (n=2,160), evaluated a medium-intensity physical activity—only counseling intervention
and found an improvement in total physical activity (approximately 35 minutes more per week)
at 12 months.'%°

Ten trials evaluated medium- to high-intensity physical activity—only counseling interventions.*®
99.104,109,122,123128 130.13L141 Gyerall, while there was no consistent benefit observed for
intermediate health outcomes, the limited number of trials and heterogeneity among these trials
did not allow for any definitive conclusion of lack of benefit on intermediate outcomes for
physical activity—only counseling interventions. Findings for behavioral outcomes in these trials
are generally consistent with the findings for intermediate health outcomes (Tables 21-24;
Appendix G Table 2). The two trials (n=125) that demonstrated a benefit on intermediate health
outcomes showed an increase in self-reported physical activity outcomes.*****! Trials that found
no benefit on intermediate outcomes found no statistically significant benefit on self-reported
physical activity outcomes (including total or leisure physical activity, percent meeting physical
activity guidelines). Five of the 10 trials only reported short-term outcomes (<12 months).'%**?*
128130141 Three of these counseling trials (n=608) used objective measures of cardiorespiratory
fitness and found no statistically significant benefit at 6 to 12 months.?®*?*1%° Self-reported
measures of physical activity varied across trials—the most commonly reported measures
included total energy expenditure, steps per day, minutes per week of total or moderate to
vigorous physical activity, and percent meeting physical activity goal (150 minutes/week). Five
(n=4,209) of 10 trials reported outcomes at 12 months or greater.”®*199123131 pqr (n=3,439) of
these five trials found statistically significant improvements in self-reported physical activity
outcomes at 12 to 24 months.”2 19122 One of these trials, NERS (n=2,160), only reported
behavioral outcomes.'® This trial was conducted in the United Kingdom and evaluated a
medium-intensity physical activity—only counseling intervention that also offered access to low-
cost exercise classes. This trial found an improvement in total physical activity (approximately
35 minutes more per week) at 12 months.

Four trials reported subgroup analyses for behavioral outcomes that allow for direct comparisons
of findings between men and women, as well as older and middle-aged adults.'%” 1991231% \while
two of these trials (n=5,381) suggest that men had greater improvement in self-reported physical
activity change at 12 months,**"*#® two trials (n=2,401) found no difference by sex in physical
activity outcomes at 12 or 36 months. %**** Two trials (n=3,038) suggest no statistically
significant differences in behavioral outcomes by age, such that older adults also appear to
benefit from counseling aimed at improving physical activity levels.'%%*%
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KQ 4. What Are the Adverse Effects of Healthy Diet and/or
Physical Activity Behavioral Counseling Interventions in
Adults With Known CVD Risk Factors?

Overall Results

We narrowly focused this question on harms of counseling interventions, rather than broadly on
harms of dietary or physical activity changes themselves. We examined the 74 trials included for
KQs 1 through 3 for harms, as defined by the study authors, or any paradoxical change in
outcomes (e.g., worsening of blood pressure, lipids, glucose, measures of weight, dietary intake,
physical activity) (Tables 1 and 2). While we searched for additional studies examining harms of
healthy lifestyle counseling interventions, we did not find any such studies.

Overall, the harms of included counseling interventions were very sparsely reported, although we
did not a priori hypothesize that these counseling interventions would result in serious harms
(i.e., unexpected or unwanted medical attention). Only 10 of the included trials explicitly
mentioned harms or lack of harms (Tables 1 and 2). In general, the included interventions did
not have significant adverse effects. While four trials reported increased complaints in persons
receiving behavioral counseling attributed to an increase in physical activity,***2*1% there were
generally no serious injuries, except for one trial targeting older adults.*® We found no consistent
evidence for paradoxical changes in intermediate or behavioral outcomes. While nine of the 13
trials that reported carbohydrate intake reported an increase in carbohydrate intake, this increase
was generally accompanied by dietary improvements in fat, saturated fat, fiber, and fruits and
vegetables, without an overall increase in sugar or total calories consumed.’*:>:80:89.96.118,138,146,147

Detailed Results for Harms

Six fair- to good-quality trials (n=2,420) that evaluated medium- to high-intensity combined diet
and physical activity counseling interventions specifically reported no adverse events during the
trial.%22490.16.117.196 Tha mean age of participants in these trials ranged from 52 to 66 years.
While four trials report “no adverse events,” they did not offer any additional details.”*%* %14
The PREMIER (n=304, hypertension subgroup only) trial was aimed at lowering blood pressure
in persons (mean age, 52 years) who were not yet taking medications and reported no differences
between intervention arms in serious adverse events, including cardiovascular or musculoskeletal
events, at 6 months.™® TONE (n=975) was aimed at lowering blood pressure in persons (mean
age, 66 years) who were already taking antihypertension medications; it reported no differences
between intervention arms in “excessive” weight loss, physical injury, palpitations, chest pain,
dizziness, edema, headaches, and “any” adverse events at 36 months.**’

Six fair- to good-quality trials (n=3,961) that evaluated different medium- to high-intensity
counseling interventions specifically reported adverse events during the trial 8%8113114.123.130 T
Logan Healthy Living trial (n=434) was aimed at persons with hypertension or diabetes in
Australia with a mean age of 58 years. This trial reported that three persons allocated to the
intervention arm, a medium-intensity telephone-counseling intervention, died of unknown causes
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during the 18-month trial.*** No additional details are reported. Another trial conducted by
Rodriguez and colleagues (n=533) evaluated a medium-intensity combined lifestyle counseling
intervention in persons with hypertension (mean age, 67 years). The authors reported that nine
participants were withdrawn during the 12-month trial by research staff because of an adverse
event that would affect study participation, but no additional details (including how many
participants in each arm) are given.*** DPP (n=2,161), a high-intensity combined lifestyle
counseling intervention aimed at preventing diabetes in overweight persons with impaired
fasting glucose (mean age, 51 years), reported slightly more musculoskeletal complaints (i.e.,
myalgia, arthritis, arthralgia) in the intervention group receiving a high-intensity counseling
intervention at 2.8 years (24.1 vs. 21.1 events per 100 person-years in the intervention and
control groups, respectively; p<0.02).2° Gastrointestinal symptoms (diarrhea, flatulence, nausea,
vomiting) were more common in the control group. The trial reported no differences in
hospitalizations between the intervention arms. Three trials evaluating physical activity—only
counseling interventions reported complaints due to increased exercise.”®'?1%° The Lifestyle
Intervention and Independence for Elders trial (n=186) was aimed at older adults with a mean
age of 67 years. This trial reported that one participant in the high-intensity counseling group
withdrew because of fatigue attributed to exercise at 11 months.**® The Enhanced Fitness Trial
(n=302), which was also aimed at older adults at the VA with a mean age of 67 years, reported a
total of 691 adverse events during the 12-month trial, 650 (94%) of which were classified as
nonserious (e.g., aches, pain, sore muscles, headaches, minor injuries).”® Of the 64 (6%) events
classified as serious (life threatening or requiring hospitalization), two events were attributed to
physical activity. Both of these events occurred in the intervention group receiving a high-
intensity counseling intervention—one person had angina while on a treadmill requiring
hospitalization and the other person fell from the treadmill and broke his femur. A third physical
activity counseling trial (n=878), the Green Prescription Programme, with a mean age of 58
years, reported increased “bodily pain” at 12 months (p=0.02) as measured by the SF-36 in the
medium-intensity counseling intervention group compared with the wait list control group.®
The authors stated, however, that there was no difference between the trial arms in falls, injuries,
or hospital admissions at 12 months.

In examining the included trials, we found no consistent evidence that behavioral counseling
resulted in unwanted paradoxical effects in intermediate or behavioral outcomes. Two fair-
quality trials with a number of methodological limitations had paradoxical findings in
intermediate health outcomes.®** One small trial (n=92) conducted in Sweden in participants
with a mean age of 42 years found lower HDL cholesterol at 12 months in the intervention group
receiving a medium-intensity dietary counseling intervention compared with the usual care
control group.® The authors note, however, that more women were included in the control group
(accounting for higher HDL cholesterol in the control group) and results were not adjusted for
sex differences. Another trial (n=307), Healthy Living Course, aimed at persons with impaired
fasting glucose, reported a greater incidence of diabetes in the high-intensity counseling
intervention group (n=24) than the control group (n=7) at 6 months (p=not reported).** We found
no evidence that medium- or high-intensity counseling interventions negatively affected dietary
intake or physical activity. Thirteen trials reported carbohydrate intake as a self-reported dietary
outcome,'0"1:758991,94.118.119,138,146-149 £ - trials (n=654) reported no change in carbohydrate
intake,"®%%19 while nine (n=4,387) of the 13 trials reported an increase in consumption of
carbohydrates in the intervention group compared with the control group at 6 to 36 months.”">
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8089.96,118,138,146.147 The increased consumption of carbohydrates was generally accompanied by
corresponding dietary improvements in decreased consumption of fat and saturated fats and
increased consumption of fiber and fruits and vegetables. None of these trials reported an overall
increase in total calories consumed. In fact, most often an increased consumption of
carbohydrates was accompanied by a decrease in total calories consumed. Therefore, we did not
consider the increase in carbohydrate consumption in the intervention group to represent a harm.
In ADAPT (n=241), the authors suggest that a decrease in high-fat dairy products in the
intervention group that was not replaced with low-fat dairy products could potentially result in a
decrease in calcium consumption.'*®
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Chapter 4. Discussion

Summary of Evidence

We conducted this systematic review to assist the USPSTF in updating its previous
recommendations on physical activity and healthy diet counseling.>>****** This review focused
on the effectiveness and harms of primary care—relevant diet and physical activity counseling
interventions in persons with CVD risk factors. We included 74 unique trials that met our
inclusion criteria, the vast majority of which (k=51) were published since the previous USPSTF
recommendations in 2002.

Based on a large body of evidence (k=71), we found that intensive combined lifestyle counseling
in persons with CVD risk factors reduced cholesterol, blood pressure, measures of weight,
glucose, and diabetes incidence at 12 to 24 months (Table 25). Effects of counseling
interventions (k=61) on objectively measured or self-reported behavioral outcomes were
generally consistent with findings on intermediate health outcomes. We found more limited
information about longer-term benefits. Benefits on blood pressure, measures of weight, and
glucose reduction appear to persist after 24 months, but are based on only a small subset of trials
with longer-term followup. Reduction in diabetes incidence appears to persist for 3 to 4 years.
Several trials evaluated a diet-only counseling message. Intensive diet-only counseling in
persons with dyslipidemia also reduced cholesterol. Both medium- and high-intensity
interventions reduced lipids, blood pressure, and measures of weight. High-intensity
interventions reduced glucose and diabetes incidence. In general, effective counseling
interventions were intensive and involved several hours (median, 13 hours [IQR, 9 to 19 hours]),
over several contacts (median, 8 contacts [IQR, 5 to 16 contacts]), over several months duration
(median, 12 months [IQR, 6 to 12 months]). We found more limited information about physical
activity—only counseling interventions. Mostly medium-intensity physical activity—only
counseling in persons with CVD risk factors did not appear to have consistent benefits on
intermediate health outcomes, but trials were quite heterogeneous in populations studied,
interventions evaluated, and outcomes measured. While findings were mixed for physical
activity—only counseling interventions, the limited number of studies and heterogeneity across
trials limits our ability to make any definitive conclusions about the benefits, or lack thereof, of
these types of counseling interventions. Four of the five physical activity—only counseling trials
that reported outcomes at 12 to 24 months, however, found statistically significant improvements
in self-reported measures of physical activity. 99109123

Only a small subset of trials (k=16) reported patient health outcomes, which prevented us from
drawing any definitive conclusions as to whether these types of interventions can decrease CVD
events or improve QOL 8>80:89.929495.98.110115-122 i3y /era|| there does not appear to be a significant
reduction in CVD events in the long term, but event rates in these trials, even after 10 years of
followup, are generally quite low. Findings of benefit on self-reported QOL measures were
mixed. Likewise, only a small subset of trials (k=10) reported on harms of counseling
interventions, but overall we found no serious harms, with the exception of two adverse events in
one physical activity counseling intervention aimed at older adults.®:498:113.114.116.117.123,130,138,146
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There are surprisingly few current existing systematic reviews addressing the effectiveness or
harms of lifestyle behavioral counseling in persons with traditional CVD risk factors. Most
recent reviews of lifestyle counseling interventions focus on obesity management or CVD
prevention in populations with known diabetes and/or coronary heart disease. Our review found
a similar reduction in progression to diabetes as in existing systematic reviews examining the
effectiveness of these types of interventions to prevent diabetes in persons with impaired fasting
glucose or glucose intolerance.’***** Our review found a similar reduction in blood pressure and
cholesterol as a Cochrane review of multiple risk factor interventions for the primary prevention
of CVD by Ebrahim and colleagues.*® The Cochrane review, however, also found a decrease in
mortality, primarily due to the inclusion of trials of early CVD prevention. Given the
applicability of many earlier trials to current understanding and management of CVD risk, as
well as trends in the distribution of CVD and its risk factors over time, our review was restricted
to trials published after 1990.

Clinical Interpretation of Benefit and Harms Given Paucity of
Direct Health Outcome Data

Effects on Lipids and Blood Pressure

Medium- to high-intensity combined lifestyle or diet-only counseling interventions decreased
total cholesterol by approximately 3 to 8 mg/dL and decreased LDL cholesterol by
approximately 1.5 to 6 mg/dL at 12 to 24 months. Based on observational data, a 10 percent
reduction (approximately 20 mg/dL) in total cholesterol is associated with a decreased incidence
of CAD by approximately 54 percent at age 40 years, 39 percent at age 50 years, and 27 percent
at age 60 years.™’ Although plausible, it is still unclear if smaller reductions in cholesterol can
also translate into reductions in CAD or CVD events.

Medium- to high-intensity combined lifestyle interventions can decrease SBP and DBP by
approximately 1 to 3 and 1 to 2 mm Hg, respectively, at 12 to 24 months. Long-term
observational followup of Trials of Hypertension Prevention | and 11 (n=3,126) showed that
persons with prehypertension who were initially randomized to receive intensive lifestyle
counseling had decreased composite CVD events over 10 to 15 years (HR, 0.70 [95% CI, 0.53 to
0.94]), suggesting that small reductions in blood pressure (i.e., approximately 2 mm Hg
reduction in SBP and 1 mm Hg reduction in DBP) seen in the original Trials of Hypertension
Prevention may result in longer-term reduction in CVD morbidity and mortality.*®
Epidemiologic data also suggest that small changes in blood pressure (i.e., 2 mm Hg reduction in
SBP) are associated with a decreased risk for CAD by 6 percent or cerebrovascular accident by
16 percent.*®

Effects on Glucose and Diabetes Incidence

Medium- to high-intensity combined lifestyle counseling interventions decreased fasting glucose
and diabetes incidence. The reduction in fasting glucose across all 18 trials reporting this
outcome was approximately 0.5 to 3.5 mg/dL at 12 to 24 months. Fewer trials (k=8) reported
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diabetes incidence at 12 to 24 months; these trials were generally high-intensity combined
lifestyle counseling interventions aimed at persons with impaired fasting glucose or glucose
tolerance. In the long term (>24 months), the overall pooled estimate of RR for high-intensity
combined lifestyle counseling was 0.61 (95% ClI, 0.46 to 0.79). In DPP, for example, fasting
blood glucose was approximately 4 mg/dL lower in the intensive lifestyle counseling group than
the control group at 3 years, which corresponded to 14.4 percent of persons developing diabetes
in the intervention group compared with 28.9 percent in the control group (number needed to
treat [NNT], about 7 [95% CI, 5 to 10]). The lifestyle intervention was more effective than
metformin alone in reducing diabetes incidence (results were 39% lower [95% CI, 24 to 51]).
Even in populations with lower rates of progression to diabetes than DPP, one would not have to
intensively counsel many individuals to prevent a single case of diabetes mellitus. If only 10
percent of persons in the control group progress to diabetes over 3 to 6 years, for example, then
the NNT would be 26 (95% CI, 19 to 48); if 20 percent of persons progress to diabetes, then the
NNT would be 13 (95% CI, 9 to 24); if 25 percent of persons progress to diabetes, then the NNT
would be 10 (95% ClI, 7 to 19); and if 33 percent of persons progress to diabetes, then the NNT
would be 8 (95% ClI, 6 to 14).

Effects on Weight Outcomes

Medium- to high-intensity combined lifestyle counseling interventions also decreased weight
outcomes by a standardized effect size of 0.24 (95% CI, 0.35 to 0.14) at 12 to 24 months. The
statistical heterogeneity for this pooled effect was very high, however, and therefore should be
interpreted with caution. Overall, this represents a small effect in weight reduction. When this
effect size is back translated into individual trials, the effect is approximately equivalent to a 2-
to 3-kg weight loss or 0.5- to 1.5-kg/m? decrease in BMI. These results are generally consistent
with the small effects found in a recent systematic review of behavioral treatment of adult
obesity. This review found that behavioral treatment resulted in an average of 3 kg of weight loss
in the intervention versus control groups.®’ Our findings are also consistent with the 2013
AHA/ACC/Obesity Society Guideline for the Management of Overweight and Obesity in Adults,
which found strong evidence to support the association of sustained weight loss of 3 to 5 percent
and clinically meaningful reductions in triglycerides and glucose outcomes.*®® Epidemiological
data also suggest that the risk for both CVD and diabetes increases with each kg/m? unit change
in BMI.**! However, it is still unclear if small sustained reductions in weight or BMI after the
intervention’s conclusion translate into better cardiovascular patient health outcomes (i.e.,
decreased CVD events and/or mortality from CVD or diabetes). The clinical significance of
changes in weight measures should therefore primarily be based on accompanying changes in
lipid, blood pressure, and glucose outcomes.

Effects on Increases in Self-Reported Physical Activity

Medium-intensity physical activity—only counseling trials generally found no effect on

intermediate health outcomes at 12 to 24 months. Four of the five counseling trials that reported
behavioral outcomes at 12 to 24 months found statistically significant improvements in physical
activity in the intervention versus control groups.”® 19123 These trials used different measures
of physical activity and found a 10 to 25 percent increase in the percentage of persons who met
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the recommended 150 minutes per week of moderate-intensity exercise (k=2)**?® and an

approximate 35-minute/week increase in moderate or total physical activity (k=2).°'% This
increase in the amount of physical activity per week is similar to findings in our previous review
in adults without cardiovascular risk factors.™ It is clear that increased physical activity is
associated with a decrease in CVD events and mortality.'®® Based on a meta-analysis by
Stattelmair and colleagues of 33 observational studies to determine the dose-response between
levels of physical activity and risk for CAD, it appears that persons who had 150 minutes per
week of physical activity had a 14 percent lower CAD risk. Persons who were physically active
at levels lower than recommended also had statistically significant lower risk.**® This finding
supports the 2008 Physical Activity Guidelines for Americans and the American College of
Sports Medicine recommendations for 150 minutes per week of moderate-intensity exercise,
with the caveat that adults who are unable or unwilling to meet this goal still benefit from
engaging in amounts of exercise less than recommended.*®>*** Another review by Zheng and
colleagues of 12 studies to quantify the dose-response between walking and CVD risk found that
an increase of approximately 30 minutes per week was associated with a 19 percent lower CAD
risk.'®® Based on extrapolation from observational studies, it is likely that even a modest increase
in the percentage of persons meeting a recommended 150 minutes per week of moderate-
intensity activity or a modest increase in total or moderate-intensity activity per week can lower
incidence of CAD and CAD events.

Adverse Effects

We did not a priori hypothesize any serious harms for counseling intervention. Overall, a limited
number of trials reported on adverse effects of interventions and only one trial in older adults
found two events of serious harms resulting from physical activity.*® Observational studies from
our previous systematic review of lifestyle counseling interventions suggest an increased risk for
serious cardiac events during vigorous physical activity, primarily in persons with low levels of
habitual activity.> The absolute risk for serious cardiac events related to physical activity,
however, appears to be extremely small. In these observational studies, minor musculoskeletal
injuries were fairly common when participants increased their physical activity from their
habitual levels. The type and total amount of activity and relative change in activity were all
important factors in determining the risk for injury. Noncontact, low-impact activities had lower
injury rates, including walking, bicycling, and swimming. Increasing physical activity in a series
of small increments, each followed by an adaptation period, resulted in lower rates of injury.*®
Additional information regarding harms of physical activity are detailed in the DHHS 2008
report on physical activity.®® Therefore, focusing on low-impact activities and increasing
activity in small increments can mitigate serious harm or injury from counseling interventions in
older adults or persons at high risk for injury.

Considerations for Applicability of Findings

Population Considerations

Our review’s findings are widely applicable to a broad range of individuals with CVD risk
factors, including dyslipidemia, hypertension, impaired fasting glucose, glucose intolerance,
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metabolic syndrome, obesity, and smoking. Our review did not include trials conducted
exclusively in persons with diabetes or in populations selected exclusively for obesity. Nearly all
trials included persons who were overweight or obese. Several trials also included some persons
who were already diagnosed with diabetes. Included trials also involved persons who had not yet
started antihypertension or lipid-lowering medications, as well as those already taking them.
Although included trials provided little direct evidence of comparisons of findings between the
two sexes and across different age or racial/ethnic groups, we have no reason to believe that the
benefit of intensive counseling would not apply to both men and women, middle-aged and older
adults, and nonwhite subpopulations (namely African and Latino Americans), given the fair
representation of these groups across included trials. Serious harms from increased physical
activity were reported in one trial in older adults. As such, older adults may be at increased risk
for adverse events, but very sparse reporting of harms limits any definitive conclusions about
harms, much less differential harms between subpopulations.

Trials varied in their recruitment strategies, the restrictiveness of the eligibility criteria, and
recruitment and retention rates. Of the trials with adequate reporting about recruitment methods,
16 trials relied on volunteers as part (k=8) or all (k=8) of their recruitment strategy. Most trials
had eligibility criteria excluding persons with acute medical conditions or any known serious
medical conditions. The proportion of trial participants out of the entire eligible sample ranged
from 15 to 100 percent (k=53). The majority of trials had very high recruitment rates, with only
10 trials having less than 50 percent of eligible participants randomized into the trial. Overall,
retention rates in the trials were greater than 80 percent. Sixteen trials had retention rates less
than 80 percent. Trials with volunteer participants, restrictive eligibility criteria, low recruitment
rates, and/or high retention rates likely overestimate the true magnitude of benefit of these
counseling interventions in real-world settings.

Intervention Considerations

Effective interventions were medium- to high-intensity combined lifestyle or diet-only
counseling interventions. Medium-intensity interventions are defined as greater than 30 minutes
up to 360 minutes of contact. Approximately two thirds of the medium-intensity interventions
had 120 minutes of contact time or greater; the median number of contacts was five and median
duration of the intervention was 9 months. Diet-only and physical activity—only counseling
interventions were mostly medium-intensity. High-intensity interventions had greater than 360
minutes of contact; the median number of contacts was 16 and median duration of the
intervention was 12 months. Specially trained individuals delivered these interventions,
including dietitians or nutritionists, physiotherapists or exercise professionals, as well as health
educators, nurses, or psychologists.

Counseling interventions generally focused on behavioral change and could include
cointerventions. Ten trials explicitly reported medication adjustment or counseling on
medication adherence as part of the intervention protocol. In one of these 10 trials, the
intervention protocol for medication adjustment focused on withdrawal or tapering off of
antihypertension medications.™’ Several trials explicitly stated provision of free or low-cost
access to exercise classes (although supervised exercise was not mandatory). Only two trials
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reported provision of financial incentives for participation, and two other trials offered some
provision of free food to intervention participants (but were not considered to be feeding trials).
Adherence, and therefore effectiveness, in trials may be higher than in real-world practice,
especially for higher-intensity interventions. Unfortunately, measures of adherence and fidelity
were not consistently reported in included trials. Thirty-three of the 74 trials reported
adherence.72'74'76'77'80'82'84'86'87'89'90'92'94'98'99'105'107'114’116'118’122'127'129’130'132'134'137'146'167'168 Adherence
in the 13 trials that reported the proportion of participants who attended all of the sessions ranged
from 50 to 95 percent,’* 7 81,848791.116,122.127.129 130,137,167 A gherence in the seven trials that

reported the proportion of participants who received any intervention ranged from 46 to 99
percent,72'82'86'99'105'133'134

Based on included trials, we are not able to define the minimum necessary counseling
components for an effective intervention. All included counseling interventions involved more
than didactic education alone. Most of these trials included audit and feedback (including self-
monitoring), problem solving skills, and individualized care plans. Using qualitative analyses
and meta-regressions, we did not find that the intervention format (e.g., face-to-face, group,
individual, phone), the person delivering the counseling, the number of sessions, or the duration
of intervention significantly affected the direction or magnitude of benefit. Based on a meta-
analysis by Michie and colleagues of combined lifestyle counseling interventions specifically
using meta-regressions to examine a number of a priori-specified intervention components, it
appears that interventions with “self-monitoring” and use of at least one “self-regulatory
technique” derived from control theory (i.e., prompt intention formation, prompt specific goal
setting, provide feedback on performance, prompt self-monitoring behavior, prompt review of
behavioral goals) were significantly more effective than interventions not including these
components.*® This review found that the duration of the intervention, the person delivering the
counseling, the intervention format (i.e., individual vs. group), the study setting, the number of
included sessions, or the number of behavior change techniques employed did not distinguish
between effective and ineffective interventions. Greaves and colleagues conducted a systematic
review of existing reviews of diabetes prevention lifestyle counseling and found that
interventions that targeted both diet and physical activity, mobilized social support, used well-
established behavior change techniques, used self-regulatory techniques (i.e., goal setting, self-
monitoring, feedback on performance, and goal review), and had greater contact time or
frequency of contact had greater effectiveness.'” The review by Greaves and colleagues did not
identify a minimum threshold of time/intensity that was effective and did not find any clear
associations between intervention effectiveness and the person delivering counseling, the study
setting, or the intervention format.

Review Limitations

Eating a healthy diet and increasing physical activity clearly have health benefits beyond CVD
prevention and CVD risk factor modification. To support the USPSTF recommendation process,
however, our review focused narrowly on the primary prevention of CVD in persons with risk
factors for CVD. Therefore, we excluded persons with known diabetes, coronary heart disease,
cerebrovascular disease, peripheral artery disease, and chronic kidney disease. We previously
conducted a similar review of behavioral counseling interventions for the primary prevention of
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CVD focused on unselected populations and persons without known risk factors, as well as a
review on the management of adult obesity, which included behavioral interventions.>>*’
Therefore, this systematic review represents only a subset of a much larger body of literature on
diet and physical activity counseling interventions in other populations and similar interventions
with different specific aims (i.e., to prevent other diseases [e.g., cancer] or conditions [e.g.,
falls/disability]). Our review also focused on interventions that were relevant to primary care
(i.e., those that could be conducted in or referred from primary care). Therefore, our review
excluded behavioral interventions delivered through worksites, schools, and community
organizations (e.g., churches); for these, we refer the reader to the CDC’s Community Preventive
Services Task Force.!™ Additionally, we limited included studies of effectiveness to fair- to
good-quality randomized, controlled trials or controlled clinical trials conducted in developed
countries so as to identify the evidence with the least risk for bias and the highest applicability to
current U.S. practice. We only included studies published after 1990. We also excluded trials
without a true control arm (e.g., usual care, minimal intervention, attention control, wait list
control). As a result, we did not address literature addressing the comparative effectiveness of
different types of behavioral counseling and intervention elements.

We categorized and pooled clinically heterogeneous interventions and lengths of followup in
order to synthesize the evidence. We categorized length of followup into short (<12 months),
intermediate (12 to 24 months), and long (>24 months). We pooled outcomes according to these
categorizations. Likewise, we categorized interventions by intensity (minutes of persons-contact)
rather than total number of, or duration of contacts. While this categorization scheme is
consistent with the definitions of intensity used in our previous work supporting the USPSTF
healthy lifestyle counseling recommendation, it is somewhat arbitrary, and some “medium-
intensity” interventions were still quite intensive (in terms of minutes, frequency, and duration of
contacts). Furthermore, because of limitations in reporting of intervention characteristics in the
published literature, we had to estimate the duration of contacts in several instances. Our
assumptions in these instances, however, would not change the overall categorization of intensity
(low, medium, high). Therefore, we use gross categorizations of “intensity” rather than report
actual minutes of contact.

There were also limitations posed by the quantitative pooling of results. Of the 71 trials, only 14
trials could not be included in meta-analyses because of limitations in reporting at the primary
study level (e.g., no measure of dispersion). Of the data included in the meta-analyses, some
degree of calculation was necessary to include the trials in the meta-analyses, although only a
small percentage required statistical judgment. These calculations included determining that an
abnormally small value reported as a standard deviation was actually a standard error and
estimating the correlation between baseline and followup values in order to calculate the
standard deviation of the change score. In these instances, we erred on the side of avoiding a type
I error or overestimation of effect size.

We purposefully pooled across a clinically heterogeneous body of counseling literature. For most
outcomes, the statistical heterogeneity was moderate and, therefore, was still reasonable to allow
for the interpretation of pooled estimates. Given the clinical heterogeneity and our use of
random-effects analyses, confidence interval estimates should be primarily used to understand
the magnitude of effects on the individual outcomes. There was considerable statistical
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heterogeneity for fasting blood glucose and weight outcomes. As a result, one should interpret
pooled estimates with caution. Likewise, we believe the clinical significance of the overall
reduction in weight across trials should be interpreted in the context of the accompanying
reductions in lipids, blood pressure, and measures of glucose. Despite examining for a number of
factors that may explain for the heterogeneity of findings across trials, we were unable to identify
additional population, intervention, or study characteristics that explained the statistical
heterogeneity in pooled analyses (other than at a gross level of population targeted and
intervention type).

Other potential sources of risk for bias in our review includes limiting the search to English-only
publications, only including published trials, potential selective reporting of outcomes, and
including trials that used volunteer participants. Egger’s statistical test for small-study effects
was significant only for triglyceride outcomes, which we do not discuss at length.

Study Limitations and Future Research Needs

Behavioral counseling to prevent CVD is a very active field of research and numerous trials in
persons at risk for CVD are currently underway (Appendix B). Despite a very large body of trial
evidence, well-conducted trials (and funding for these trials) are still needed to understand the
full impact of these behavioral interventions on important health outcomes. Additional studies
should also determine if less-intensive interventions are as effective as higher-intensity
counseling.

While medium- to high-intensity combined lifestyle and diet-only interventions are effective,
many of the high-intensity interventions would require resources that are not currently available
or paid for in the current health system (and real-world patient adherence to intensive counseling
may be considerably lower than in included trials). Additional research on how best to
disseminate and implement these types of intensive behavioral counseling interventions into
current practice is needed. Details on the fidelity of and adherence to counseling interventions
should be routinely reported to better understand the applicability of behavioral counseling trial
findings. We found a wide range of intensity for effective interventions, from a couple hours to
greater than 30 hours of contact time. Future research should also evaluate if lower-intensity
counseling interventions (e.g., a couple hours) are as effective as higher-intensity counseling
(e.g., DPP) or if there is a minimum intensity, frequency, or duration of contact that could still
improve lipids, blood pressure, and diabetes incidence. Evaluating true low-intensity
interventions may not be feasible given that the standard of care for persons with CVD risk
factors is at least minimal counseling. Future research on different modalities that require
minimal health care resources (i.e., technology-based counseling), and therefore “lower the
intensity” of interventions, is advisable.

It is clear that healthy diet and physical activity behaviors both contribute to good cardiovascular
and overall health. Additional research on the additive or differential benefit of different
counseling messages (i.e., diet, physical activity, or both) in different populations would be
helpful in determining whether clinical scenarios focusing on diet or physical activity alone is
advisable (or preferable) to combined lifestyle counseling.
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Only a limited number of trials (k=11) reported followup beyond 24 months,®8991.93.107.115117.L18,

138139149 \While it is clear that high-intensity counseling interventions can reduce diabetes
incidence in the long term, additional trials are needed to determine if beneficial effects of
reductions in other important intermediate health outcomes are reproducible in the longer term.
Many of the trials that had longer-term followup were high-intensity interventions with ongoing
maintenance sessions throughout the trial period. Therefore, relatively little is known about the
maintenance of beneficial physiologic (or behavior) change after an active intervention ends.
Trials evaluating lower-intensity interventions rarely report longer-term outcomes. If additional
evidence supports the effectiveness of low- to medium-intensity interventions, longer-term
followup for these interventions would also help us understand the benefits of these
interventions.

Given the progress of medical care and other factors, CVD events are relatively low. Therefore,
the sample sizes and length of followup for counseling trials are likely to be prohibitively large
or long if powered to detect differences in CVD outcomes. For example, the Look AHEAD
(Action for Health in Diabetes) trial (n=5,145) that evaluated a high-intensity lifestyle
intervention in overweight or obese persons with diabetes found no reduction in the rate of CVD
events at about 10 years despite reductions in intermediate health outcomes (i.e., weight,
glucose) and improvements in physical activity levels.'”* Self-reported patient outcomes, namely
health-related QOL measures, are in fact health outcomes (i.e., can be experienced by the
patient) and are underutilized in this body of literature. Future research would benefit from
measuring and consistently reporting QOL and related self-reported patient outcomes.

Given the mixed findings for physical activity—only counseling trials, future research replicating
successful physical activity—only counseling interventions would help us determine if such types
of counseling interventions work and the populations these interventions should target. Physical
activity—only counseling trials were generally of lower intensity than other included trials. Future
research on the effectiveness of higher-intensity counseling interventions, especially in persons
with CVD risk factors, is advisable. We primarily found evidence of increases in self-reported
measures of physical activity. Greater use of objective measures to assess physical activity (i.e.,
step counts using pedometers, VO,max to measure cardiorespiratory fitness) would corroborate
self-reported changes in physical activity level, which is especially important when the changes
in magnitude are small.

Conclusions

In general, medium- to high-intensity diet and physical activity behavioral counseling in persons
with CVD risk factors resulted in consistent improvements across a variety of important
cardiovascular intermediate health outcomes, including total and LDL cholesterol, blood
pressure, glucose, and weight outcomes up to 2 years. Overall, high-intensity combined lifestyle
counseling can reduce diabetes incidence at 3 to 4 years. The applicability of intensive
counseling interventions depends largely on their availability and real-world adherence to these
interventions. Very limited evidence exists on health outcomes or harmful effects of these
counseling interventions. Extrapolating from other bodies of literature, the improvements we
observed in intermediate health outcomes could translate into long-term reduction in CVD
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events. It is unlikely that intensive counseling interventions have serious patient harms. Future
research on behavioral counseling in this population should focus on the effectiveness of lower-

intensity interventions and should consistently include self-reported measures of health-related
QOL.
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Figure 1. Analytic Framework: Behavioral Counseling to Promote a Healthy Lifestyle for Cardiovascular Disease Prevention in
Persons With Cardiovascular Risk Factors
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Abbreviations: CVD = cardiovascular disease; BMI = body mass index.
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Figure 2. Pooled Analysis of Total Cholesterol in Persons With Dyslipidemia, Sorted by Length of

Followup Time

Population with Dyslipidemia
Outcome=Total Cholesterol (mg/dL)

Intervention  Intervention

Study Focus Intensity

<12 months

Ammerman, 2003 HD Only Medium (30-360 min)
Southeast Cholesterol Project, 1997  HD Only Medium (30-360 min)
Neil, 1995 HD Only Medium (30-360 min)
Bloemberg, 1991 HD Only Medium (30-360 miny
Delahanty, 2001 HD Only High (>=360 min)

Subtotal (I-squared = 38.2%, p = 0.166)

12-24 months

PRO-FIT, 2012 HD + PA Medium (30-360 min)
Stevens, 2003 HD Only Medium (30-360 min)
Ammerman, 2003 HD Only Medium (30-360 min)
Southeast Cholesterol Project, 1997  HD Only Medium (30-360 min)
ODES, 1995 HD Only Medium (30-360 min)
Tomson, 1995 HD Only Medium (30-360 min)
Delahanty, 2001 HD Only High (>=360 min)
DEER, 1998 HD Only High (>=360 min)
Anderson, 1992 HD Only High (>=360 min)

Subtotal (I-squared = 24.3%, p = 0.228)

NOTE: Weights are from random effects analysis

Difference in

Change (95% CI)

[ 0.90 (-8.84, 10.64)

-5.02 (-10.42, 0.39)
-0.39 (-5.36, 4.59)
-11.58 (-25.48, 2.32)
-11.20 (-20.57, -1.83)

-4.18 (-8.53, 0.18)

-0.00 (-8.99, 8.99)

-1.20 (-4.91, 2.51)

-2.80 (-13.11, 7.51)

-1.54 (-6.56, 3.47)

-2.70 (-12.34, 6.94)

[ -1.16 (-13.73, 11.42)

o— 1.93 (-7.96, 11.82)

-8.10 (-13.92, -2.28)
-10.42 (-16.98, -3.87)

-3.31 (-5.98, -0.64)

% Change,
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14.63 -15.4
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Figure 3. Pooled Analysis of Low-Density Lipoprotein Cholesterol in Persons With Dyslipidemia,
Sorted by Length of Followup Time

Population with Dyslipidemia
Outcome=LDL (mg/dL)

Intervention  Intervention Difference in % Change, N, Change, N,
Study Focus Intensity Change (95% Cl) Weight IG IG CG CG
<12 months
CouPLES, 2013 HD + PA Medium (30-360 min) e e 2.30(-3.65, 8.25) 2149 -49 106 -7.2 106
Ammerman, 2003 HD Only Medium (30-360 min) —_—— 0.50 (-7.65, 8.65) 1452  -16.0 146 -16.6 173
Southeast Cholesterol Project, 1997 HD Only Medium (30-360 min) —— -5.02 (-10.39, 0.35) 2391 -124 135 -7.3 145
Neil, 1995 HD Only Medium (30-360 min) —— 1.54 (-3.41, 6.50) 2585 -5.8 207 -7.3 102
Delahanty, 2001 HD Only  High (>=360 min) ——t 7.72(-15.99,055) 1423 -12.0 44 42 44
Subtotal (I-squared = 42.9%, p = 0.136) <> -1.33(-5.06,2.40)  100.00
12-24 months
PRO-FIT, 2012 HD + PA Medium (30-360 min) _——— -0.00 (-10.08, 10.08) 8.35 3.9 128 -3.9 105
Ammerman, 2003 HD Only Medium (30-360 min) —_—— -2.80 (-12.05, 6.45)  9.51 -19.6 149 -16.7 179
Southeast Cholesterol Project, 1997 HD Only Medium (30-360 min) — -1.54 (-6.84, 3.75) 19.13 -9.3 153 -7.3 164
ODES, 1995 HD Only Medium (30-360 min) —_— 1.54 (-8.63, 11.72) 8.23 -6.9 52 -85 43
Moy, 2001 HD Only High (>=360 min) — =—— -11.20 (-20.70, -1.70) 9.14  -26.6 117 -15.4 118
Delahanty, 2001 HD Only High (>=360 min) e B 1.93 (-6.68, 10.54) 1057 -11.2 43 -13.1 44
DEER, 1998 HD Only High (>=360 min) —— -5.50(-10.92,-0.08) 18.70 -9.1 95 -3.6 91
Anderson, 1992 HD Only High (>=360 min) —_—— -10.04 (-16.17, -3.90) 16.37 -25.5 95 -154 51
Subtotal (I-squared = 34.4%, p = 0.154) O -3.93(-7.23,-0.63)  100.00
NOTE: Weights are from random effects analysis
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Population with Dyslipidemia or Multiple Risk Factors

Outcome=Total Cholesterol (mg/dL)

Figure 4. Pooled Analysis of Total Cholesterol in Persons With Dyslipidemia or Multiple Risk
Factors, Sorted by Length of Followup Time

Risk
Study Group

<12 months

Ammerman, 2003 Dyslipidemia
Southeast Cholesterol Project, 1997 D

Neil, 1995 Dyslipidemia
Bloemberg, 1991 Dyslipidemia
Delahanty, 2001 Dyslipidemia
Hardcastle, 2008 Multiple

NC Wisewoman, 2008 Multiple
Kallings, 2009 Multiple
PAC, 2001 Multiple

Subtotal (I-squared = 33.7%, p = 0.149)

12-24 months

PRO-FIT, 2012 Dyslipidemia
Stevens, 2003 Dyslipidemia
Ammerman, 2003 Dyslipidemia
Cholesterol Project, 1997 D
ODES, 1995 Dyslipidemia
Tomson, 1995 Dyslipidemia
Delahanty, 2001 Dyslipidemia
DEER, 1998 Dyslipidemia
Anderson, 1992 Dyslipidemia
Rodriguez-Cristobal, 2012 Multiple
SPRING, 2012 Multiple
GOAL, 2009 Multiple
Hardcastle, 2008 Multiple
Bo, 2007 Multiple
PHPP, 2007 Multiple
Wister, 2007 Multiple
Cochrane, 2012 Multiple
NC Wisewoman, 2008 Multiple
EUROACTION, 2008 Multiple
RIS, 1998 Multiple
Nilsson, 1092 Multiple
Green Prescription Program, 2003 Multiple

Subtotal (I-squared = 68.0%, p = 0.000)

>24 months
RIS, 1998
Subtotal (I-squared = %, p =)

Multiple

NOTE: Weights are from random effects analysis

Intervention

Focus

HD Only
HD Only
HD Only
HD Only
HD Only
HD + PA
HD + PA
PA Only
PA Only

HD + PA
HD Only
HD Only
HD Only
HD Only
HD Only
HD Only
HD Only
HD Only
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
HD + PA
PA Only

HD + PA

Intervention

Intensity

Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)

Medium (30-360 min)
High (>=360 min)

Medium (30-360 min)
Medium (30-360 min)

Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
Medium (30-360 min)

High (>=360 min)

Difference in
Change (95% CI)

0.90 (-8.84, 10.64)
-5.02 (-10.42, 0.39)
-0.39 (-5.36, 4.59)
-11.58 (-25.48, 2.32)
-11.20 (-20.57, -1.83)
-5.41 (-11.32, 0.51)
-2.00 (-10.23, 6.23)
-15.44 (-27.65, -3.24)

INNIEL It ”|||.| | Y

11.58 (-11.81, 34.97)
-4.52 (-7.92,-1.13)

-0.00 (-8.99, 8.99)
-1.20 (-4.91, 2.51)
-2.80 (-13.11, 7.51)
-1.54 (-6.56, 3.47)
-2.70 (-12.34, 6.94)
-1.16 (-13.73, 11.42)
1.93(-7.96, 11.82)
-8.10 (-13.92, -2.28)
-10.42 (-16.98, -3.87)
-19.20 (-25.65, -12.75)
6.56 (-4.03, 17.16)
-2.32 (-7.73, 3.10)
-10.81 (-17.90, -3.72)
-2.34 (-9.58, 4.90)
-5.00 (-16.16, 6.16)
-10.42 (-20.23, -0.62)
-0.77 (-6.69, 5.14)
-0.30 (-8.53, 7.93)
-13.13 (-20.69, -5.56)
-15.44 (-21.50, -9.39)
-7.34 (-20.33, 5.66)
-0.77 (-4.56, 3.01)
-5.11 (-7.77, -2.45)

-19.31 (-25.36, -13.25)
-19.31 (-25.36, -13.25)

%
Weight

9.08
18.81
20.28
512
9.62
17.18
11.55
6.37
199
100.00

4.00
6.45
350
5.84
375
278
3.65
5.45
5.10
5.15
3.40
5.65
484
477
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5.40
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6.42
100.00

100.00
100.00

Change,
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Change,
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N,
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Figure 5. Pooled Analysis of Low-Density Lipoprotein Cholesterol in Persons With Dyslipidemia or
Multiple Risk Factors, Sorted by Length of Followup Time

Population with Dyslipidemia or Multiple Risk Factors
Outcome=LDL (mg/dL)

Risk Intervention  Intervention Difference in % Change, N, Change, N,
Study Group Focus Intensity Change (95% CI) Weight  1G G cG cG
<12 months
CouPLES, 2013 Dyslipidemia ~ HD + PA Medium (30-360 min) ——— 2.30 (-3.65, 8.25) 1512 -49 106 7.2 106
Ammerman, 2003 Dyslipidemia  HD Only Medium (30-360 min) 0.50 (-7.65, 8.65) 9.46 -16.0 146 -166 173
Southeast Cholesterol Project, 1997 Dyslipidemia ~HD Only Medium (30-360 min) —_—— -5.02 (-10.39, 0.35) 1730 124 135 73 145
Neil, 1995 Dyslipidemia ~ HD Only Medium (30-360 min) —— 1.54 (-3.41, 6.50) 1914 58 207 73 102
Delahanty, 2001 Dyslipidemia  HD Only High (>=360 min) ——t -7.72 (-15.99, 0.55) 9.24 -12.0 4 a2 44
Hardcastle, 2008 Mutiple HD + PA Medium (30-360 min) ——t— -618(1425,19) 960 35 203 97 131
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) —— -2.00 (-9.25, 5.25) 1136 20 102 -9.0 103
Kallings, 2009 Multiple PA Only Medium (30-360 min) ———— 7.72 (17.36, 1.92) 747 3.9 4 39 50
PAC, 2001 Multiple PA Only Medium (30-360 min) L P>  7.72(-13.97,20.41) 161 0.0 20 77 15
Subtotal (I-squared = 24.1%, p = 0.229) c» 214 (-4.94, 0.66) 100.00
12-24 months.
PRO-FIT, 2012 Dyslipidemia ~ HD + PA Medium (30-360 min) —— -0.00 (-10.08, 10.08) 437 39 128 -39 105
Ammerman, 2003 Dyslipidemia ~ HD Only Medium (30-360 min) —f— -2.80 (-12.05, 6.45) 485 196 149 167 179
Southeast Cholesterol Project, 1997~ Dyslipidemia HD Only Medium (30-360 min) —r— -1.54 (6.84,3.75) 805 93 153 73 164
ODES, 1995 Dyslipidemia ~ HD Only Medium (30-360 min) —— 1.54 (-8.63,11.72) 432 6.9 52 -85 43
Moy, 2001 Dyslipidemia  HD Only High (>=360 min) —— -11.20 (-20.70,-1.70) 470 266 17 154 118
Delahanty, 2001 Dyslipidemia  HD Only High (>=360 min) ——— 1.93(-6.68, 10.54) 527 12 43 131 44
DEER, 1998 Dyslipidemia ~ HD Only High (>=360 min) —— -5.50 (-10.92, -0.08) 7.94 91 95 36 91
Anderson, 1992 Dyslipidemia ~ HD Only High (>=360 min) —— -10.04(-16.17,-390)  7.26 255 95 154 51
SPRING, 2012 Mutiple HD + PA Medium (30-360 min) —t—— 6.18(-2.90, 15.26) 496 131 89 69 %0
Rodriguez-Cristobal, 2012 Muttiple HD +PA Medium (30-360 min) —— 1.90 (-6.06, 9.86) 5.74 35 146 47 154
GOAL, 2009 Multiple HD + PA Medium (30-360 min) —— -0.39(5.29, 4.51) 845 23 201 27 215
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min) ——— -5.79 (-13.26, 1.68) 6.11 124 203 181 131
PHPP, 2007 Multiple HD + PA Medium (30-360 min) —— -1.50 (-11.37, 8.37) 4.49 14 46 01 41
EUROACTION, 2008 Multple HD + PA High (>=360 min) —— -1313(-1994,-632)  6.66 1019 12 332
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) —— -1.10 (-8.35, 6.15) 6.29 103 -150 101
RIS, 1998 Multiple HD + PA High (>=360 min) —— -1158(-17.64,-553)  7.33 239 -39 238
Nilsson, 1992 Multiple HD + PA High (>=360 min) — -3.86 (-16.48, 8.76) 3.22 27 30 12 29
Subtotal (-squared = 52.5%, p = 0.006) < -3.74 (-6.39, -1.09) 100.00
>24 months
RIS, 1998 Mutiple HD + PA High (>=360 min) —— -1544(-2150,-939) 10000 -27.0 28 77 252
Subtotal (-squared = %, p =) o -15.44 (-2150,-9.39)  100.00
NOTE: Weights are from random effects analysis
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Figure 6. Pooled Analysis of Weight in Persons With Dyslipidemia or Multiple Risk Factors, Sorted
by Length of Followup Time

Population with Dyslipidemia or Multiple Risk Factors
Outcome=Adiposity

Risk Intervention ~ Intervention % Change, N, Change, N,
Study Group Focus Intensity Measure Hedge's g (95%Cl) Weight IG G CG cG
<12 months
Ammerman, 2003 Dyslipidemia HD Only ~ Medium (30-360 min) Weight, Ib —_——t 0.18(-039,0.03) 1848 3.1 154 -1.0 189
NFPMP, 2002 Dyslipidemia HD Only ~ Medium (30-360 min) BMI —— 0.46 (-0.80,-0.12) 9.84 05 70 02 67
Neil, 1995 Dyslipidemia HD Only ~ Medium (30-360 min) BMI —_—— 003(021,026) 1626 0.1 207 0.2 102
Bloemberg, 1991 Dyslipidemia HD Only ~ Medium (30-360 min) Weight, Ib ——t 0.43(-087,001) 640 2.1 39 01 a1
Delahanty, 2001 Dyslipidemia HDOnly ~ High (>=360min)  Weight, Ib ——— 0.15(-056,027) 705  -42 4400 a4
Hardcastle, 2008 Multiple HD+PA  Medium (30-360 min) BMI —_—— 0.27 (-0. 1775 02 203 02 131
NC Wisewoman, 2008 Multiple HD+PA  High(>=360min)  Weight, Ib —_—— 0.02(-0.28,025 1404 2.0 108 -1.0 110
Kallings, 2009 Multiple PAONY  Medium (30-360 min) BMI —— 0.47 (-0.88,-0.05) 7.04 06 a1 02 50
PAC, 2001 Multiple PAONY  Medium (30-360 min) BMI — 008 (-0.74,057) 313 03 20 02 15
Subtotal (I-squared = 26.4%, p = 0.209) o -0.20 (-0.32,-0.08)  100.00
12-24 months
PRO-FIT, 2012 Dyslipidemia HD +PA  Medium (30-360 min) BMI — 0.02(-025,020) 612 0.1 167 0.0 147
NFPMP, 2002 Dyslipidemia HD Only ~ Medium (30-360 min) BMI —— 019(-0.15,053) 483 00 67 02 63
ODES, 1995 Dyslipidemia HD Only ~ Medium (30-360 min) Weight, fm—pm— 122 (-1.66,-0.79) 394 838 52 24 a3
Delahanty, 2001 Dyslipidemia HD Only ~ High (>=360min)  Weight, Ib —— 011(-053,031) 411 3.1 43 00 a4
Moy, 2001 Dyslipidemia HD Only ~ High (>=360min)  BMI —_——t 020 (-045,0.06) 576 0.1 117 02 118
DEER, 1998 Dyslipidemia HD Only ~ High (>=360min)  Weight, Ib —_—— 097 (-1.27,-066) 525 6.2 9% 13 o1
SPRING, 2012 Multiple HD+PA  Medium (30-360 min) BMI —— 003(-0.27,032) 536 0.1 89 0.1 %
Rodriguez-Cristobal, 2012 Multiple HD+PA  Medium (30-360 min) BMI —_—— -0.39(-062,-016) 605 07 146 13 154
Hardcastle, 2008 Multiple HD+PA  Medium (30-360 min) BMI —_—— 016 (-0.38,006) 614 00 203 07 131
Bo, 2007 Multiple HD+PA  Medium (30-360 min) BMI —_—— 0.48 (-0.69,-026) 617 03 169 0.6 166
Wister, 2007 Multiple HD+PA  Medium (30-360 min) BMI —_—— 007 (-029,0.15 613 05 157 -0.3 158
PHPP, 2007 Multiple HD+PA  Medium (30-360 min) BMI ——— 016 (-058,025 410 05 46 01 a1
HIPS, 2012 Multiple HD+PA  High(>=360min)  Weight, Ib —— 002(-017,013) 680 02 355 01 300
Cochrane, 2012 Multiple HD+PA  High(>=360min)  BMI — 012(-028,004) 670 02 236 0.0 365
NC Wisewoman, 2008 Multiple HD+PA  High(>=360min)  Weight, Ib —— 001(-0.26,028) 562  -1.0 106 0.0 106
RIS, 1998 Multiple HD+PA  High(>=360min)  Weight, Ib — 039 (-057,-021) 654 42 239 13 238
Nilsson, 1992 Multiple HD+PA  High(>=360min)  Weight, Ib ——t— 021(-0.71,030) 339 48 0 02 29
Green Prescription Program, 2003 Multiple PAONY  Medium (30-360 min) BMI - 0.04(-018,009) 698 0.1 451 0.1 427
Subtotal (I-squared = 79.6%, p = 0.000) o 0.22 (-0.35,-0.10)  100.00
>24 months
GOAL, 2009 Multiple HD+PA  Medium (30-360 min) Weight, Ib —_—— 0.08(-030,0.15) 4732 3.1 148 -2.2 165
RIS, 1998 Multiple HD+PA  High(>=360min)  Weight, Ib —_— 037 (-0.55,-0.19) 5268 4.8 248 13 252
Subtotal (I-squared = 76.0%, p = 0.041) > 0.23(-0.52,0.06)  100.00
NOTE: Weights are from random effects analysis
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Figure 7. Pooled Analysis of Systolic Blood Pressure in Persons With Hypertension, Sorted by
Length of Followup Time

Population with Hypertension
Outcome=Systolic Blood Pressure (mm Hg)

Intervention

Study Focus

<12 months

Rodriguez, 2011 HD + PA
Hyman, 2007 HD + PA
HIP, 2009 HD + PA
PREMIER, 2003 HD + PA
Moreau, 2001 PA Only

Subtotal (I-squared = 79.9%, p

12-24 months

Rodriguez, 2011 HD + PA
Bosworth, 2009 HD + PA
Hyman, 2007 HD + PA
HTTP, 1993 HD + PA
PREMIER, 2003 HD + PA

LIFEF, 2002 HD + PA

>24 months
ADAPT, 2006 HD + PA

Subtotal (I-squared =.%, p=".)

Intervention

Intensity

Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)

—_——

Medium (30-360 minjy=——————

=0.001)

Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)

Subtotal (I-squared = 19.6%, p = 0.285)

Medium (30-360 min)

NOTE: Weights are from random effects analysis

Difference in

Change (95% Cl)

0.73 (-2.87, 4.33)
-3.42 (-8.26, 1.42)
-3.00 (-6.08, 0.08)
-6.30 (-8.85, -3.75)
-10.20 (-13.96, -6.44)
-4.47 (-7.91, -1.04)

0.87 (-3.09, 4.83)
-3.90 (-6.84, -0.96)
-4.32 (-9.07, 0.43)
-5.00 (-10.00, -0.00)
-1.00 (-3.96, 1.96)
-2.00 (-4.29, 0.29)
-2.29 (-3.81, -0.76)

-2.00 (-4.97, 0.97)
-2.00 (-4.97, 0.97)

% Change,
Weight IG
19.94 -4.8
16.93 -6.7
21.19 9.7
22.38 -14.2
19.56 -11.0
100.00

1263 54
20.44

9.21 -7.2
8.40 -8.0
2023 -11.0
29.09 -6.2
100.00

100.00 -1.0
100.00

N, Change,

IG CG

154 55
188 -3.3
132 -6.7
97 -7.8

15 -08

151 -6.3
110

188 -2.9
86 -3.0
9% -9.9

360 -4.2

123 1.0

N,
CG

168
93
132
97

158
128
93
74
97
355

118
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Population with Hypertension
Outcome=Diastolic Blood Pressure (mm Hg)

Figure 8. Pooled Analysis of Diastolic Blood Pressure in Persons With Hypertension, Sorted by
Length of Followup Time

Intervention

Study Focus
<12 months
Hyman, 2007 HD + PA

PREMIER, 2003 HD + PA

Moreau, 2001 PA Only

Intervention

Intensity

Medium (30-360 min)

High (>=360 min)

Medium (30-360 mir

Subtotal (I-squared = 62.4%, p = 0.070)

12-24 months
Hyman, 2007 HD + PA
HTTP, 1993 HD + PA
PREMIER, 2003 HD + PA

LIFEF, 2002 HD + PA

Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)

High (>=360 min)

Subtotal (I-squared = 38.1%, p = 0.184)

>24 months

ADAPT, 2006 HD + PA

Subtotal (I-squared =.%, p=".)

Medium (30-360 min)

NOTE: Weights are from random effects analysis

—
O
<

Difference in

Change (95% ClI)

-0.12 (-2.60, 2.36)
-3.60 (-5.34, -1.86)
-4.00 (-9.78, 1.78)

-2.33 (-5.02, 0.36)

0.32 (-2.16, 2.80)
-4.00 (-7.00, -1.00)
-1.00 (-3.00, 1.00)
-1.10 (-2.39, 0.19)

-1.22 (-2.53, 0.08)

-1.00 (-3.22, 1.22)

-1.00 (-3.22, 1.22)

%

Weight

38.37
45.94
15.69

100.00

19.46
14.71
25.87
39.97

100.00

100.00

100.00

Change,
IG

-3.2

-3.0

-2.8

-7.4

-4.3

0.0

N, Change,
IG CG
188 -3.1
97 -3.8
15 1.0
188 -3.1
86 -2.0
96 -6.5
360 -3.2
123 1.0

N,

CG

93
97

93
74
97

355

118
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Figure 9. Pooled Analysis of Systolic Blood Pressure in Persons With Hypertension or Multiple
Risk Factors, Sorted by Length of Followup Time

Population with Hypertension or Multiple Risk Factors
Outcome=Systolic Blood Pressure (mm HQ)

Risk Intervention Intervention Difference in % Change, N, Change, N,
Study Group Focus Intensity Change (95% Cl) Weight 1G IG CG CG
<12 months
Rodriguez, 2011 HTN  HD+PA  Medium (30-360 min) —_—— 0.73(-2.87,4.33) 1274 -48 154 55 168
Hyman, 2007 HTN HD + PA Medium (30-360 min) —_— -3.42 (-8.26, 1.42) 1078 -6.7 188 -3.3 93
HIP, 2009 HTN  HD+PA  High (>=360 min) ——t -3.00 (-6.08,0.08) 1356 -9.7 132 -6.7 132
PREMIER, 2003 HTN  HD+PA  High (>=360 min) —_—— -6.30 (-8.85,-3.75) 1435 -142 97 -7.8 97
Moreau, 2001 HTN PA Only Medium (30-360 Mirry—p— -10.20 (-13.96, -6.44) 1249  -11.0 15 -0.8 9
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min) ——t -2.30(-4.65,0.05) 1462 -29 203 -0.6 131
NC Wisewoman, 2008 Multiple HD +PA  High (>=360 min) ———— 0.50 (-3.62,4.62) 11.92 -1.0 107 -40 110
Kallings, 2009 Multiple PA Only Medium (30-360 min) D e 4.30 (-1.37, 9.97) 9.56 0.2 41 -4.1 50
Subtotal (I-squared = 79.4%, p = 0.000) -2.73(-5.44,-0.01) 100.00
12-24 months
Rodriguez, 2011 HTN HD + PA Medium (30-360 min) —— 0.87 (-3.09, 4.83) 4.79 -5.4 151 -6.3 158
Bosworth, 2009 HTN HD + PA Medium (30-360 min) —— -3.90 (-6.84,-0.96) 6.38 110 128
Hyman, 2007 HTN  HD+PA  Medium (30-360 min) —_—— -4.32(-9.07,043) 385 7.2 188 -2.9 93
HTTP, 1993 HTN HD + PA Medium (30-360 min) —_—— -5.00 (-10.00, -0.00) 3.60 -8.0 86 -3.0 74
PREMIER, 2003 HTN  HD+PA  High (>=360 min) ——— -1.00(-3.96,1.96) 6.35 -11.0 96 -9.9 97
LIFEF, 2002 HTN HD + PA High (>=360 min) ——t -2.00 (-4.29, 0.29) 7.60 -6.2 360 -4.2 355
SPRING, 2012 Multiple HD + PA Medium (30-360 min) e o 1.20 (-3.41,5.81) 4.00 -6.8 89 5.6 920
Rodriguez-Cristobal, 2012 Multiple HD + PA Medium (30-360 min) —_—— -6.80 (-10.76, -2.84) 4.79 -4.2 146 2.2 154
IMPALA, 2009 Multiple HD + PA Medium (30-360 min) —t——— 2.00(-1.11,5.11) 6.09 -6.0 286 -8.0 261
GOAL, 2009 Multiple HD + PA Medium (30-360 min) ——t -3.20(-6.45,0.05)  5.85 -6.9 201 -37 215
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min) —_— -1.69 (-5.56,2.18)  4.91 -4.1 203 -2.4 131
Bo, 2007 Multiple HD + PA Medium (30-360 min) ———e -6.78 (-10.61, -2.95) 4.96 -2.0 169 4.8 166
PHPP, 2007 Multiple HD +PA  Medium (30-360 min) ———————————r 350(-372,10.72) 209 5.2 46 87 4
Wister, 2007 Multiple HD +PA  Medium (30-360 min) —— -3.91(743,-039) 542 -75 157 -3.6 158
Cochrane, 2012 Multiple HD + PA High (>=360 min) ——— 1.01 (-1.54, 3.56) 7.10 -5.6 236 -6.7 365
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) —— 0.50 (-3.62, 4.62) 4.58 0.0 105 -4.0 105
EUROACTION, 2008 Multiple HD + PA High (>=360 min) — e -4.80 (-10.21, 0.61) 3.23 -7.6 1019 -2.8 332
RIS, 1998 Multiple HD +PA  High (>=360 min) ——t— -2.00(-551,151) 544  -3.0 239 2.0 238
Nilsson, 1992 Multiple HD + PA High (>=360 min) <+ -3.90 (-13.83,6.03) 1.21 7.7 30 -3.8 29
Green Prescription Program, 2003Multiple PA Only Medium (30-360 min) ——— -1.31(-3.51,0.89) 7.79 -2.6 451 -1.2 427
Subtotal (I-squared = 50.3%, p = 0.006) < -1.99 (-3.15,-0.83) 100.00
>24 months
ADAPT, 2006 HTN HD + PA Medium (30-360 min) ——t— -2.00 (-4.97,0.97) 4717 -1.0 123 1.0 118
RIS, 1998 Multiple HD + PA  High (>=360 min) ——1— -2.00 (-4.80,0.80) 52.83 -10 248 1.0 252
Subtotal (I-squared = 0.0%, p = 1.000) o -2.00 (-4.04,0.04)  100.00

NOTE: Weights are from random effects analysis
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Figure 10. Pooled Analysis of Diastolic Blood Pressure in Persons With Hypertension or Multiple
Risk Factors, Sorted by Length of Followup Time

Population with Hypertension or Multiple Risk Factors
Outcome=Diastolic Blood Pressure (mm Hg)

Risk Intervention  Intervention Difference in % Change, N, Change, N,
Study Group  Focus Intensity Change (95% Cl)  Weight IG IG CG CG
<12 months.
Hyman, 2007 HTN  HD+PA  Medium (30-360 min) L Sa— -0.12 (-2.60,2.36) 17.78 3.2 188 3.1 93
PREMIER, 2003 HTN  HD+PA  High (>=360 min) —_—— -3.60 (-5.34,-1.86) 2200 -7.4 97 38 97
Moreau, 2001 HTN PA Only Medium (30-360 < -4.00 (-9.78,1.78)  6.62 -3.0 15 1.0 9
Hardcastle, 2008 Muttiple  HD + PA Medium (30-360 min) —— -2.47 (-4.06,-0.88) 2291 -2.0 203 05 131
NC Wisewoman, 2008 Muttiple HD +PA  High (>=360 min) —— 0.90(-1.45,3.25) 18.48 4.0 107 00 110
Kallings, 2009 Muttiple PA Only Medium (30-360 min) ——— 0.70 (-2.98,4.38) 1221 -1.0 41 a7 50
Subtotal (I-squared = 64.1%, p = 0.016) <>- -1.39 (-3.09,0.30) 100.00
12-24 months
Hyman, 2007 HTN  HD+PA  Medium (30-360 min) ——— 0.32(2.16,280) 528  -2.38 188 -3.1 93
HTTP, 1993 HTN HD + PA Medium (30-360 min) e -4.00 (-7.00, -1.00) 3.98 -6.0 86 -2.0 74
PREMIER, 2003 HTN HD + PA High (>=360 min) —t— -1.00 (-3.00, 1.00) 7.05 -7.4 96 -6.5 97
LIFEF, 2002 HTN  HD+PA  High (>=360 min) ——t -1.10(-2.39,0.19) 11.01 -43 360 3.2 355
Rodriguez-Cristobal, 2012 Multiple HD +PA  Medium (30-360 min) — -4.40 (-6.79,-201) 557 52 146 -13 154
SPRING, 2012 Multiple  HD + PA Medium (30-360 min) e . g 1.10(-1.35,3.55) 5.39 -4.4 89 -3.3 90
GOAL, 2009 Multiple HD +PA  Medium (30-360 min) ——— 0.92(-273,089) 795  -14 201 05 215
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min) ——t -1.91(-3.98,0.16) 6.75 -1.0 203 09 131
Bo, 2007 Multiple HD +PA  Medium (30-360 min) —— 2.29(-4.36,-0.22) 675 2.6 169 03 166
PHPP, 2007 Multiple HD + PA Medium (30-360 min) e ] 0.60 (-4.00, 5.20) 193 -3.7 46 -4.3 41
Cochrane, 2012 Muttiple HD +PA  High (>=360 min) —— 0.25(-1.18,1.68) 10.10 -3.3 236 36 365
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) —— 0.00(-2.35,2.35) 570 20 105 -1.0 106
EUROACTION, 2008 Multiple HD + PA High (>=360 min) — et -2.70 (-5.95, 0.55)  3.50 -4.1 1019 -1.6 332
RIS, 1998 Multiple HD +PA  High (>=360 min) ——] -1.60 (-3.15,-0.05) 937 25 239 08 238
Nilsson, 1992 Multiple HD+PA  High (>=360 min) —_— -2.10(-6.13,1.93) 244 6.1 30  -40 29
Green Prescription Program, 2003 Multiple PA Only Medium (30-360 min) ——t— -1.40 (-3.36,0.56) 7.23 -2.6 451 0.8 427
Subtotal (I-squared = 36.3%, p = 0.073) o -1.24 (-1.91, -0.56) 100.00
>24 months.
ADAPT, 2006 HTN HD + PA Medium (30-360 min) —_—— -1.00(-3.22,1.22) 25.27 0.0 123 1.0 118
RIS, 1998 Multiple HD + PA High (>=360 min) ——t -1.00 (-2.29,0.29) 74.73 -4.0 248 -3.0 252
Subtotal (I-squared = 0.0%, p = 1.000) o -1.00 (-2.12,0.12) 100.00
NOTE: Weights are from random effects analysis
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Figure 11. Pooled Analysis of Weight in Persons With Hypertension or Multiple Risk Factors,
Sorted by Length of Followup Time

Population with Hypertension or Multiple Risk Factors
Outcome=Adiposity

Risk  Intervention Intervention % Change, N, Change, N,
Study Group  Focus Intensity Measure Hedge's g (95% Cl) Weight G G cG cG
<12 months
Hyman, 2007 HTN  HD+PA  Medium (30-360 min) BMI — e 001(0.24,026) 1323 0.1 188 0.1 93
HIP, 2009 HTN  HD+PA  High (>=360 min) Weight, Ib —— 076 (101,-051) 1321 7.0 132 03 132
PREMIER, 2003 HTN  HD+PA  High (>=360 min) Weight, I s 0.95(-1.25,-066) 1257 -130 97 29 97
Beckman, 1995 HTN  HDOnly  Medium (30-360 min) Weight, Ib D — —m— 0.20(078,019) 979 53 2 18 32
Moreau, 2001 HTN  PAOnly Medium (30-360 min) Weight, Ib ———— e s 0.10(-090,070) 615 2.9 15 13 9
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min) BMI —.— -0.27 (-0.49, -0.05) 13.58 -0.2 203 0.2 131
NC Wisewoman, 2008 Multiple HD+PA  High (>=360 min) Weight, Ib B s 0.02(-0.28,025 1301 20 108 10 110
Kallings, 2009 Multiple PA Only Medium (30-360 min) BMI B — s 047 (:0.88,-005 1083 06 n 02 50
PAC, 2001 Multiple PA Only Medium (30-360 min) BMI B —— 0.08(-0.74,057) 763 03 20 02 15
Subtotal (I-squared = 81.1%, p = 0.000) o -0.35 (-0.61,-0.09)  100.00
12-24 months
Hyman, 2007 HTN  HD+PA  Medium (30-360 min) BMI —t—— 012(0.13,037) 643 02 188 06 93
ADAPT, 2006 HTN  HD+PA  Medium (30-360 min) Weight, by 1.09(-136,-082) 617 7.8 123 21 18
HIP, 2009 HTN  HD+PA  High (>=360 min) Weight, Ib —t 016 (:0.40,009) 643 38 128 21 122
Beckman, 1995 HTN  HDOnly  Medium (30-360 min) Weight, Ib B — — —— -0.36(085012) 389 59 2 07 32
SPRING, 2012 Multiple HD + PA Medium (30-360 min) BMI —.— 0.03(-0.27,0.32) 591 -0.1 89 01 920
Rodriguez-Cristobal, 2012 Muliple HD+PA  Medium (30-360 min) BMI —— 0.39(:062,-016) 666 07 146 13 154
Hardcastle, 2008 Multiple HD +PA Medium (30-360 min) BMI —.—- -0.16 (-0.38, 0.06) 6.76 0.0 203 07 131
Bo, 2007 Muliple HD+PA  Medium (30-360 min) BMI —— 048(:069,-026) 679 03 169 06 166
Wister, 2007 Multiple HD +PA Medium (30-360 min) BMI —"— -0.07 (-0.29, 0.15) 6.75 0.5 157 0.3 158
PHPP, 2007 Muliple HD+PA  Medium (30-360 min) BMI D — e 0.16 (:058,025) 453 05 6 01 a
HIPS, 2012 Muliple HD+PA  High (>=360 min) Weight, Ib —— 0.02(-017,013) 748 02 355 01 300
Cochrane, 2012 Muliple HD+PA  High (>=360 min) BMI ——t 012(028,004) 738 02 236 0.0 365
NC Wisewoman, 2008 Muliple HD+PA  High (>=360 min) Weight, Ib —e 001(-0.26,028 619  -10 106 00 106
RIS, 1998 Muliple HD+PA  High (>=360 min) Weight, Ib —— 039(057,-021) 719 42 239 13 238
Nilsson, 1092 Muliple HD+PA  High (>=360 min) Weight, Ib B —  m— 021(:071,030) 375  -48 30 02 29
Green Prescription Program, 2003 Multiple  PA Only Medium (30-360 min) BMI —— -0.04(-0.18,009) 768 0.1 451 0.1 427
Subtotal (-squared = 80.9%, p = 0.000) <> 021 (-0.34,-008)  100.00
>24 months
ADAPT, 2006 HTN HD + PA Medium (30-360 min) Weight, Ib —"— -0.08 (-0.33,0.17) 29.48 -33 123 -15 118
GOAL, 2009 Muliple HD+PA  Medium (30-360 min) Weight, Ib —t— 0.08(-0.30,0.15 3270 -3 148 2.2 165
RIS, 1998 Muliple HD+PA  High (>=360 min) Weight, Ib —— 037 (:055,-019) 37.82 48 248 13 252
Subtotal (-squared = 64.3%, p = 0.061) o 0.19(:0.40,002)  100.00
NOTE: Weights are from random effects analysis
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Outcome=Diabetes Incidence Based on RRs if Provided

Population with IFG/IGT

Figure 12. Pooled Analysis of Diabetes Incidence in Persons With Impaired Fasting Glucose or
Impaired Glucose Tolerance, Sorted by Length of Followup Time

Study

<12 months

HLC, 2011

Intervention

Focus

HD + PA

Subtotal (I-squared =.%, p =.)

12-24 months
EDIPS, 2001
LLDP, 2012
APHRODITE, 2011
FDPS, 2001
PREPARE, 2009

HD + PA
HD + PA
HD + PA
HD + PA
PA Only

Enhanced Fitness Trial, 2012 PA Only

Subtotal (I-squared = 33.6%, p = 0.184)

>24 months

SLIM, 2011
EDIPS-Newcastle, 2009
Kosaka, 2004

DPP, 2002

FDPS, 2001

HD + PA
HD + PA
HD + PA
HD + PA
HD + PA

Subtotal (l-squared = 27.0%, p = 0.242)

Intervention

Intensity

High (>=360 min)

Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
Medium (30-360 miny

High (>=360 min)

High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)

NOTE: Weights are from random effects analysis

RR (95% Cl)

1.70 (0.76, 3.81)
1.70 (0.76, 3.81)

0.76 (0.31, 1.86)
0.39 (0.08, 1.96)
0.93 (0.58, 1.49)
0.39 (0.22, 0.70)
0.15 (0.01, 2.85)
1.19 (0.35, 3.96)
0.65 (0.42, 1.02)

053 (0.29, 0.97)
0.45 (0.18, 1.10)
0.33(0.10, 1.05)
0.50 (0.42, 0.59)
0.68 (0.54, 0.86)
0.55 (0.45, 0.67)

%
Weight

100.00
100.00

17.20
6.74
33.94
28.79
2.24
11.08
100.00

8.99
4.36
2.65
47.58
36.43
100.00

%
inIG

13.1

18.9
14
6.7
5.7
0.0
3.9

9.8
2.9
14.4
315

%
in CG

7.7

25.0
35
7.2
14.4
115
33

21.6
9.0

28.9
46.4
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Figure 13. Pooled Analysis of Diabetes Incidence in Persons With Impaired Fasting Glucose,
Impaired Glucose Tolerance, or Multiple Risk Factors, Sorted by Length of Followup Time

Population with IFG/IGT or Multiple Risk Factors
Outcome=Diabetes Incidence Based on RRs if Provided

Risk Intervention  Intervention % % %
Study Group  Focus Intensity RR (95% CI) Weight inIG inCG
<12 months
HLC, 2011 IGT HD + PA High (>=360 min) —t— 1.70 (0.76,3.81) 100.00 131 7.7
Subtotal (I-squared = %, p =) <> 1.70 (0.76, 3.81) 100.00

12-24 months

EDIPS, 2001 IGT HD + PA Medium (30-360 min) — 0.76 (0.31,1.86) 15.23 189 25.0
LLDP, 2012 IGT HD +PA  High (>=360 min) 0.39(0.08,1.96) 612 14 35
APHRODITE, 2011 IGT HD +PA  High (>=360 min) — 0.93(0.58,1.49) 2890 67 7.2
FDPS, 2001 IGT HD + PA High (>=360 min) 0.39 (0.22,0.70) 24.80 5.7 144
PREPARE, 2009 IGT PA Only Medium (30-360 miny 0.15(0.01, 2.85) 2.06 0.0 115
Enhanced Fitness Trial, 2012 IGT PA Only High (>=360 min) — 1.19 (0.35,3.96) 9.95 3.9 33
Bo, 2007 Multiple HD + PA Medium (30-360 min) 0.25(0.07,0.85) 9.46 1.8 7.2
PHPP, 2007 Multiple HD +PA  Medium (30-360 min) f— 0.30(0.03,2.75) 3.49 22 73

Subtotal (I-squared = 32.1%, p = 0.171) 0.58 (0.37,0.89) 100.00

>24 months

SLIM, 2011 IGT HD + PA High (>=360 min) 0.53(0.29,0.97) 1257
EDIPS-Newcastle, 2009 IGT HD +PA  High (>=360 min) L 0.45(0.18,1.10) 713 9.8 216
Kosaka, 2004 IGT HD + PA High (>=360 min) 0.33(0.10,1.05) 4.62 29 9.0
DPP, 2002 IGT HD + PA High (>=360 min) 0.50(0.42,0.59) 30.14 144 289
FDPS, 2001 IGT HD +PA  High (>=360 min) 0.68 (0.54,0.86) 27.41 315 46.4
Inter99, 2008 Multiple HD + PA High (>=360 min) — 1.03(0.67,1.59) 18.13 7.6 7.4

<>1+’{++ <>“|0+1"1 AL

Subtotal (I-squared = 61.3%, p = 0.024) 0.61 (0.46, 0.79) 100.00

NOTE: Weights are from random effects analysis
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Figure 14. Pooled Analysis of Fasting Glucose in Persons With Impaired Fasting Glucose or
Impaired Glucose Tolerance, Sorted by Length of Followup Time

Population with IGT/IFG
Outcome=Fasting Glucose

Intervention Intervention Difference in % Change, N, Change, N,
Study Focus Intensity Change (95% CI) Weight IG IG CG CG
<12 months
EDIPS, 2001 HD +PA  Medium (30-360 min) * -2.16(-9.93,5.61) 6.33 0.4 35 3.6 32
Live Well, Be Well, 2012 HD +PA  High (>=360 min) —_—— -1.10 (-3.74,1.54) 2450 -0.7 113 0.4 117
APHRODITE, 2011 HD +PA  High (>=360 min) —— 0.36 (-0.76,1.48) 3533 -14 358 -1.8 315
HLC, 2011 HD +PA  High (>=360 min) —— -3.42(-6.56,-0.28) 21.20 -3.8 142 0.4 83
PREPARE, 2009 PA Only Medium (30-360 Min)=—— -5.41(-10.35,-0.46)12.63 -6.3 28 -14 29
Subtotal (I-squared = 59.0%, p = 0.045) <>- -1.69 (-3.82, 0.45) 100.00

12-24 months

EDIPS, 2001 HD +PA  Medium (30-360 min) + 2.34(-6.41,11.10) 3.30 4.5 30 22 24
E-LITE, 2013 HD +PA  High (>=360 min) ——— 2.90(-7.48,168) 7.52 -2.7 81 0.2 81
MDPS, 2012 HD + PA High (>=360 min) —_—— -1.44 (-4.97,2.09) 9.34 -05 37 09 39
LLDP, 2012 HD + PA High (>=360 min) ——— 2.00(-1.23,5.23) 9.92 0.5 147 -15 142
Live Well, Be Well, 2012 HD + PA High (>=360 min) —— 0.50 (-2.27,3.27) 10.82 -0.9 113 -1.4 117
SLIM, 2011 HD +PA  High (>=360 Min) —— -6.31 (-11.30,-1.31)6.89 0.7 56 7.0 58
APHRODITE, 2011 HD+PA  High (>=360 min) —r -0.36 (-1.55,0.82) 1365 -1.8 359 -1.4 322
PREDIAS, 2009 HD+PA  High (>=360 min) —— -6.10 (-9.65, -2.55) 9.30  -4.3 91 18 91
FDPS, 2001 HD +PA  High (>=360 min) —_— -6.00 (-8.36,-3.64) 11.64 -2.0 256 4.0 250
PREPARE, 2009 PAONly  Medium (30-360 nir——————t— 5.41(-11.76,0.95) 5.20  -3.6 22 00 29
Enhanced Fitness Trial, 2012A Only High (>=360 min) —— 0.06 (-1.88,2.00) 1242 -6.2 180 -6.2 122
Subtotal (I-squared = 74.3%, p = 0.000) 0 -2.05 (-3.86, -0.24) 100.00

>24 months

SLIM, 2011 HD + PA High (>=360 min) —_—— -4.87 (-9.82,0.09) 2381 52 57 101 58
FDPS, 2001 HD + PA High (>=360 min) -1.80 (-4.18,0.58) 76.19 0.0 231 1.8 203
Subtotal (I-squared = 16.2%, p = 0.275) <> -2.53(-5.09,0.03) 100.00

NOTE: Weights are from random effects analysis
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Figure 15. Pooled Analysis of Weight in Persons With Impaired Fasting Glucose, Impaired
Glucose Tolerance, or Multiple Risk Factors, Sorted by Length of Followup Time

Population with IFG/IGT or Multiple Risk Factors
Outcome=Adiposity

Risk Intervention  Intervention % Change, N, Change, N,
Study Group  Focus Intensity Measure Hedge's g (95% Cl) Weight IG G cG ce
<12 months
EDIPS, 2001 IGT  HD+PA  Medium (30-360 min) Weight, ) se—— 506 33 s 12 32
E-LITE, 2013 6T HD +PA High (>=360 min) BMI —— 1001 15 81 03 81
Live Well, Be Well, 2012 IGT  HD+PA  High(>=360min)  Weight, Ib —_—— 1243 23 13 04 17
APHRODITE, 2011 IGT  HD+PA  High(>=360min)  BMI — 1950 03 350 -0.2 318
HLC, 2011 IGT  HD+PA  High(>=360min)  BMI —— 15(043,013) 1157 09 179 03 70
PREPARE, 2009 IGT PA Only Medium (30-360 min)  Weight, Ib fr— .05 (-0.56,0.46)  4.83 13 29 10 29
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min)  BMI —— 1468 0.2 203 0.2 131
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) Weight, Ib —— 1213 20 108 -1.0 110
Kallings, 2009 Multiple  PA Only Medium (30-360 min)  BMI —— 6.66 06 4 02 50
PAC, 2001 Multiple  PA Only Medium (30-360 min)  BMI — e — -0.08 (:0.74,057)  3.12 03 20 02 15
Subtotal (-squared = 39.8%, p = 0.092) <> 0.23(:036,-0.11)  100.00
12-24 months
EDIPS, 2001 IGT  HD+PA  Medium (30-360 min) Weight, Ib  se——— 060(123,-014) 171  -40 30 33 2
E-LITE, 2013 IGT HD +PA High (>=360 min) BMI ——t 0.26 (-057,005) 358 16 81 09 81
MDPS, 2012 IGT  HD+PA  High(>=360min)  BMI —— 06,-017) 228 10 38 02 a1
Live Well, Be Well, 2012 IGT  HD+PA  High(>=360min)  Weight, Ib —_——— 37,015) 423 13 13 04 17
LLDP, 2012 16T HD + PA High (>=360 min) BMI —— -0.30 (:0.53,-0.07) 462 0.4 147 0.1 142
SLIM, 2011 IGT HD +PA High (>=360 min) BMI — -0.09 (-0.45,0.28)  2.96 0.7 56 05 58
APHRODITE, 2011 IGT HD +PA High (>=360 min) BMI —‘- -0.06 (-0.22, 0.10) 581 -0.2 330 0.1 305
PREDIAS, 2009 16T HD +PA High (>=360 min) BMI —— -051(-0.81,-022) 375 13 91 05 91
Kosaka, 2004 IGT  HD+PA  High(>=360min)  Weight, Ib —_— 015(:037,007) 479 48 102 -1.0 356
FDPS, 2001 IGT  HD+PA  High(>=360min)  Weight, Ib —_—— 054 (:072,-036) 546 1.7 256 18 250
PREPARE, 2009 IGT  PAOnly  Medium (30-360 min) Weight, Ib —— 011(-0.43,066) 170 57 2 24 29
Enhanced Fitess Trial, 2012 IGT  PAONly  High(>=360min)  BMI —_—t— -009(032,014) 465 06 180 03 122
SPRING, 2012 Multiple HD + PA Medium (30-360 min)  BMI —— 0.03 (-0.27, 0.32) 378 01 89 0.1 90
Rodriguez-Cristobal, 2012 Muliple HD+PA  Medium (30-360 min) BMI — 0.39 (-0.62,-0.16) 467  -0.7 146 13 154
Hardcastle, 2008 Multiple HD + PA Medium (30-360 min)  BMI ——t= -0.16 (-0.38,0.06)  4.80 0.0 203 0.7 131
Bo, 2007 Multiple HD + PA Medium (30-360 min) BMI —— -0.48(-0.69,-026) 484 0.3 169 0.6 166
Wister, 2007 Multiple HD + PA Medium (30-360 min)  BMI —t— -0.07 (:0.29,0.15) 478 05 157 0.3 158
PHPP, 2007 Multiple HD+PA  Medium (30-360 min) BMI ——t— 016 (:058,025) 250 05 46 01 4
HIPS, 2012 Multiple HD+PA  High (>=360min)  Weight, Ib —— 002(:017,013) 584 02 355 01 300
Cochrane, 2012 Multiple HD+PA  High(>=360min)  BMI — 12(0.28,004) 568 02 236 00 365
NC Wisewoman, 2008 Multiple HD + PA High (>=360 min) Weight, Ib — 0.01 (-0.26, 0.28) 4.09 1.0 106 0.0 106
RIS, 1998 Multiple HD+PA  High (>=360min) ~ Weight, Ib —_— 039 (:057,-021) 541 42 239 13 238
Nilsson, 1992 Multiple HD+PA  High(>=360min)  Weight, Ib — e 21(071,030) 191 48 30 02 29
Green Prescription Program, 2003 Multiple PA Only Medium (30-360 min)  BMI —— -0.04 (-0.18,0.09)  6.18 01 451 01 427
Subtotal (I-squared = 63.2%, p = 0.000) o -0.21(-0.29,-013)  100.00
24 months
SLIM, 2011 6T HD +PA High (>=360 min) BMI —f— -013(050,023) 1810 0.7 57 03 58
Kosaka, 2004 IGT  HD+PA  High(>=360min)  Weight, M 2013 48 102 0.9 356
FDPS, 2001 IGT HD +PA High (>=360 min) Weight, Ib —— 2066 7.7 231 20 203
GOAL, 2009 Multiple HD+PA  Medium (30-360 min) Weight, Ib —_—— 2020 31 148 22 165
RIS, 1998 Multiple HD + PA High (>=360 min) Weight, Ib —— 208 48 248 13 252
Subtotal (-squared = 92.9%, p = 0.000) —_— 10000
NOTE: Weights are from random effects analysis.
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Figure 16. Pooled Analysis of Total Cholesterol for Combined Healthy Diet and Physical Activity
Interventions in All Risk Groups, Sorted by Length of Followup Time

HD + PA Interventions (All Risk Groups Combined)
Outcome=Total Cholesterol (mg/dL)

Risk
Study Group
<12 months
Hyman, 2007 HTN
EDIPS, 2001 IGT
Hardcastle, 2008 Multiple
NC Wisewoman, 2008 Multiple

Subtotal (I-squared = 0.0%, p = 0.718)

12-24 months

Hyman, 2007 HTN
ADAPT, 2006 HTN
LIFEF, 2002 HTN
PRO-FIT, 2012 Dyslipidemia
EDIPS, 2001 IGT
E-LITE, 2013 IGT
MDPS, 2012 IGT
SLIM, 2011 IGT
PREDIAS, 2009 IGT
FDPS, 2001 IGT
Rodriguez-Cristobal, 2012 Multiple
SPRING, 2012 Multiple
GOAL, 2009 Multiple
Hardcastle, 2008 Multiple
PHPP, 2007 Multiple
Wister, 2007 Multiple
Bo, 2007 Multiple
Cochrane, 2012 Multiple
EUROACTION, 2008 Multiple
NC Wisewoman, 2008 Multiple
RIS, 1998 Multiple
Nilsson, 1992 Multiple

Subtotal (I-squared = 60.8%, p = 0.000)

>24 months

ADAPT, 2006 HTN
SLIM, 2011 IGT
FDPS, 2001 IGT
RIS, 1998 Multiple

Subtotal (I-squared = 85.1%, p = 0.000)

NOTE: Weights are from random effects analysis

Intervention
Intensity

Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)

—_—
—_——

High (>=360 min) —}
<>
—

Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
Medium (30-360 Mmifym—tpm—
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)
High (>=360 min)

—
—

MH

Medium (30-360 min)
High (>=360 min)
High (>=360 min)
High (>=360 Min)  =—t—

—
———
—_——
B — —

——

—
B S—

B —
——
——

<>

——

—,—

Difference in
Change (95% CI)

-6.15 (-15.03, 2.73)
0.77 (-10.58, 12.12)
-5.41 (-11.32, 0.51)
-2.00 (-10.23, 6.23)
-4.01 (-7.97, -0.05)

-2.35 (-11.18, 6.48)
-2.70 (-5.97, 0.56)
-4.25 (-8.03, -0.46)
-0.00 (-8.99, 8.99)
3.86 (-10.50, 18.22)
-6.20 (-21.58, 9.18)
-5.79 (-20.17, 8.59)
-1.93 (-12.08, 8.22)
-8.30 (-18.62, 2.02)
-4.00 (-9.06, 1.06)

%
Weight

19.88
12.18
44.79
23.15
100.00

6.45

-19.20 (-25.65, -12.75) 5.57

6.56 (-4.03, 17.16)
-2.32(-7.73,3.10)
-10.81 (-17.90, -3.72)
-5.00 (-16.16, 6.16)
-10.42 (-20.23, -0.62)
-2.34 (-9.58, 4.90)
-0.77 (-6.69, 5.14)
-13.13 (-20.69, -5.56)
-0.30 (-8.53, 7.93)
-15.44 (-21.50, -9.39)
-7.34 (-20.33, 5.66)
-5.43 (-7.97, -2.89)

-3.86 (-11.50, 3.78)
5.02 (-5.29, 15.33)
-7.72 (-13.90, -1.55)

3.46
6.22
5.18
3.25
3.79
5.09
5.90
491
4.54
5.81
2.66
100.00

24.96
22.00
26.46

-19.31 (-25.36, -13.25) 26.58

-7.03 (-16.46, 2.40)

100.00

Change, N, Change, N,
IG IG CG CG
-4.9 188 1.3 93
-6.2 35 -6.9 32
-5.4 203 0.0 131
-2.0 106 -10.0 110
-6.6 188 -4.2 93
-5.4 123 27 118
-12 360 27 355
-3.9 169 -39 146
15 29 -2.3 24
4.4 81 10.6 81
-3.5 37 23 39
8.9 56 10.8 58
-10.3 91 -2.0 91
-4.0 256 0.0 250
-6.7 146 14.2 154
-12.4 89 -5.4 90
-3.1 201 -0.8 215
-5.8 203 50 131
-2.4 46 26 41
-15.8 157 -54 158
-0.0 169 23 166
-21.6 236 -20.8 365
-14.7 1019 0.0 332
-6.0 106 -16.0 106
-19.3 239 -39 238
15 30 8.9 29
0.0 123 39 118
131 57 8.1 58
-39 231 39 203
-27.0 248 7.7 252
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HD + PA Interventions (All Risk Groups Combined)
Outcome=LDL (mg/dL)

Figure 17. Pooled Analysis of Low-Density Lipoprotein Cholesterol for Combined Healthy Diet and
Physical Activity Interventions in All Risk Groups, Sorted by Length of Followup Time

Favors Intervention
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Favors Control
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Risk Intervention Difference in % Change, N, Change, N,
Study Group Intensity Change (95% Cl)  Weight IG IG CG CG
<12 months
CouPLES, 2013 Dyslipidemia Medium (30-360 min) ——— 2.30 (-3.65, 8.25) 2388 -49 106 -7.2 106
EDIPS, 2001 IGT Medium (30-360 min) —_—— 0.39 (-10.97, 11.74) 6.56 -3.9 34 -8.1 31
Live Well, Be Well, 2012 IGT High (>=360 min) —_—— -4.20(-9.62,1.22) 2878 -6.6 113 -2.4 117
HLC, 2011 IGT High (>=360 min) —— -6.56 (-15.06, 1.93) 11.73 5.8 114 0.8 64
Hardcastle, 2008 Multiple Medium (30-360 min) + -6.18 (-14.25,1.90) 12.97 35 203 9.7 131
NC Wisewoman, 2008  Multiple High (>=360 min) —_—— -2.00(-9.25,5.25) 16.08 -2.0 102 -9.0 103
Subtotal (I-squared = 0.0%, p = 0.438) < -2.53(-5.43,0.38)  100.00
12-24 months
ADAPT, 2006 HTN Medium (30-360 min) —— -5.02(-7.80,-2.24) 13.08 -4.6 123 04 118
LIFEF, 2002 HTN High (>=360 min) —_—— -5.79 (-9.58,-2.01) 1124 -42 360 15 355
PRO-FIT, 2012 Dyslipidemia Medium (30-360 min) —— -0.00 (-10.08, 10.08) 3.92 -3.9 128 -39 105
EDIPS, 2001 IGT Medium (30-360 min) —_—T 1.93 (-11.55, 15.41) 2.45 -3.5 27 -5.4 24
E-LITE, 2013 IGT High (>=360 min) —_—— -5.40(-19.12,8.32) 238 52 81  10.6 81
Live Well, Be Well, 2012 IGT High (>=360 min) —_—— -2.20(-8.44,4.04) 737 -5.8 113 -36 117
MDPS, 2012 IGT High (>=360 Min)  se——— -8.88(-21.74,3.98) 266 -4.6 37 42 39
SLIM, 2011 IGT High (>=360 min) —_—— 1.93(-7.52,11.38) 432 7.7 56 5.8 58
SPRING, 2012 Multiple Medium (30-360 min) + 6.18 (-2.90, 15.26) 4.57 -13.1 89 -6.9 920
Rodriguez-Cristobal, 2012Multiple Medium (30-360 min) —_—— 1.90 (-6.06, 9.86) 5.49 -3.5 146 -4.7 154
GOAL, 2009 Multiple Medium (30-360 min) —_— -0.39(-5.29,4.51) 9.31 23 201 27 215
Hardcastle, 2008 Multiple Medium (30-360 min) —_—— -5.79 (-13.26, 1.68) 5.96 12.4 203 18.1 131
PHPP, 2007 Multiple Medium (30-360 min) —_——— -1.50(-11.37,8.37) 4.05 -1.4 46 0.1 41
EUROACTION, 2008 Multiple High (>=360 min) —— -13.13 (-19.94, -6.32) 6.67 -15.8 1019 -1.2 332
NC Wisewoman, 2008 Multiple High (>=360 min) —_—— -1.10(-8.35,6.15) 6.18  -7.0 103 -150 101
RIS, 1998 Multiple High (>=360 min) —_—— -11.58 (-17.64,-5.53)7.61  -11.6 239 -3.9 238
Nilsson, 1992 Multiple High (>=360 min) —_— -3.86 (-16.48, 8.76) 2.74 -2.7 30 1.2 29
Subtotal (I-squared = 43.1%, p = 0.031) < -3.69 (-5.98, -1.40)  100.00
>24 months
SLIM, 2011 IGT High (>=360 min) —_—— 4,63 (-4.68,13.94) 4839 6.9 57 2.3 58
RIS, 1998 Multiple High (>=360 min) ~ se—— -15.44 (-21.50,-9.39)51.61 -27.0 248 -7.7 252
Subtotal (I-squared = 92.0%, p = 0.000) — ] -5.73 (-25.39, 13.94) 100.00
NOTE: Weights are from random effects analysis
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Figure 18. Pooled Analysis of Systolic Blood Pressure for Combined Healthy Diet and Physical
Activity Interventions in All Risk Groups, Sorted by Length of Followup Time

HD + PA Interventions (All Risk Groups Combined)
Outcome=Systolic Blood Pressure (mm HQ)

Risk Intervention Difference in % Change, N,  Change, N,
Study Group Intensity Change (95% Cl) ~ Weight 1G G CG cG
<12 months
Rodriguez, 2011 HTN Medium (30-360 min) —e 0.73(-2.87,4.33) 1303 -4.8 154 55 168
Hyman, 2007 HTN Medium (30-360 min) —_—— 342(8.26,142) 1013 6.7 188 -33 93
HIP, 2009 HTN High (>=360 min) —_— -3.00(-6.08,0.08) 14.40 -9.7 132 67 132
PREMIER, 2003 HTN High (>=360 min) —_— 6.30(-8.85,-3.75) 1582 -142 97 78 97
EDIPS, 2001 IGT Medium (30-360 Mt -7.60(-15.20,000) 586  -7.9 35 03 32
Live Well, Be Well, 2012 1GT High (>=360 min) —— 190(-1.84,564) 1267 0.7 13 12 117
Hardcastle, 2008 Multiple Medium (30-360 min) — -2.30(-4.65,0.05) 1633 -2.9 203 -06 131
NC Wisewoman, 2008 Multiple High (>=360 min) —— 050(-362,462) 1176 -10 107 -4.0 110
Subtotal (I-squared = 66.6%, p = 0.004) <> -2.20(-4.39,-0.01) 100.00
12-24 months
Rodriguez, 2011 HTN Medium (30-360 min) —_—— 0.87(:3.09,483) 3590 54 151 63 158
Bosworth, 2009 HTN Medium (30-360 min) —_—— -3.90 (-6.84, -0.96) 4.8 110 128
Hyman, 2007 HTN Medium (30-360 min) —_—— -4.32(:9.07,043) 286 7.2 188 -2.9 93
HTTP, 1093 HTN Medium (30-360 min) —_—— -5.00 (-10.00, -0.00) 2.66  -8.0 8 30 74
PREMIER, 2003 HTN High (>=360 min) —_—— -1.00(-396,1.96) 4.85 -110 9 9.9 o7
LIFEF, 2002 HTN High (>=360 min) — -2.00(-4.20,029) 590 6.2 360 -42 355
PRO-FIT, 2012 Dyslipidemia Medium (30-360 min) —_—— 110(-2.34,454) 420 00 169 11 143
E-LITE, 2013 IGT High (>=360 min) —_— 0.50(-4.80,380) 325 0.4 81 01 81
MDPS, 2012 IGT High (>=360 Min)  se—————— 6.10(-13.45,1.25) 147 6.6 38 04 4
Live Well, Be Well, 2012 IGT High (>=360 min) —_—— 0.00(-4.17,417) 338 03 13 03 117
SLIM, 2011 IGT High (>=360 min) —_—— 070(5.07,6.47) 216 -4.4 56 5.1 58
PREDIAS, 2009 IGT High (>=360 min) —_—— -360(-8.81,161) 251 -46 91 10 o1
DPP, 2002 IGT High (>=360 min) - -2.88(-3.99,-1.77) 7.85  -3.4 1079 -05 1082
FDPS, 2001 16T High (>=360 min) —_—— -5.00(-7.53,-247) 551  -5.0 256 0.0 250
Rodriguez-Cristobal, 2012 Multiple Medium (30-360 min) s -6.80(-10.76,-2.84) 359 4.2 146 22 154
SPRING, 2012 Multiple Medium (30-360 min) —_—— 120(-3.41,581) 297 6.8 89 56 %
GOAL, 2009 Multiple Medium (30-360 min) —_—— -3.20(-6.45,0.05) 4.44 69 201 37 215
IMPALA, 2009 Multiple Medium (30-360 min) - 200(1.11,511) 464 6.0 286 8.0 261
Hardcastle, 2008 Multiple Medium (30-360 min) —_——— 169 (-5.56,2.18) 369 4.1 203 -24 131
PHPP, 2007 Multiple Medium (30-360 min) —_—T 350(-3.72,10.72) 152 52 46 87 a1
Bo, 2007 Multiple Medium (30-360 min) ~ se—— 6.78(-1061,-2.95) 373 -2.0 169 48 166
Wister, 2007 Multiple Medium (30-360 min) —_—— 3.91(7.43,-0.30) 410 75 157 36 158
Cochrane, 2012 Multiple High (>=360 min) —t— 101(-154,356) 547 56 236 6.7 365
EUROACTION, 2008 Multiple High (>=360 min) —_— -4.80(-1021,061) 2.38 7.6 1019 -2.8 332
NC Wisewoman, 2008 Multiple High (>=360 min) e 050(-362,462) 343 0.0 105 -40 105
RIS, 1998 Multiple High (>=360 min) —_—— -200(551,151) 411 30 239 20 238
Nilsson, 1992 Multiple High (>=360 Min)  ee——— -3.90(-13.83,6.03) 087 7.7 30 38 29
Subtotal (I-squared = 50.2%, p = 0.002) < -2.06 (-3.03,-1.08) 100.00
>24 months
ADAPT, 2006 HTN Medium (30-360 min) —_— -2.00(-4.97,097) 1435 -10 123 10 118
SLIM, 2011 IGT High (>=360 min) —_—— 0.80(-4.94,654) 384  -30 57 38 58
DPP, 2002 IGT High (>=360 min) - 2.70(-4.09,-1.31) 65.74 33 1079 -06 1082
RIS, 1998 Multiple High (>=360 min) — -2.00(-4.80,0.80) 16.07 -1.0 248 10 252
Subtotal (I-squared = 0.0%, p = 0.678) <> -2.35(-3.48,-1.23) 100.00
NOTE: Weights are from random effects analysis
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Figure 19. Pooled Analysis of Diastolic Blood Pressure for Combined Healthy Diet and Physical
Activity Interventions in All Risk Groups, Sorted by Length of Followup Time

HD + PA Interventions (All Risk Groups Combined)
Outcome=Diastolic Blood Pressure (mm HQ)

Risk Intervention Difference in % Change, N, Change, N,
Study Group  Intensity Change (95% CI) Weight IG IG CG CG
<12 months
Hyman, 2007 HTN Medium (30-360 min) —e -0.12(-2.60,2.36) 19.91 -3.2 188 -3.1 93
PREMIER, 2003 HTN  High (>=360 min) —_—— -3.60 (-5.34,-1.86) 2432 -7.4 97 38 97
EDIPS, 2001 IGT Medium (30-360 Mirm—— -4.90(-9.76,-0.04) 9.86  -2.9 35 19 32
Hardcastle, 2008 Multiple  Medium (30-360 min) —— -2.47 (-4.06,-0.88) 2525 -2.0 203 05 131
NC Wisewoman, 2008 Multiple High (>=360 min) ——— 0.90(-1.45,3.25) 2066 4.0 107 0.0 110
Subtotal (I-squared = 69.2%, p = 0.011) o -1.82(-3.67,0.03) 100.00
12-24 months
Hyman, 2007 HTN Medium (30-360 min) 0.32(-2.16,2.80) 4.17 -2.8 188 -31 93
HTTP, 1993 HTN Medium (30-360 min) —— -4.00 (-7.00, -1.00) 3.19 -6.0 86 -2.0 74
PREMIER, 2003 HTN High (>=360 min) ——— -1.00(-3.00, 1.00) 5.45 7.4 96 -6.5 97
LIFEF, 2002 HTN High (>=360 min) ——t -1.10(-2.39,0.19) 811 -4.3 360 -3.2 355
E-LITE, 2013 IGT High (>=360 min) —t— -0.80(-3.85,2.25) 3.12 -11 81 -0.3 81
MDPS, 2012 IGT High (>=360 min) — e -0.73(-5.34,3.88) 159 07 38 14 41
SLIM, 2011 IGT High (>=360 min) e . g 2.30(-0.87,5.47) 294 -1.4 56 -3.7 58
PREDIAS, 2009 IGT High (>=360 min) e, oy -2.30(-5.83,1.23) 248 -4.4 91 -2.1 91
DPP, 2002 IGT High (>=360 min) - -2.26(-2.81,-1.71) 11.38 -3.3 1079 -1.1 1082
FDPS, 2001 IGT High (>=360 min) —_—— -2.00(-357,-043) 696  -5.0 256  -3.0 250
Rodriguez-Cristobal, 2012 Multiple Medium (30-360 min) —— -4.40 (-6.79, -2.01) 4.38 -5.2 146 -1.3 154
SPRING, 2012 Multiple Medium (30-360 min) e 1.10(-1.35,355) 425  -44 89 -33 90
GOAL, 2009 Multiple Medium (30-360 min) —_——— -0.92(-2.73,0.89) 607  -14 201 -05 215
Hardcastle, 2008 Multiple Medium (30-360 min) ——t -1.91(-3.98,0.16) 5.23 -1.0 203 09 131
Bo, 2007 Multiple Medium (30-360 min) —_— -2.29(-4.36,-0.22) 524  -2.6 169 -0.3 166
PHPP, 2007 Multiple Medium (30-360 min) —_—— 0.60(-4.00,5.20) 159  -3.7 46 43 41
Cochrane, 2012 Multiple High (>=360 min) —_—— 0.25(-1.18,1.68) 752  -33 236 36 365
EUROACTION, 2008 Multiple High (>=360 min) e oy -2.70 (-5.95, 0.55) 2.82 -4.1 1019 -1.6 332
NC Wisewoman, 2008 Multiple High (>=360 min) —— 0.00(-2.35,2.35) 4.48 20 105 -1.0 106
RIS, 1998 Multiple High (>=360 min) ——] -1.60 (-3.15,-0.05) 7.04 25 239 -08 238
Nilsson, 1992 Multiple  High (>=360 min) —_—— -210(-6.13,1.93) 199  -61 30 40 29
Subtotal (I-squared = 47.8%, p = 0.008) 0 -1.30(-1.93,-0.68) 100.00
>24 months
ADAPT, 2006 HTN  Medium (30-360 min) —t— -1.00(-3.22,1.22) 861 00 123 1.0 118
SLIM, 2011 IGT High (>=360 min) —p— -1.00 (-4.16,2.16) 4.27 -5.2 57 -4.2 58
DPP, 2002 IGT High (>=360 min) e o -1.94(-2.77,-1.11) 6165 -38 1079 -1.9 1082
RIS, 1998 Multiple High (>=360 min) —_—— -1.00(-2.29,0.29) 2547  -40 248 30 252
Subtotal (I-squared = 0.0%, p = 0.597) o -1.58 (-2.23,-0.93) 100.00

NOTE: Weights are from random effects analysis

Favors Intervention Favors Control
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Figure 20. Pooled Analysis of Fasting Glucose for Combined Healthy Diet and Physical Activity
Interventions in All Risk Groups, Sorted by Length of Followup Time

HD + PA Interventions (All Risk Groups Combined)
Outcome=Fasting Glucose (mg/dL)

Risk Intervention Difference in % Change, N, Change, N,
Study Group Intensity Change (95% Cl) Weight IG IG CG CG
<12 months
EDIPS, 2001 IGT Medium (30-360 min) —— -2.16 (-9.93,5.61) 5.26 0.4 35 36 32
Live Well, Be Well, 2012 IGT High (>=360 min) — -1.10(-3.74,1.54) 2648 -0.7 113 04 117
APHRODITE, 2011 IGT High (>=360 min) -~ 0.36 (-0.76, 1.48) 46.53 -14 358 -1.8 315
HLC, 2011 IGT High (>=360 min) —— -3.42(-6.56,-0.28) 21.73 -38 142 -0.4 83
Subtotal (I-squared = 47.4%, p = 0.127) €> -0.98 (-2.85, 0.89) 100.00
12-24 months
ADAPT, 2006 HTN Medium (30-360 min) - -0.18 (-1.20, 0.84) 9.23 -2.3 123 -2.2 118
PRO-FIT, 2012 Dyslipidemia Medium (30-360 min) — -1.80(-4.65,1.05)  6.86 -3.6 169 -1.8 145
EDIPS, 2001 IGT Medium (30-360 min) —_— 2.34(-6.41,11.10) 197 4.5 30 22 24
E-LITE, 2013 IGT High (>=360 min) —_—— -290(-7.48,168) 468 2.7 81 0.2 81
LLDP, 2012 IGT High (>=360 min) - 200(-1.23,523) 633 05 147 -15 142
Live Well, Be Well, 2012 IGT High (>=360 min) —— 050(2.27,327) 697 09 113 -14 117
MDPS, 2012 IGT High (>=360 min) — -144(-4.97,209) 592 05 37 09 39
SLIM, 2011 IGT High (>=360 min) —— -6.31(-11.30,-1.31) 426 0.7 56 7.0 58
APHRODITE, 2011 IGT High (>=360 min) - -0.36 (-1.55, 0.82) 9.08 -1.8 359 -1.4 322
PREDIAS, 2009 IGT High (>=360 min) —_— -6.10 (-9.65,-2.55)  5.90 -4.3 91 18 91
FDPS, 2001 IGT High (>=360 min) —— -6.00(-8.36,-3.64) 757 2.0 256 4.0 250
SPRING, 2012 Multiple Medium (30-360 min) —— 1.98(-0.49,445) 740 31 89 50 90
GOAL, 2009 Multiple Medium (30-360 min) - 0.36 (-1.82, 2.54) 7.82 -11 201 -1.4 215
Bo, 2007 Multiple Medium (30-360 min) - -5.95(-8.36,-3.53) 7.48 -4.7 169 1.3 166
Wister, 2007 Multiple Medium (30-360 min) g -6.85(-18.34,4.64) 1.25 -6.7 157 0.2 158
EUROACTION, 2008 Multiple High (>=360 min) ——— -1.98(-13.64,9.67) 1.22 -8.3 643 -5.0 659
RIS, 1998 Multiple High (>=360 Min) ~m—— -10.81 (-21.76, 0.14) 1.36 7.2 239 36 238
Nilsson, 1992 Multiple High (>=360 min) —t— -1.44 (-6.00, 3.11) 4.70 05 30 20 29
Subtotal (I-squared = 74.4%, p = 0.000) o -1.86 (-3.24,-0.49)  100.00
>24 months
ADAPT, 2006 HTN Medium (30-360 min) —— 0.00(-2.72, 2.72) 32.49 0.0 123 0.0 118
SLIM, 2011 IGT High (>=360 min) ——t -487(-9.82,009) 1233 52 57 101 58
FDPS, 2001 IGT High (>=360 min) — -1.80(-4.18,0.58) 39.00 0.0 231 1.8 203
RIS, 1998 Multiple High (>=360 min) * -3.60(-7.84,0.63) 16.18 -36 248 0.0 252
Subtotal (I-squared = 22.0%, p = 0.279) <> -1.89(-3.73,-0.04)  100.00
NOTE: Weights are from random effects analysis

I I
-10 0 10
Favors Intervention Favors Control
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Figure 21. Pooled Analysis of Diabetes Incidence for Combined Healthy Diet and Physical Activity
Interventions in All Risk Groups, Sorted by Length of Followup Time

HD+PA Interventions (All Risk Groups Combined)
Outcome=Diabetes Incidence Based on RRs if Provided

Risk Intervention % % %
Study Group Intensity RR (95% CI) Weight inIG inCG
<12 months
HLC, 2011 IGT High (>=360 min) —_1—— 1.70 (0.76, 3.81) 100.00 13.1 7.7
Subtotal (I-squared =.%,p=".) <<> 1.70 (0.76, 3.81) 100.00
12-24 months
EDIPS, 2001 IGT Medium (30-360 min) * 0.76 (0.31, 1.86) 17.57 18.9 25.0
LLDP, 2012 IGT High (>=360 min) —_— 0.39(0.08,1.96) 7.25 1.4 35
APHRODITE, 2011  IGT  High (>=360 min) —_ 0.93(0.58,1.49) 32.06 6.7 7.2
FDPS, 2001 IGT High (>=360 min) —_—— 0.39(0.22,0.70) 27.84 57 144
PHPP, 2007 Multiple Medium (30-360 migy + 0.30(0.03, 2.75) 4.17 22 73
Bo, 2007 Multiple Medium (30-360 min) —=——4—— 0.25(0.07,0.85) 11.10 1.8 7.2
Subtotal (I-squared = 39.7%, p = 0.141) <> 0.54 (0.34, 0.88) 100.00
>24 months
SLIM, 2011 IGT High (>=360 min) —_—— 0.53 (0.29, 0.97) 12.57
EDIPS-Newcastle, 2009IGT High (>=360 min) —_— 0.45 (0.18, 1.10) 7.13 9.8 216
Kosaka, 2004 IGT High (>=360 min) —_—— 0.33(0.10, 1.05) 4.62 29 9.0
DPP, 2002 IGT High (>=360 min) - 0.50(0.42,0.59) 30.14 144 289
FDPS, 2001 IGT High (>=360 min) - 0.68 (0.54,0.86) 27.41 315 46.4
Inter99, 2008 Multiple High (>=360 min) —— 1.03(0.67,1.59) 18.13 7.6 7.4
Subtotal (I-squared = 61.3%, p = 0.024) 0 0.61 (0.46, 0.79) 100.00
NOTE: Weights are from random effects analysis

I I

.0321 1 31.1
Favors Intervention Favors Control
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Table 1. Included Studies by Population

and Key Question

Intervention Intervention
Population Study Reference N Focus Intensity* KQ1 | KQ2 | KQ3 | KQ4
Dyslipidemia | CouPLES, 2013°’ 255 |[HD+PA [Medium X x
Dyslipidemia | PRO-FIT, 2012 340 |HD+PA |Medium x x
Dyslipidemia | RHPP Trial, 1993% 1,197 |[HD + PA  |Medium (IG1+IG2)$ xt
Dyslipidemia | Anderson, 1992"° 177 |HD High (1IG1+IG2)t X x
Dyslipidemia | DEER, 2010 189 |HD High x x
Dyslipidemia | Delahanty, 2001” 90 HD High x x
Dyslipidemia | Moy, 2001" 235 |HD High x x
Dyslipidemia | Ammerman, 2003" 468 |HD Medium x
Dyslipidemia | Bloemberg, 1991" 80 HD Medium x
Dyslipidemia | Hyman, 1998" 123 |HD Medium xt |x
Dyslipidemia | Johnston, 1995 179 |HD Medium (IG1+IG2)t xt
Dyslipidemia | Neil, 1995 309 |HD Medium (IG1+1G2)+ X
Dyslipidemia | NFPMP, 2004" 143 |HD Medium x x
Dyslipidemia | ODES, 1997°° 98 HD Medium x x
Dyslipidemia Soutgfast Cholesterol Project, |372 HD Medium X X
1997
Dyslipidemia | Stevens, 2003%* 616 |HD Medium x
Dyslipidemia | Tomson, 1995% 92 HD Medium x
HTN Applegate, 1992™ 56 HD + PA__ |High xt  |x
HTN LIHEF, 2003™’ 715 |HD +PA _ [High X x
HTN Migneault, 2012™° 337 |[HD+PA [High xt |x
HTN PREMIER, 2009™"° 304 |HD+PA |High (IG1+IG2)§ x X x X
HTN TONE, 1998™' 975 |HD+PA |High (IG2+IG3)§ X xt  |x x
HTN HIP™® 574 |HD+PA |High (Pt, MD+pt) x x
Medium (MD only)
HTN Arroll, 1995™° 208 |[HD+PA  [Medium xt  |x
HTN ADAPT, 2008 241 |HD +PA  [Medium x x x
HTN Bosworth, 2009°* 477 HD + PA Medium (IG1+1G2) X
HTN Hyman, 2007 281 |HD+PA |Medium (IG1+IG2)% X x
HTN HTTP, 1993™* 200 |[HD+PA |Medium x
HTN Rodriguez, 2012™" 533 |HD+PA |Medium x x x
HTN Vitalum, 2008-2011" 1,629 [HD + PA  |Medium (IG2+IG3)§ x
Low (IG1)
HTN TONE, 1998 975 [HD High (1G1) x xt |x X
HTN Arroll, 1995™° 208 |HD Medium xt |x
HTN Beckman, 1995 64 HD Medium x x
HTN Arroll, 1995™° 208 |PA Medium xt |x
HTN Moreau, 2001™ 24 PA Medium x x
Glucose APHRODITE, 2011% 925 |HD+PA [High X x
Glucose DPP, 2002% 2,161 |HD + PA  [High x X x X
Glucose EDIPS-Newcastle, 2009”" 102 |HD+PA |High x x
Glucose E-LITE, 2013°’ 162 |HD+PA |High x
Glucose FDPS, 2001™"° 522 |HD +PA  |High x X x
Glucose HLC, 2012 307 |HD+PA [High x X x
Glucose Kosaka, 2004% 482 |HD +PA High X
Glucose Live Well, Be Well, 2012%° 238 |HD+PA [High x x x
Glucose Melbourne DPS, 2012 92 HD + PA  |High x x x
Glucose LLDP, 2012™ 312 |HD+PA  [High x X x X
Glucose PREDIAS, 2009” 182 |HD +PA  [High x X x
Glucose SLIM, 2011™ 147 |HD+PA [High X x
Glucose EDIPS, 2006 78 HD + PA | Medium x x
Glucose Watanabe, 2003”’ 173 |HD Low xt  [x
Glucose Enhanced Fitness Trial, 2012 [302 | PA High (1G1+IG2) x X x X
Glucose Prepare Trial, 2009” 98 PA Medium (IG1+IG2)§ X x
Mixed Cochrane, 2012™% 601 |HD+PA [High x x
Mixed Edelman, 2006 154 |HD+PA |High xt  |x
Mixed EURO-ACTION, 2008'® 2,385 |HD + PA  |High x x
Mixed HIPS, 2012™% 814 |HD+PA [High X x
Mixed Inter99, 2011™’ 4503 |[HD+PA [High X x
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Table 1. Included Studies by Population and Key Question

Intervention Intervention

Population Study Reference N Focus Intensity* KQ1 | KQ2 | KQ3 | KQ4

Mixed Nilsson, 1992 63 HD + PA  |High x x x

Mixed RIS, 1994™ 508 |HD+PA |High x

Mixed WISEWOMAN North Carolina, |236 HD + PA High X X X
2008

Mixed Bo, 2007™"° 375 |HD+PA |Medium x x x

Mixed GOAL, 2011™° 457 |HD+PA |Medium x x

Mixed Hardcastle, 2008™® 334 |HD+PA |Medium x x

Mixed Hoorn, 2013™ 622 |HD + PA Medium x x

Mixed Logan Healthy Living, 2010 [434 |HD+PA |Medium x x

Mixed PEGASE, 2008™° 640 |HD+PA |Medium x xt [x

Mixed PHPP, 2007 99 HD + PA | Medium x x x

Mixed SPRING, 2012 201 |HD+PA |Medium x x

Mixed WISEWOMAN California, 1,093 [HD + PA Medium xt X
2012'%8

Mixed Wister, 2007*% 315 |HD+PA |Medium x x

Mixed IMPALA, 2009™° 615 |HD+PA |Medium x x

Mixed Rodriguez-Cristobal, 2012"® 436 |HD + PA | Medium

Mixed LIFE, 2010™° 186 |PA High xt  |x x

Mixed Green Prescription Programme,| 878 PA Medium X X X
2003'%

Mixed NERS, 2012™"° 2,160 |PA Medium x

Mixed PAC, 2001 120 |PA Medium x x x

Mixed PACE, 2005™" 771 |PA Medium xt |x

Mixed Kallings, 2009 101 |PA Medium x x

* Low: <30 min; medium: 30—360 min; high: =360 min.
T Not included in meta-analyses because of limitations in reporting of outcomes.
1 Meta-analysis combines the two intervention groups.
§ Meta-analysis included higher-intensity intervention.

Abbreviations: ADAPT = Activity Diet and Blood Pressure Trial; APHRODITE = Active Prevention in High-Risk Individuals of
Diabetes Type 2 in and Around Eindhoven; CouPLES = Couples Partnering for Lipid Enhancing Strategies; DPP = Diabetes
Prevention Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes Prevention Study; E-Lite = Evaluation of
Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care; FDPS = Finnish Diabetes Prevention Study; GOAL =
Groningen Overweigh and Lifestyle Study; HD = healthy diet; HIP = Hypertension Improvement Project; HIPS = Health
Improvement and Prevention Study; HLC = Healthy Living Course; HTN = hypertension; HTTP = Hypertension Teaching and
Treatment Program; IG = intervention group; IMPALA = Improving Patient Adherence to Lifestyle Advice ; KQ = key question; LIFE
= Lifestyle Interventions and Independence for Elder; LIHEF = Lifestyle Intervention against Hypertension in Eastern Finland; LLDP
= Lawrence Latino Diabetes Prevention Project; MD = physician; N = study population; NERS = National Exercise Referral Scheme;
PA = physical activity; PAC = Physical Activity Counseling; PACE = Physician-based Assessment and Counseling for Exercise;
PEGASE = Pan European Grid Advanced Simulation and State Estimation; PHPP = Patient-motivated Health Promotion Program;
PREDIAS = Prevention of Diabetes Self-Management Program; pt = patient; RIS = Risk Factor Intervention Study; SLIM = Study on
Lifestyle Interventions and IGT Maastricht; SPRING = Self-monitoring and Prevention of Risk Factors; TONE = Trial of Non-
Pharmacological Interventions in the Elderly.
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Table 2. Included Studies by Intervention Focus and Key Question

Intervention Intervention

Focus S REEENCE N Intensity* | Population | KQ1 | KQ2 | KQ3 | KQ4

HD + PA Applegate, 1992™' 56 High HTN xt x

HD + PA HIP™® 574 | High HTN x x

HD + PA LIHEF, 2003™’ 715 | High HTN x x

HD + PA Migneault, 2012™° 337 | High HTN xt X

HD + PA PREMIER, 2009™"° 304 | High HTN x x x x

HD + PA TONE, 1998/ 975 | High HTN X xt x X

HD + PA APHRODITE, 2011%° 925 | High IFG x x

HD + PA EDIPS-Newcastle, 2009”" 102 | High IFG x x

HD + PA E-LITE, 2013% 162 | High IFG x

HD + PA DPP, 2002% 2,161 | High IFG x x x x

HD + PA FDPS, 2001™"° 522 | High IFG x x x

HD + PA HLC, 2012 307 | High IFG x x x

HD + PA Kosaka, 2005 482 | High IFG x

HD + PA Live Well, Be Well, 2012% 230 | High IFG x x x

HD + PA LLDP, 2012** 312 | High IFG x x x x

HD + PA Melbourne DPS, 2012 92 High IFG x x x

HD + PA PREDIAS, 2009 182 | High IFG x x x

HD + PA SLIM, 2011™ 147 | High IFG x x

HD + PA Cochrane, 2012"% 601 | High Mixed x x

HD + PA Edelman, 2006"* 154 | High Mixed xt X

HD + PA EURO-ACTION, 2008'® 2,385 | High Mixed x x

HD + PA HIPS, 2012'% 814 | High Mixed x x

HD + PA Inter99, 2008™’ 4,503 | High Mixed x x

HD + PA Nilsson, 1992 63 High Mixed x x x

HD + PA PEGASE, 2008™ 640 | High Mixed X xt X

HD + PA RIS, 1994™ 508 | High Mixed x x

HD + PA WISEWOMAN North 236 High Mixed X X X
Carolina, 2008

HD + PA PRO-FIT, 2012% 340 | Medium Dyslipidemia x x

HD + PA RHPP Trial, 1993% 1,197 | Medium Dyslipidemia xt

HD + PA CouPLES, 2013"’ 255 | Medium Dyslipidemia x x

HD + PA ADAPT, 2008™° 241 | Medium HTN x x x

HD + PA Arroll, 1995™° 208 | Medium HTN xt X

HD + PA Bosworth, 2009 477 | Medium HTN x

HD + PA HTTP, 1993™* 200 | Medium HTN x

HD + PA Hyman, 2007° 281 | Medium HTN x x

HD + PA Rodriguez, 2012™" 533 | Medium HTN x x x

HD + PA Vitalum, 2011™ 1,629 | Medium HTN x

HD + PA EDIPS, 2006 78 Medium IFG x x

HD + PA Hoorn, 2013™* 622 | Medium Mixed x x

HD + PA Logan Healthy Living, 2010"**] 434 | Medium Mixed x x

HD + PA Rodriguez-Cristobal, 2012*"° | 436 | Medium Mixed x

HD + PA SPRING, 2012™ 201 | Medium Mixed x x

HD + PA Bo, 2007™* 375 | Medium Mixed x x x

HD + PA PHPP, 2007 99 Medium Mixed x x x

HD + PA Hardcastle, 2008™° 334 | Medium Mixed x x

HD + PA GOAL, 2011™ 457 | Medium Mixed x x

HD + PA WISEWOMAN California, 1,093 | Medium Mixed xt X
2012'%®

HD + PA Wister, 2007"% 315 | Medium Mixed x x

HD + PA IMPALA, 2009™ 615 | Medium Mixed x x

HD Anderson, 1992 177 | High Dyslipidemia x x

HD DEER, 2010 189 | High Dyslipidemia x x

HD Delahanty, 2001" 90 High Dyslipidemia x x

HD Moy, 2001" 235 | High Dyslipidemia x x

HD TONE, 1998™' 975 | High HTN X xt x X

HD Ammerman, 2003™ 468 | Medium Dyslipidemia x
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Table 2. Included Studies by Intervention Focus and Key Question

Intervention Intervention

Focus S REEENCE N Intensity* | Population | KQ1 | KQ2 | KQ3 | KQ4

HD Bloemberg, 1991" 80 Medium Dyslipidemia x

HD Hyman, 1998"° 123 | Medium Dyslipidemia xt x

HD Johnston, 1995 179 | Medium Dyslipidemia xt

HD Neil, 19957 309 | Medium Dyslipidemia x

HD NFPMP, 2002" 143 | Medium Dyslipidemia x x

HD ODES, 1997 98 Medium Dyslipidemia x x

HD Southeast Cholesterol 372 Medium Dyslipidemia X X
Project, 1997

HD Stevens, 2003% 616 | Medium Dyslipidemia x

HD Tomson, 1994% 92 Medium Dyslipidemia x

HD Arroll, 1995™° 208 | Medium HTN xt x

HD Beckman, 1995 64 Medium HTN x x

HD Watanabe, 2003”’ 173 | Low IFG xt X

PA Enhanced Fitness Trial, 302 High IFG x x x x
2012%

PA PAC, 2001 120 | Medium Mixed x x x

PA Arroll, 1995™° 208 | Medium HTN xt x

PA Moreau, 2001™™ 24 Medium HTN x

PA Prepare Trial, 2009” 98 Medium IFG x x

PA LIFE, 2010™° 186 | High Mixed xt X x

PA Green Prescription 878 Medium Mixed X X X
Programme, 2003"%

PA Kallings, 2009 101 | Medium Mixed x x

PA NERS, 2012'% 2,160 | Medium Mixed x

PA PACE, 2005™" 771 | Medium Mixed xt X

* Low: <30 min; medium: 30-360 min; high 2360 min.
T Not included in meta-analyses because of limitations in reporting of outcomes.
T Meta-analysis included higher-intensity intervention.

Abbreviations: ADAPT = Activity Diet and Blood Pressure Trial; APHRODITE = Active Prevention in High-Risk Individuals of
Diabetes Type 2 in and Around Eindhoven; CouPLES = Couples Partnering for Lipid Enhancing Strategies; DEER = Diet and
Exercise for Elevated Risk; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes
Prevention Study; E-Lite = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care; FDPS =
Finnish Diabetes Prevention Study; GOAL = Groningen Overweigh and Lifestyle Study; HD = healthy diet; HIP = Hypertension
Improvement Project; HIPS = Health Improvement and Prevention Study; HLC = Healthy Living Course; HTN = hypertension;
HTTP = Hypertension Teaching and Treatment Program; IFG = impaired fasting glucose; IMPALA = Improving Patient Adherence to
Lifestyle Advice; KQ = key question; LIFE = Lifestyle Interventions and Independence for Elder; LIHEF = Lifestyle Intervention
against Hypertension in Eastern Finland; LLDP: Lawrence Latino Diabetes Prevention Project; N = study population; NERS =
National Exercise Referral Scheme; NFPMP = Nijmegen Family Practices Monitoring Project; ODES = Oslo Diet and Exercise
Study; PA = physical activity; PAC = Physical Activity Counseling; PACE = Physician-based Assessment and Counseling for
Exercise; PEGASE = Pan European Grid Advanced Simulation and State Estimation; PHPP = Patient-motivated Health Promotion
Program; PREDIAS = Prevention of Diabetes Self-Management Program; RIS = Risk Factor Intervention Study; SLIM = Study on
Lifestyle Interventions and IGT Maastricht; SPRING = Self-monitoring and Prevention of Risk Factors; TONE = Trial of Non-
Pharmacological Interventions in the Elderly.
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Table 3. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol: Study and Population Characteristics

Mean Mean TC and | % On Lipid-Lowering | Mean BMI,
Study, Year Quality Country N Age,y | % Men | LDL, mg/dL Medications kg/m? % DM
Healthy diet and physical activity interventions
CouPLES, 2009, 2013°" | Fair us 255 |61 94.9 TC: NR 46.3 NR NR
LDL: 126.3
PRO-FIT, 2012%® Fair The 340 | 45 440t | TC: 204.61 69.0t 26.5t NR
Netherlands LDL: 142.81
RHPP Trial, 1993%° Fair us 1,197 | 71 432t | TC:266.91 NR % with BMI | 16.3t
LDL: NR >30: 30.81
Healthy diet—only interventions
Anderson, 1992"° Fair us 177 | 41t 56.61 | TC:233.2 0 NR 0
LDL: 158.3t
Ammerman, 2003" Fair us 468 | 55 29.0 TC: 257t 0 28.8t 3.6t
Keyserling, 1999*" LDL: 180t
Bloemberg, 1991" Fair The 80 471 100.0 | TC:268.3t NR 26.21 0
Netherlands LDL: NR
DEER, 1998" Fair us 189 | 52t 51.8t | TC:232.5t 0 26.7t 0
LDL: 158.21
Delahanty, 20017 Good us 90 49 66.7t | TC:238.61 0 NR 0
LDL: 164.9t
Hyman, 1998"° Fair us 123 | 57t 25.21 | TC:272.81 0 31.2t NR
LDL: NR
Johnston, 199577 Fair Australia 179 |57t 31.0t | TC:245.2t NR 25.1t 0
LDL: 156.41
Moy, 20017 Fair us 235 | 46* 51.9* TC:NR NR 29.0* NR
LDL: 173.7*
Neil, 1995 Fair UK 309 | 55* 52.8t | TC: 273.4* 0 26.4 NR
LDL: 199.6
NFPMP, 2002" Fair The 143 | 58 37.0 TC: NR NR 28.7 8.0
Netherlands LDL: NR
ODES, 1995% Fair Norway 98 45t 85.3t | TC:249.8t 0% 29.0t 0
LDL: 170.3t
Southeast Cholesterol Fair us 372 56 38.01 TC: 253.3t 0 % with BMI | O
Project, 1997 LDL: 180.3t >30: 23
Stevens, 2003% Fair usS 616 | 54t 0 NR 0 30.31 NR
Tomson, 1995> Fair Sweden 92 43t 56.61 | TC:281.5t NR 25.0t 0
Tomson, 1994'"° LDL: NR
* Median.
1 Calculated.
1 Assumed.

Abbreviations: BMI = body mass index; CouPLES = Couples Partnering for Lipid Enhancing Strategies ; DEER = Diet and Exercise for Elevated Risk; DM = diabetes mellitus;
LDL = low-density lipoprotein; N = study population; NFPMP = Nijmegen Family Practice Monitoring Project; NR = not reported; ODES = Oslo Diet and Exercise Study; RHPP = Rural
Health Promotion Project; UK = United Kingdom; US = United States; TC = total cholesterol.
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Table 4. Behavioral Counseling Trials in Persons With Hypertension: Study and Population Characteristics

Mean % Mean SBP and | % on HTN
Study, Year Quality Country N Age,y | Men DBP, mm HG | Medications Mean BMI, kg/m2 % DM
Healthy diet and physical activity interventions
ADAPT, 2006™® Fair Australia 241 | 56* 44.4* | SBP: 126.5* 100 30.1* 0
DBP: 76.5*
Applegate, 1992™' Fair us 56 65* 44.7* | SBP: 144.0* 0 NR 0
DBP: 87.0*
Arroll, 1995™° (Also arms in | Fair New Zealand | 208 | 55 52.0 | SBP: 144.6 100 NR NR
HD- & PA-only sections) DBP: 89.4
Bosworth, 2009%* Fair us 478 | 61* 36.0* | SBP: 125* 100 32.3* 36.0*
DBP: 71*
HIP, 2009™° Fair us 574 | 61 39.0 | SBP:133.1 97 325 30.0
DBP: 74.1
HTTP, 1993™* Fair Germany 200 | 51* 43.1* | SBP: 161.5* 81.5* NR NR
DBP: 96.5*
Hyman, 2007 Fair us 281 | 53* 32.7* | SBP:138.9 NR 32.4 18.5
DBP: 85.3
LIHEF, 2002" Fair Finland 715 | 54* 47.0* | SBP: 148.5* 52.5% 28.7* NR
DBP: 91.0*
Migneault, 2012™° Fair us 337 | 57* 29.7 | SBP: 131.2* 100 34.4* 38.3*
DBP: 80.6*
PREMIER, 2003™° Good us 304 |52 36.5 | SBP:143.9 0 9% with BMI >30: women, | 0
DBP: 87.5 63%*; men, 66%*
Rodriguez, 2012™" Fair (poor | US 533 | 67 98.7 | SBP:NR NR 30.4* NR
for diet) DBP: NR
TONE, 1998 (Also arm Good us 975 | 67 52.0 | SBP:127.5 100 28.9* 0
in HD-only section) DBP: 71.3
Vitalum, 2011™ Fair The 1,629 | 57 55.0 | SBP:NR NR 27.5* 10.0*
Netherlands DBP: NR
Healthy diet—only interventions
Arroll, 1995™° (Also arms in | Fair New Zealand | 208 | 55 52.0* | SBP: 144.6 100 NR NR
HD+PA & PA-only sections) DBP: 89.4
Beckman, 1995 Fair Norway 64 NR 100.0 | SBP: NR NR 27.3* NR
DBP: NR
TONE, 1998™" (Also arm in | Good us 975 | 67 52.0 | SBP:1275 100 28.9* 0
HD+PA section) DBP: 71.3
Physical activity—only interventions
Arroll, 1995"° (Also arms in | Fair New Zealand | 208 | 55 52.0* | SBP: 144.6 100 NR NR
HD+PA & HD-only sections) DBP: 89.4
Moreau, 2001™* Fair us 24 54* 0 SBP: NR 42.0 NR NR
DBP: NR

* Calculated.

Abbreviations: ADAPT = Activity Diet and Blood Pressure Trial; BMI = body mass index; DBP = diastolic blood pressure; DM = diabetes mellitus; HIP = Hypertension Improvement

Project; HTN = hypertension; HTTP = Hypertension Teaching and Treatment Programme; LIHEF = Lifestyle Intervention against Hypertension in Eastern Finland; N = study
population; NR = not reported; SBP = systolic blood pressure; TONE = Trial of Non-Pharmacological Interventions in the Elderly; US = United States.
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Table 5. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Study and Population
Characteristics

Mean Mean Glucose Mean BMI, %
Study, Year Quality Country N Age,y | % Men | (FBG/GTT/HbAlc) kg/m2 % HTN | Dyslipidemia
Healthy diet and physical activity interventions
APHRODITE, 2011% Fair The 925 58 38.3 FBG: 100.9* 28.8 NR NR
Netherlands
DPP, 2002% Good | US 2,161 51 32.3 FBG: 106.5 34.0 26.9 34.6
EDIPS, 2001 Fair UK 78 58 56.7 FBG: 109.9* 30.2 NR NR
EDIPS-Newcastle, 2009°" | Fair UK 102 57 40.2 FBG: 104.5* 33.8 NR NR
E-LITE, 2013% Good us 162 52.0% | 54* FBG: 99.7 32.0 NR NR
FDPS, 2001™"® Good | Finland 522 55 33.0 FBG: 109.5* 31.2 30.5t | 5.5t
HLC, 2011 Fair Australia 307 63 41.0* FBG: 105.9* 29.7* NR NR
Kosaka, 2005 Fair Japan NR (reports participants | 50s 100 NR 23.9 NR NR
still present at 1-year
observation [482])
Live Well, Be Well, 2012%° | Good us 238 56* 26.0* FBG: 93.7* 30.0* 47.0* NR
LLDP, 2012°* Good | US 312 52 25.6 FBG: 105 33.9 NR NR
Melbourne DPS, 2012% | Fair Australia 92 65* 27.0* FBG: 93.2 30.8* NR NR
PREDIAS, 2009 Fair Germany 182 56 57.0 FBG: 105.7* 315 NR NR
SLIM, 2011 Fair The 147 57 51.0 FBG: 108.1* 29.8 26.5t | 7.51
Netherlands
Healthy diet—only interventions
Watanabe, 2003”’ | Fair | Japan | 173 | 55 [ 100 [ FBG: 104.5* | 24.4 [ NR | NR
Physical activity—only interventions
Enhagr;ced Fitness Trial, Fair us 302 67 97.0 FBG: 110.6 31.2 72 NR
2012
Prepare Trial, 2009 Fair UK 93 65 66.0 FBG: 100.9* 29.2 54+ 55t
* Calculated.

T Percent on medication.

Abbreviations: APHRODITE = Active Prevention in High-Risk Individuals of Diabetes Type 2 in and Around Eindhoven; BMI = body mass index; DPP = Diabetes Prevention
Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes Prevention Study; E-Lite = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in
Primary Care; FBG = fasting blood glucose; FDPS = Finnish Diabetes Prevention Study; GTT = glucose tolerance test; HbAlc = glycated hemoglobin; HLC = Healthy Living Course;
HTN = hypertension; LLDP = Lawrence Latino Diabetes Prevention Project; N = study population; NR = not reported; PREDIAS = Prevention of Diabetes Self-Management Program;
SLIM = Study on Lifestyle Intervention and IGT Maastricht; UK = United Kingdom; US = United States.
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Table 6. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Study and Population Characteristics

Mean Mean
Study, Year Mean % % Mean BP, % Mean TC & | % IFG % FBG, BMI,
Quality Country N Age,y | Men | HTN mm HG  |Dyslipidemia| LDL, mg/dL | or IGT | DM mg/dL kg/m2
Healthy diet and physical activity interventions
Bo, 2007 Italy 375 56* 41.7* | 93.8% SBP: 142.0* | 16.71 TC: 227.8* 38* 0 104.5* 29.7*
Fair DBP: 88* LDL: NR
Cochrane, 2012™% UK 601 | 64* 88.2* | NR | SBP: 145.4* | NR TC:185.3* | NR NR | 99.1% 28.1*
Fair DBP: 85.1* LDL: NR
Edelman, 2006™ us 154 53* 19.5% | 37.7% NR NR LDL: 134.7* | NR 15.6* | NR 33.7*
Fair
EURO-ACTION, France, Italy, Poland, | 2,385 | 62* 53.6* | 63.0* NR 75.2 NR NR 28.7* | NR NR
2008'% Spain, Sweden,
Fair Denmark, The

Netherlands, UK

GOAL, 2009™° The Netherlands 457 56* 48.1* | 61.7*% SBP: 145.5* | 39.2* TC: 216.6* NR 0 93.7* 29.6*
Good DBP: 86.5* LDL: 133.9*
Hardcastle, 2008™® UK 334 50* 33 35 SBP: 133.7* | 57 TC: 210.4* NR NR NR 34.0*
Fair DBP: 83.0* LDL: 115.0*
HIPS, 2012™% Australia 814 | 40-64 | 42.6* | 8.7* | NR 88.0 NR NR 0 NR NR
Fair (range)
Hoorn, 2013™ The Netherlands 622 44.0* 41.6* | NR | SBP: 129.0* | NR NR NR 0 NR NR
Fair DBP: 73.4*
IMPALA, 2009™ The Netherlands 615 57 45 65.2% SBP: 146.9* | 43.3* TC: NR NR 14.1* | 106.3* 29
Fair DBP: NR LDL: 144.8*
Inter99, 2008™" Denmark 4,053 | 47 50.1* | NR | SBP:140.5* | NR TC:223.9* | NR 9.9 |NR 29.8*
Fair DBP: NR LDL: NR
Logan Healthy Living, | Australia 434 58 38.9 | 855| NR NR NR NR 454 | NR 31.1
2009
Fair
Nilsson, 1992™° Sweden 63 56* 78.0* | 78.0 | SBP: 149.6* | NR TC: 220.1* NR NR FBG: 28.4*
Fair DBP: 85.9* LDL: 154.4* 92.8*
PEGASE, 2008™ France 640 | 57* 60.0* | 34.04 NR 81.0* TC:NR NR 8.7* | NR % with BMI
Fair LDL: 148.5* >30: 19.9*
PHPP, 2007 Japan 99 64* 42.4* | 30.3% SBP: 129.8* | NR TC: 205.7* NR 17.2* | NR NR
Fair DBP: 78.8* LDL: 122.4*
RIS, 1994 Sweden 508 66 100.0|100.0| SBP: 155 74 TC: 258.7* 3.0 22 104.5 27.1
Good (KQ1),Fair (KQ2) DBP: 91 LDL: 177.6
Rodriguez-CristobaI, Spain 436 58* 37* 42* | SBP: 134.3* | NR TC: 210.6* | NR 13.5* | NR 30.4*
2012'"® DBP: 81.2* LDL: 134.5*
Fair
SPRING, 2012™ The Netherlands 201 65* 62.0* | 76.0* SBP: 158.0* | 78.0* TC: 216.2* NR 0 97.3* 28.0*
Fair DBP: 92.0* LDL: 139.0*
WISEWOMAN us 1093 | 52* 0 17.3 | SBP: 125.1* | 13.0 TC: 198.1* NR 22.0 NR 31.9*
California, 2010*%® DBP: 76.7* LDL: NR
Fair
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Table 6. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Study and Population Characteristics

Mean Mean
Study, Year Mean % % Mean BP, % Mean TC & | % IFG % FBG, BMI,
Quality Country N Age,y | Men | HTN mm HG  |Dyslipidemia| LDL, mg/dL | or IGT | DM mg/dL kg/m2
WISEWOMAN NC, us 236 | 53* 0 47.9% SBP: 127* | 33.7* TC: 210.5* | NR 11.5* | FBG: 31
2006, 2008*° DBP: 78* LDL: 126.5* 111.8*
Fair
Wister, 2007*% Canada 315 | 55¢ 41.6* | NR | SBP:137.5*| NR TC:220.1* | NR NR | Glucose: | 32.5
Good DBP: NR LDL: NR 147.8*
Physical activity—only interventions
Green Prescription New Zealand 878 58 34 52* | SBP: 135.2* | NR TC: 220.1* | NR 11 NR 30
Programme (Walk to DBP: 82.1* LDL: NR
Heart, Health & Activity
study), 2003'%
Fair
NERS, 2012'% UK 2,160 | 52 34 NR | NR NR NR NR NR | NR NR
Fair
PAC, 2001, 2007 Canada 120 | 47* 32* | 34.24 NR NR TC:191.1* | NR 10.8* | FBG: 30.7*
Fair LDL: 112.0* 104.5*
PACE, 2005™" The Netherlands 771 | 56 51 NR | NR NR NR NR NR | NR 28.9
Fair
Kallings, 2009™** Sweden 101 | 68* 43 NR | SBP:140.1 | NR TC:212.3 | NR NR | 97.3* 30.1
Good DBP: 80.8 LDL: 127.4
LIFE, 2010™° Belgium 126 | 67* 52.4* | NR | SBP: 145.6* | NR TC: 239.2* | NR 0 94 5* 26.7*
Fair DBP: 86.2* LDL: 148.5*
* Calculated.

T Patients with low HDL cholesterol.

Abbreviations: BP = blood pressure; DBP = diastolic blood pressure; DM = diabetes mellitus; FBG = fasting blood glucose; GOAL = Groningen Overweight and Lifestyle Study;

HIPS = Health Improvement and Prevention Study; HTN = hypertension; IFG = impaired fasting glucose; IGT = impaired glucose tolerance; IMPALA = Improving Patient Adherence to
Lifestyle Advice; LDL = low-density lipoprotein; LIFE = Lifestyle Intervention and Independence for elder; N = study population; NERS = National Exercise Referral Scheme; NR = not
reported; PAC = Physical Activity Counseling; PACE = Physician-based Assessment and Counseling for Exercise; PEGASE = Pan European Grid Advanced Stimulation and State
Examination; PHPP = Patient-motivated Health Promotion Program; RIS = Risk Factor Intervention Study; SBP = systolic blood pressure; SPRING = Self-monitoring and Prevention of
Risk Factors; TC = total cholesterol; US = United States; UK = United Kingdom.
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Table 7. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol: Intervention Characteristics

Intervention # of Contacts Duration of Type of
Study, Year Quality N Intensity Interactive (l), Other (O) Intervention Control
Healthy diet and physical activity interventions
CouPLES, 2013°’ Fair 255 | Medium: phone only; included medication | I: 16 10 months Ml
adherence, included spouse 0:0
PRO-FIT, 2012% Fair 340 | Medium 116 12 months uc
o:0
RHPP Trial, 1993% Fair 1,197 | IG1: Mediumt (hospital-based) I: range, 1to 5 (mean, 4.2) | 12 months ucC
0:0
IG2: Mediumt (clinic-based) I: range, 1to 5 (mean, 3.4)
0:0
Healthy diet—only interventions
Anderson, 1992 Fair 177 | IG1: High (AHA diet) I: 29 12 months uc
o:0
IG2: High (AHA high fiber) I: 29
0:0
Ammerman, 2003"* Fair 468 | Medium ;7 12 months ucC
Keyserling, 1999*" 0:2
Bloemberg, 1991" Fair 80 Medium I: 3 6 months* No advice
O:5
DEER, 1998" Fair 189 | High I: 17 11 months No advice
0:0
Delahanty, 2001" Good | 90 High 116 6 months ucC
o:0
Hyman, 1998 Fair 123 | Medium I: 16 6 months ucC
0:12
Johnston, 1995 Fair 179 | IG1: Medium (group) I:3 6 months* uc
0:0
IG2: Medium (individual) I:3
o:0
Moy, 20017 Fair 235 | High I: 13 2 years* ucC
o:0
Neil, 19957 Fair 309 | IG1: Medium (40 min) (nurse) I: 2 8 weeks uc
0:0
IG2: Medium (40 min) (dietician) I: 2
o:0
NFPMP, 2002" Fair 143 | Medium 116 14 weeks uc
o:0
ODES, 1995 Fair 98 Medium I:3 9 months Waitlist control
0:0
Southeast Cholesterol Fair 372 Medium I: 6 12 months uc
Project, 1997 0: 4
Stevens, 2003% Fair 616 | Medium I: 4 9 weeks AC
o:0
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Table 7. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol: Intervention Characteristics

Intervention # of Contacts Duration of Type of
Study, Year Quality N Intensity Interactive (l), Other (O) Intervention Control
Tomson, 1995> Fair 92 Medium I:6 12 months ucC
Tomson, 1994'"° 0:0
* Assumed.

1 Based on means.

Abbreviations: AC = attention control; AHA = American Health Association; CouPLES = Couples Partnering for Lipid Enhancing Strategies; DEER = Diet and Exercise for Elevated

Risk; IG = intervention group; MI = minimal intervention; N = study population; NFPMP = Nijmegen Family Practices Monitoring Project; ODES = Oslo Diet and Exercise Study; UC =
usual care.
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Table 8. Behavioral Counseling Trials in Persons With Hypertension: Intervention Characteristics

Study, Year # of Contacts Duration of
Intervention Focus Quality N Intervention Intensity Interactive (I), Other (O) Intervention Type of Control
Healthy diet and physical activity interventions
ADAPT, 2006™° Fair 241 | Medium l:6 12 months UC with partial AC
O: 4
Applegate, 1992™' Fair 56 High I: 14 6 months No advice
o:0
Arroll, 1995™° (Also has arms in | Fair 208 | IG1: Medium (PA + Salt) 1 Unknown uc
HD- and PA-only sections) 0:0
Bosworth, 2009% Fair 478 | I1G1: Medium (self-management + | I: 12 24 months uc
incentives) 0:0
1G2: Medium (combined + I:12
incentives) 0:0
HIP, 2009™° Fair 574 | IG1: High (pt only) I: 32 18 months uc
0:0
IG2: High (MD + pt) I: 32
O: 4
CG2: Medium (MD only) I: 2
O:4
HTTP, 1993"* Fair 200 | Medium (6 hr) l:4 1 month Ml
O:0
Hyman, 2007 Fair 281 | IG1: Medium (6 hr) (addressed 3 | I: 24 18 months Ml

target areas at each clinic session)| O:3
1G2: Medium (6 hr) (addressed 1 | I: 24
at each session [in random order]) | O:3

LIHEF, 2002™7 Fair 715 | High 119 18 months ucC
O:0
Migneault, 2012™° Fair 337 | High I: 33 8 months MI (manual +
0:0 pedometer + scale)
PREMIER, 2003™° Good 304 | IG1: High I: 33 18 months uc
0:0
IG2: High (DASH diet) I: 33 18 months
0:0
Rodriguez, 2012™ Fair (poor | 533 | Medium (phone only) 16 6 months CG1: Ml
for diet) 0.0 CG2: UC
TONE, 1998™' (Also has armin | Good 975 | IG2: High (weight loss) I: 32 15-36 months; UC with partial AC
HD-only section) 0:0 median, 29 months
IG3: High (decreased sodium + I: 32
weight loss) 0:0
Vitalum, 2011™ Fair 1,629 | 1G1: Low (mail only) 110 3.6 months uc
O:4
1G2: Medium (phone) I: 4
0:0
IG3: Medium (mail + phone) I: 2
0:2
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Table 8. Behavioral Counseling Trials in Persons With Hypertension: Intervention Characteristics

Study, Year # of Contacts Duration of

Intervention Focus Quality N Intervention Intensity Interactive (I), Other (O) Intervention Type of Control

Healthy diet—only interventions

Arroll, 1995™° (Also has arms in | Fair 208 | IG3: Medium (salt only) 1 Unknown uc

HD+PA and PA-only sections) 0:0

Beckman, 1995™" Fair 64 Medium I:5 12 months Waitlist control
o:0

TONE, 1998™" (Also has arms in| Good 975 | IG1: High (decreased sodium I: 32 15-36 months; UC with partial AC

HD+PA section) only) 0:0 median, 29 months

Physical activity—only interventions

Arroll, 1995™° (Also has arms Fair 208 | 1G2: Medium (PA only) i1 Unknown ucC

in HD+PA and PA-only sections) o:0

Moreau, 2001™* Fair 24 Medium (assumed) I: assumed =1 Unknown No advice
0:0

Abbreviations: AC = attention control; ADAPT = Activity Diet and Blood Pressure Trial; CG = control group; HIP = Hypertension Improvement Project; HTTP = Hypertension Teaching
and Treatment Programme; |G = intervention group; LIHEF = Lifestyle Intervention against Hypertension in Eastern Finland; MD = physician; MI = minimal intervention; N = study
population; pt = patient; TONE = Trial of Non-Pharmacological Interventions in the Elderly; UC = usual care.
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Table 9. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Intervention

Characteristics

# of Contacts Type of
Study, Year Quality N Intervention Intensity Interactive (1), Other (O) Duration of Intervention Control
Healthy diet and physical activity interventions
APHRODITE, 2011%° Fair 925 | High I: 18 18 months uc
0:0
DPP, 2002% Good 2,161 | High |: 232* 6 months core curriculum +| MIt
o:0 1.8-4.6 years maintenance
(mean, 2.8 years)
EDIPS, 2001™ Fair 78 Medium 1112 24 months No advice
0:0
EDIPS-Newcastle, 2009 | Fair 102 | High I: 24 5 years uc
0:20
E-LITE, 2013"’ Good | 162 | High I: 2 15 months uc
0:42
FDPS, 2001™° Good | 522 | High I: 161 Mean, 38.4 months uc
0:0
HLC, 2011 Fair 307 | High 117 6 months Waitlist control
o:0
Kosaka, 2005 Fair NR§ | High I: 16 48 months Ml
o:0
Live Well, Be Well, 2012% | Good | 238 | High I: 20 12 months Waitlist control
0:12
LLDP, 2012 Good | 312 | High I: 16 12 months uc
o:0
Melbourne DPS, 2012% | Fair 92 High 117 8 months Waitlist control
o:0
PREDIAS, 2009% Fair 182 | High 1112 12 months Ml
0:0
SLIM, 2011 Fair 147 | High I: 15 (+ option to join exercise | 3 years|| UC (single
program for 1 hr/wk) session)
o:0
Healthy diet—only interventions
Watanabe, 2003°’ Fair 173 | Low (30 min) i1 6 months ucC
O:1
Physical activity—only interventions
Enhanced Fitness Trial, Fair 302 IG1: High (same content) 1: 23 12 months Ml (referral to
2012% 0:5 program)
IG2: High (same content) 1: 26
0:5
Prepare Trial, 2009 Fair 98 IG1: Medium (counseling) | I: 3 6 months UC (mailed info)
0:0
IG2: Medium (counseling + | I: 3
pedometer) 0:0
* Based on the 1.8-years maintenance phase.
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Table 9. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Intervention
Characteristics

T Recommendations reviewed annually.

1 Based on a mean followup of 38.4 months +optional supervised exercise twice per week.
§ Only participants still present at 1-year observation (n=482) are reported.

|| Mean followup of 4.1 years (49.2 months).

Abbreviations: APHRODITE = Active Prevention in High-Risk Individuals of Diabetes Type 2 in and Around Eindhoven; DPP = Diabetes Prevention Program; DPS = Diabetes
Prevention Study; EDIPS = European Diabetes Prevention Study; E-LITE = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care;

FDPS = Finnish Diabetes Prevention Study; HLC = Healthy Living Course; IG = intervention group; LLDP = Lawrence Latino Diabetes Prevention Project; Ml = minimal intervention;
N = study population; NR = not reported; PREDIAS = Prevention of Diabetes Self-Management Program; SLIM = Study on Lifestyle Intervention and IGT Maastricht; UC = usual care.
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Table 10. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Intervention Characteristics

Intervention

# of Contacts

Duration of

Study, Year Quality N Intensity Interactive (I), Other (O) Intervention Type of Control
Healthy diet and physical activity interventions
Bo, 2007 Fair 375 Medium I:5 12 months uc
0:0
Cochrane, 2012™% Fair 601 High I 7 12 months MI
0:0
Edelman, 2006 Fair 154 High l: 52 10 months uc
0:0
EURO-ACTION, 2008™° Fair 2,384 | High I: 8 16 weeks* uc
0:0
GOAL, 2009™ Good 457 Medium 15 8 months uc
0:0
Hardcastle, 2008™° Fair 334 Medium I:5 6 months uc
0:0
HIPS, 2012™% Fair 814 High l:6 12 months Waitlist control
0:0
Hoorn, 2013™* Fair 622 Medium 119 16 months uc
0:0
IMPALA, 2009™*° Fair 615 Medium I: 3 12 weeks uc
(50 min) 0:0
Inter99, 2008™’ Fair 4,053 | High I: 10 5 years MI (annual session)
0:0
Logan Healthy Living, 2009™ Fair 434 Medium (6 hr; | I: 18 12 months MI (3 sessions with
phone only) O:1 brief, tailored feedback)
Nilsson, 1992" Fair 63 High I: 15 12 months ucC
0:.0
PEGASE, 2008™ Fair 640 High l:6 6 months uc
0:0
PHPP, 2007* Fair 99 Medium 16 12 months uc
0:0
RIS, 1994™ Good (KQ1) 508 High I: 7 (+5 for smokers [29%]) | 4 months ucC
Fair (KQ2) 0:0
Rodriguez-Cristobal, 2012 Fair 436 Mediumt I:12 2 years uc
0:0
SPRING, 2012™" Fair 201 Medium l: 58§ 12 months M
0:0
WISEWOMAN California, 2010™% Fair 1,093 | Medium I: 3 (+ telephone sessionst | 6 months ucC
+ incentives)
0:0
WISEWOMAN NC, 2008™° Fair 236 High I: 16 12 months uc
0.4
Wister, 2007"%° Good 315 Medium I: 2 (+4 more for quitting 1 year ucC
smokers [<15%])
O:1
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Table 10. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Intervention Characteristics

Intervention # of Contacts Duration of
Study, Year Quality N Intensity Interactive (I), Other (O) Intervention Type of Control
Physical activity—only interventions
Green Prescription Programme (Walk | Fair 878 Medium I: =4 12 months Waitlist control
to Heart, Health & Activity study), O:4
2003'*
NERS, 2012™% Fair 2,160 | Medium I: 5 (+ option for exercise 8 months Waitlist control
sessions)
0:0
PAC, 2011™* Fair 120 Medium I 7 13 weeks MI (tailored PA
0:0 prescription)
PACE, 2005™" Fair 771 Medium I: 4 8 weeks uc
o:0
Kallings, 2009 Good 101 Medium l:4 6 months ucC
Kallings, 2008""° 0:1
LIFE, 2010™° Fair 126 High I: 23 11 months uc
0:0
* Assumed.
T Possibly high, but intervention NR.
¥ Number NR.

8§ Median of 4.9 sessions.

Abbreviations: GOAL = Groningen Overweight and Lifestyle Study; IMPALA = Improving Patient Adherence to Lifestyle Advice; KQ = key question; LIFE = Lifestyle Interventions and
Independence for elder; MI = minimal intervention; N = study population; NERS = National Exercise Referral Scheme; PA = physical activity; PAC = Physical Activity Counseling;
PACE = Physician-based Assessment and Counseling for Exercise; PEGASE = Pan European Grid Advanced Simulation and State Examination; PHPP = Patient-motivated Health
Promotion Program; RIS = Risk Factor Intervention Study; SPRING = Self-monitoring and Prevention of Risk Factors; UC = usual care.

Healthy Lifestyle Counseling for CVD Risk Factors 94 Kaiser Permanente Research Affiliates EPC



Table 11. Behavioral Counseling Trials: Key Question 1 Outcomes

Study, year Risk Mean Age, y | Intervention Type Followup CVD Self-Reported
Quality N Population % Men Intensity Time, mo Qutcomes QOL
PREMIER, 2003™"° 304 | HTN 52 HD+PA Short: 6 Stroke—t NR##
Good 36.5 High TIA-T
Ml
Intermediate: 18 NR NR
Long: NR -- --
TONE, 1998 975 | HTN 67 HD+PA Short: 9 NR NR
Good 52.0 High Intermediate: 1871 NR NR
Long: 30 or 3611 Stroke«— NR
TIA—
Ml
Angina—
CHF
Other CVe—
Total CVe—
DPP, 2002% 2,161 | IFG 51 HD+PA Short: NR - -
Good 32.3 High Intermediate: 12 + 24 | NR NR
Long: 36 CVD-related deaths« NR
Nonfatal CVD events«—
FDPS, 2001™ 522 | IFG 55 HD+PA Short: 12 NR NR
Good 33.0 High Intermediate: 24 NR NR
Long: 120 Mortality« NR
CVD events—
HLC, 2011 307 | IFG 62 HD+PA Short: 6 NR Depression scoret—
Fair 41.0* High Intermediate: NR - -
Long: NR - -
Live Well, Be Well, 2012* | 238 | IFG 56 HD+PA Short: 6 - Health Status***{
Good 26.0% High QOLttt1
Intermediate: 12 NR Health Status***«—
QOLtt11?
Long: NR - -
LLDP, 2012™ 312 | IFG 52 HD+PA Short: NR - -
Good 25.6 High Intermediate: 12 NR Depression score§
Long: NR -- --
Melbourne DPS, 2012% 92 IFG 65 HD+PA Short: NR - -
Fair 27.0 High Intermediate: 12 NR Depression scoretit—
Long: NR - -
PREDIAS, 2009 182 | IFG 56 HD+PA Short: NR - -
Fair 57.0 High Intermediate: 12 NR % Depression§«
QOL [«
Long: NR - -
Enhanced Fitness Trial, 302 IFG 67 PA only Short: NR - -
2012% 97.0 High Intermediate: 12 NR QOLT—
Fair+ Long: NR - -
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Table 11. Behavioral Counseling Trials: Key Question 1 Outcomes

Study, year Risk Mean Age, y | Intervention Type Followup CVD Self-Reported
Quality N Population % Men Intensity Time, mo Qutcomes QOL
Nilsson, 1992™" 63 Mixed 56* HD+PA Short: NR - -
Fair 78.0* High Intermediate: 12 NR Health status8§t
Long: NR - -
PEGASE, 2008™ 640 | Mixed 57+ HD+PA Short: 6 NR QOL (PCS)tt1
Fair 60.0* High QOL (MCS)tte
Intermediate: NR - -
Long: NR - -
RIS, 1998 508 | Mixed 66 HD+PA Short: NR - -
Good 100.0 High Intermediate:12 Total mortality«— NR
Long: 361+ Total mortality«< NR
CVD mortality—
Ml
Stroke—
First CV event—
CVD events—
WISEWOMAN NC, 2008 | 236 | Mixed 53 HD+PA Short: 6 NR QOL**«
Fair 0 High Intermediate: 12 NR QOL**—
Long: NR -- --
PHPP, 2007 99 Mixed 64* HD+PA Short: NR - -
Fair 42.4% Medium Intermediate: 12 NR QOL#o
Long: NR -- --
PAC, 2011™* 120 | Mixed 47* PA only Short: 6 NR QoL[[<
Fair 32* Medium Intermediate: NR -- --
Long: NR - -
* Calculated.

T Health outcomes for entire study population, not stratified by HTN status.

1 Based on DASS-21.
§ Based on CES-D.

|Psychological well-being using WHO-5.

1 SF-36, general health and physical function.

# Using GHQ-30.

** Based on SF-8, PCS and MCS both«.

t1 SF-36.

++ Health outcomes not reported at 72-month followup.

88 Visual analogue scale.

| | Based on SF-12, PCS and MCS.
11 Results for combined salt reduction and weight loss arm; results similar for sodium reduction arm alone.
## QOL outcomes were not reported separately for persons with HTN.

*** Self-rated health using Likert Scale.
11 Psychological Well-being Il Scale.

111 Hospital Anxiety and Depression Scale.

Abbreviations: CES-D = Center for Epidemiologic Studies Depression Scale; CHF = congestive heart failure; CV = cardiovascular; CVD = cardiovascular disease; DASS =
Depression Anxiety & Stress Scale; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; FDPS = Finnish Diabetes Prevention Study; HD = healthy diet; HLC =
Healthy Living Course; HTN = hypertension; IFG = impaired fasting glucose; LLDP = Lawrence Latino Diabetes Prevention Project; MCS = Mental Component Summary; Ml =
myocardial infarction; N = study population; NR = not reported; PA = physical activity; PAC = Physical Activity Counseling; PCS = Physical Component Summary; PEGASE = Pan
European Grid Advanced Simulation and State Estimation; PHPP = Patient-motivated Health Promotion Program; PREDIAS = Prevention of Diabetes Self-Management Program;

QOL = quality of life; SF = Short-form Health Survey; TIA = transient ischemic attack; TONE = Trial of Non-Pharmacological Interventions in the Elderly.
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Table 12. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol: Key Question 2 Outcomes

Study, Year Followup
Quality N Time, mo TC LDL TG Weight/BMI Other Intermediate Outcomes
Healthy diet and physical activity interventions
CouPLES, 2013°’ 255 Short: 11 NR PN NR NR Changes in meds (%): no difference
Fair Intermediate: NA -- -- -- - -
Long: NA -- -- -- -- --
PRO-FIT, 2012% 340 Short: NA - - - - -
Fair Intermediate: 12 - NR NR BMl— HDL&
SBP«
FBG—
Long: NA -- -- -- -- --
RHPP Trial, 1993% 1,197 Short: NA - - - - -
Fair Intermediate: NA -- -- -- - -
Long: 308 > NR NR NR NR
Healthy diet—only interventions
Anderson, 1992 177 Short: NA - - - - -
Fair Intermediate: 12 1 1* — Weight—** | HDL—
Started meds (%): no difference
Long: NA -- -- -- - -
Ammerman, 2003 468 Short: 6 PR - PN Weight? HDL—
Keyserling, 1999*" Started meds (%): increase#
Fair Intermediate: 12 > > o Weight— HDL—
Started meds (%): no difference
Long: NA -- -- -- - -
Bloemberg, 1991" 80 Short: 6 1 NR NR Weight? HDL—
Fair Intermediate: NA -- -- -- - -
Long: NA -- -- -- -- --
DEER, 1998" 189 Short: NA - - - - -
Intermediate: 12t 1 1 VRN Weightt HDL«~
SBP«
DBP«
FBG?
2-GTT1#
METS incidence, n (%)1
Long: NA -- -- -- -- --
Delahanty, 20017 90 Short: 6 1 PN PN Weight1** HDL—
Good Intermediate: 12 > o o Weight— HDL~
Long: NA -- -- -- - -
Hyman, 1998 123 Short: 6 PN NR NR Weighto Started meds (%): no difference
Fair Intermediate: NA -- -- -- -- --
Long: NA -- -- -- - -
Johnston, 1995” 179 Short: 68 o o NR BMl— HDL&
Fair Weight—

Intermediate: NA

Long: NA

Healthy Lifestyle Counseling for CVD Risk Factors

97

Kaiser Permanente Research Affiliates EPC




Table 12. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol: Key Question 2 Outcomes

Study, Year Followup
Quality Time, mo TC LDL TG Weight/BMI Other Intermediate Outcomes
Moy, 20017 235 Short: NA -- -- -- - -
Fair Intermediate: 24 NR 1 o BMI«— HDL~
Long: NA - - - -- --
Neil, 1995" 309 Short: 6§ o o o BMI— HDL«>
Fair Intermediate: NA -- -- -- -- --
Long: NA -- -- -- -- --
NFPMP, 2002" 143 Short: 6 NR NR NR BMIt NR
Weight?
Intermediate: 12 > PN > BMIp HDL«~
Weight?t Started meds (%): no difference
Long: NA - - - - -
ODES,1995% 98 Short: NA - - - - -
Fair Intermediate: 12 > > > BMIt HDL~
Weightt SBP1
DBP«
FBG?
1-GTTe
METS (%)t
Long: NA -- -- -- -- --
Southeast Cholesterol | 372 Short: 7 — ol NR NR On meds (%): decrease
Project, 1997 Intermediate: 12 ol ol NR NR On meds (%): no difference
Fair Long: NA -- -- -- - -
Stevens, 2003% 616 Short: NA - - - - -
Fair Intermediate; 12 > NR NR NR NR
Long: NA -- -- -- -- --
Tomson, 1995> 92 Short: NA - - - - -
Tomson, 19947 Intermediate: 12 PN NR o NR HDL|T

Fair

Long: NA

* |G2 only.

Tt Outcome by men and women separately;
8§ Results for IG1 and 1G2 combined; no difference between groups.

no difference between sexes.

|1 in persons not taking lipid-lowering medications.
1 HDL cholesterol was statistically significantly higher in control group. Authors state that more women were in the control group and that HDL is generally higher in women. Outcome

not adjusted for sex.
# p-value NR.

** Because of the adjustment of some reported data, values may be different than the unadjusted values reported in meta-analysis.

Abbreviations: BMI = body mass index; CouPLES = Couples Partnering for Lipid Enhancing Strategies; DBP = diastolic blood pressure; DEER = Diet and Exercise for Elevated Risk;
FBG = fasting blood glucose; GTT = glucose tolerance test; HDL = high-density lipoprotein; LDL = low-density lipoprotein; meds = medications; METS = metabolic syndrome;

N = study population; n = sample population; NA = not available; NFPMP = Nijmegen Family Practices Monitoring Project; NR = not reported; ODES = Oslo Diet and Exercise Study;
RHPP = Rural Health Promotion Project; TC = total cholesterol; TG = triglycerides.
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Table 13. Behavioral Counseling Trials in Persons With Hypertension:

Key Question 2 Outcomes

Study, Year Followup Weight/ Other Intermediate
Quality N Time, mo SBP DBP BMI Qutcomes
Healthy diet and physical activity interventions
ADAPT, 2006™° 241 | Short: NA - - - -
Fair Intermediate: 12 NR NR Weightt TC (mg/dL)«
HDL (mg/dL)«~
LDL (mg/dL)?t
TG (mg/dL)«>
FBG (mg/dL)«~
Long: 36 — — Weight— Composite CVD risk*«
Change in need for antiHTN meds (%): no difference
Started statins (%)«
Statin dose decreased (%)<
TC (mg/dL)t##
HDL (mg/dL)«~
LDL (mg/dL) NR
TG (mg/dL)—
FBG (mg/dL)«~
Applegate, 1992™ 56 Short: 6 1 1 Weightt NR
Fair Intermediate: NA - - - -
Long: NA -- -- -- --
Arroll, 1995™° 208 | Short: 6 PN PN NR HDL?
Fair (Also arms in HD- & Intermediate: NA - - - -
PA-only sections) Long: NA - - - -
Bosworth, 2009™ 477 | Short: NA - - - -
Fair Intermediate: 12 1 1 NR NR
Long: 24 1> 1H** NR NR
HIP, 2009™° 574 | Short: 6 MD— | MDo Weight: NR
Fair Pt1 Pt1 MDD«
Pt1
Intermediate: 18 MD« MD« Weight: NR
Pt Pt MDD
Pt
Long: NA - -- -- -
HTTP, 1993"* 200 [ Short: NA - - - -
Fair Intermediate: 18 > 1 NR Number of meds per person: decrease
Long: NA -- -- -- --
Hyman, 2007~ 281 | Short: 6 < o BMl— TC (mg/dL)—
Fair Intermediate: 18’ PN PR BMl— TC (mg/dL)—
Long: NA - - - -
LIHEF, 2002™°" 715 [ Short: NA - - - -
Fair Intermediate: 12 and - -8 Weightt TC (mg/dL)1§
24% HDL (mg/dL)«
LDL (mg/dL)T 191
TG (mg/dL)—
Long: NA - - - -
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Table 13. Behavioral Counseling Trials in Persons With Hypertension:

Key Question 2 Outcomes

Study, Year Followup Weight/ Other Intermediate
Quality N Time, mo SBP DBP BMI Qutcomes
Migneault, 2012™° 337 | Short: 8 o PN NR % with BP _control (<140/90 mm Hg)—
Fair Intermediate: 12| P P NR NR
Long: NA - -- -- -
PREMIER, 2003™° 304 | Short: 6 1 1 Weight— | % optimal BP control (<120/80 mm Hg)t
Good Use of meds (%): decrease
% HTN1Y
TC (mg/dL)#1
LDL (mg/dL)#«
HDL (mg/dL)#—
TG (mg/dL)#1
Glucose (mg/dL)#1
Composite CVD risk*—
Intermediate: 1811 e — NR Use of meds (%): decrease
% HTN?
Change in HTN status<—t
Long: NA -- -- -- --
Rodriguez, 2012™ 533 | Short: 6 o NR NR NR
Fair (poor for diet) Intermediate: 12 = NR NR NR
Long: NA - -- -- -
TONE, 1998/ 975 | Short: 9 NR NR Weight? NR
Good (Also arm in HD-only Intermediate: 18 NR NR Weight? % Free of CVD events, HTN?
section) % Free of meds: increase
Long: 30 or 3688 NR NR Weightt % at BP goal (<140/90 mm Hg)«>
% Free of CVD events, HTN?
% Free of meds: increase
Vitalum™ 1,629 | Short: 6 NR NR NR NR
Fair Intermediate: 18 NR NR NR NR
Long: NA -- -- -- --
Healthy diet—only interventions
Arroll, 1995 208 [ Short: 6 o o NR NR
Fair (Also arms in HD+PA Intermediate: NA - -- - -
& PA-only sections) Long: NA - - -- -
Beckman, 1995™" 64 Short: 6 NR NR NR NR
Fair Intermediate: 12 AT AL Weight— | TC (mg/dL)—
BMI«— HDL (mg/dL)«
TG (mg/dL)«~
Long: NA - -- -- -
TONE, 1998/ 975 | Short: 9 NR NR NR NR
Good (Also listed in Intermediate: 18 NR NR NR % Free of CVD events, HTN?
HD+PA section) % Free of meds: increase
Long: 30 or 3688 NR NR Weightt % Free of CVD events, HTN?
% Free of meds: increase
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Table 13. Behavioral Counseling Trials in Persons With Hypertension: Key Question 2 Outcomes

Study, Year Followup Weight/ Other Intermediate
Quality N Time, mo SBP DBP BMI Qutcomes
Physical activity—only interventions
Arroll, 1995™° 208 | Short: 6 o PN NR HDL1
Fair (Also arms in HD+PA Intermediate: NA -- -- -- -
& HD-only sections) Long: NA - - -- -
Moreau, 2001™* 24 Short: 6 1 PR Weight— FBG (mg/dL)—
Fair % body fat—
Intermediate: NA -- -- -- --
Long: NA - -- -- -

* Using 10-year FRS.

T Results are for IG1 and 1G2 combined.

F Outcomes for 12 and 24 months unless otherwise noted.

§ Significant at 12 months, not at 24 months.

| Outcomes derived from figure only.

9 Among participants with HTN, those with HTN at followup.

# Patients with metabolic syndrome only.

** Health outcomes for entire study population, not stratified by HTN status.

11 1G1 and IG2 combined; outcomes for subgroup with HTN unless otherwise noted.

11 Among participants with HTN, percent with normal BP and no medications at 18 months.
88 Outcomes for IG2 (weight loss) and IG3 (sodium + weight loss) unless otherwise noted.
| | Reports mean arterial pressure only.

19 Significant at 24 months, not significant at 12 months.

## Because of the adjustment of some reported data, values may be different than the unadjusted values reported in the meta-analysis.

*** Significant for IG2 only (BP reduction not significant for IG1 at 24 months).

Abbreviations: ADAPT = Activity Diet and Blood Pressure Trial; BMI = body mass index; CVD = cardiovascular disease; DBP = diastolic blood pressure; FBG = fasting blood glucose;
HD = healthy diet; HDL = high-density lipoprotein; HIP = Health Improvement Project; HTN = hypertension; HTTP = Hypertension Teaching and Treatment Programme; LDL = low-
density lipoprotein; LIHEF = Lifestyle Intervention against Hypertension in Eastern Finland; MD = physician; meds = medications; N = study population; NA = not available; NR = not
reported; PA = physical activity; pt = patient; SBP = systolic blood pressure; TC = total cholesterol; TG = triglycerides; TONE = Trial of Non-Pharmacological Interventions in the

Elderly.
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Table 14. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 2

Outcomes
Study, Year DM Glucose BP, Lipids, Weight Other Intermediate
Quality N Followup Time, mo Incidence | (FBG/GTT/HbAlc) | mm Hg mg/dL (Ib, BMI) Outcomes
Healthy diet and physical activity interventions
APHRODITE, 2011*°|925 |Short: 6 NR FBG— NR NR BMl NR
Fair 2h-GTTeo
Intermediate: 18 > FBG— NR NR BMl— NR
2h-GTTo
Long: NA -- -- - -- - _
DPP, 2002% 2,161 [Short: N/A - - - - -
Good Intermediate: 12 + 24 NR FBG? SBP? TG?T Weightt NR
DBP1 HDL1t1t
Long: 36 1 FBG? SBP?t TC«— Weightt METs incidence?
DBP1 LDL«~
TGt
HDL1ttt
EDIPS, 2001 78  [Short: 6 NR FBG— SBP: NR [TCo Weightt  [NR
Fair 2h-GTT+ DBP«+ LDL« BMIt
Alce— HDL«<
TGo
Intermediate: 24 > FBG— NR TCo Weight?t NR
2h-GTTo LDL—
Long: NR -- -- - -- - --
EDIPS-Newcastle, (102 [Short: NA - - -- - -- NR
2009 Intermediate: 12 NR - - - Weightt  |NR
Fair Long: 36 (mean followup) |« NR NR NR Weight— |NR
E-LITE, 2013% 162 |[Short: 6 NR NR NR NR Weightt  [NR
Good BMIT
Intermediate: 15 > FBG? SBP« TC? Weightt NR
DBP+— LDL— BMIt
HDL<
TG
Long: NA -- -- - -- - --
FDPS, 2001™" 522 |[Short: 12 1 FBG? SBP? TCo Weightt  |Cholesterol-lowering drugs
Good GTT? DBP? HDL— BMIt (%): no difference
Alct TGt AntiHTN drugs (%): no
difference
Intermediate: 24 1 FBG? SBP?t TC«— Weightt NR
GTT? DBP? TG?T
HDL«—
Long: 36 14 FBG~ NR TC— BMIp NR
GTTe HDL«~
Alct TGttt
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Table 14. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 2
Outcomes

Study, Year DM Glucose BP, Lipids, Weight Other Intermediate
Quality N Followup Time, mo Incidence | (FBG/GTT/HbAlc) | mm Hg mg/dL (Ib, BMI) Outcomes
HLC, 2011°° 307 |Short: 6 (%) FBG? NRT LDLo  |Weightt [NR
Fair 2h-GTTe HDL« BMITttt
TGo
Intermediate: NA -- -- - -- - --
Long: NA -- -- - -- - --
Kosaka, 2005™ NR** [Short: 12 NR NR NR NR NR NR
Fair Intermediate: 24 NR NR NR NR NR NR
Long: 48 1 GTT1% NR NR Weightt NR
Live Well, Be Well, |238 |Short: 6 NR FBG— SBP«~ LDLe— Weightt NR
2012% HDL
Good TG
Intermediate: 12 NR FBG« SBP«+ LDL« Weight— |NR
HDL<
TGo
Long: NA -- -- - -- - --
LLDP* 312 [Short: NA - - - - - -
Good Intermediate: 12 > FBG— NR NR Weight?t NR
HbA1ct BMIt
Long: NA -- -- - -- - --
Melbourne DPS, 92 Short: NA -- -- - -- - --
2012% Intermediate: 12 NR FBG— SBP— TCo Weight?t 5% weight loss goal (%)?1
Fair 2h-GTTe DBP« LDL«~ BMIt
Alce— HDL«—
TG
Long: NA -- -- - -- - --
PREDIAS, 2009 [182 |[Short: NA - - - - - -
Fair Intermediate: 12 NR FBG? SBP— TCo Weight?t NR
2h-GTTe DBP« BMIt
Alce
Long: NA -- -- - -- - --
SLIM*™® 147 [Short: NA - - - - - -
Fair Intermediate: 12 + 24 NR FBG—1tt SBP— TC— Weightt NR
2h-GTT? DBP« LDL«~ BMIt
Alce— HDL—
TGt
Long: 36-72%% 1 FBG— SBP— TC— Weight?t % meds8§8: no difference
2h-GTT? DBP« LDL~ BMIt
Alce— HDL«
TG
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Table 14. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 2
Outcomes

Study, Year DM Glucose BP, Lipids, Weight Other Intermediate
Quality N Followup Time, mo Incidence | (FBG/GTT/HbAlc) | mm Hg mg/dL (Ib, BMI) Outcomes

Healthy diet—only interventions
Watanabe, 2003°"  [173 [Short: NA - -
Fair Intermediate: 12 NR FBG— NR NR NR NR

1h-GTTe
2h-GTT}
Long: NA — — = = . =

Physical activity—only interventions
Enhanced Fitness (302 [Short: NA -

Trial, 2012% Intermediate: 12 o FBG— NR TCo Weight—  [NR
Fair Alce LDL«+ BMI«~
HDL<
TG~
Long: NA - - - - - -
Prepare Trial, 2009°°|98  [Short: 611 NR FBG?t SBP—~ [TCo Weight— |NR
Fair Alce DBP: NR |HDL«~
TG
Intermediate: 12 + 2499 — FBG—## SBP«*** |TC— Weight— |NR
Alco DBP: NR |HDL***
TG(_)***
Long: NA - - - - - -

¥ Percent conversion from IGT to nonIGT.

§ Based on CES-D.

|Psychological well-being using WHO-5.

1 SF-36, general health and physical function.

# Up to 48 months.

** Trial only reports participants still present at 1-year observation (n=482).
11 < at 12 months.

11 Mean followup of 4.1 years.

88 On BP-, lipid-, or glucose-lowering medications.

| | Results for IG1 and 1G2 unless otherwise noted.

17 Results for 12 and 24 months unless otherwise noted.

## tat 12 months.

**x 12-month outcome only.

111 Because of the adjustment of some reported data, values may be different than the unadjusted values reported in the meta-analysis.

Abbreviations: APHRODITE = Active Prevention in High-Risk Individuals of Diabetes Type 2 in and Around Eindhoven; BMI = body mass index;

BP = blood pressure; CES-D = Center for Epidemiologic Studies Depression Scale; DASS = Depression Anxiety & Stress Scale; DBP = diastolic blood pressure; DM = diabetes
mellitus; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; EDIPS = European Diabetes Prevention Study; E-LITE = Evaluation of Lifestyle Interventions to
Treat Elevated Cardiometabolic Risk in Primary Care; FBG = fasting blood glucose; FDPS = Finnish Diabetes Prevention Study; GTT = glucose tolerance test; HbAlc = glycated
hemoglobin; HDL = high-density lipoprotein; HLC = Healthy Living Course; HTN = hypertension; LDL = low-density lipoprotein; LLDP = Lawrence Latino Diabetes Prevention Project;
METS = metabolic syndrome; meds = medications; N = study population; NA = not available; NR = not reported; PREDIAS = Prevention of Diabetes Self-Management Program;
SBP = systolic blood pressure; SF = Short-form Health Survey; SLIM = Study on Lifestyle Intervention and IGT Maastricht; TC = total cholesterol; TG = triglycerides.
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Table 15. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 2 Outcomes

Study, Year Followup BP, Lipids, Glucose Weight
Quality N Time, Mo mm Hg mg/dL FBG/GTT/HbAlc) (Ib/BMI) Other Intermediate Outcomes
Healthy diet and physical activity interventions
Bo, 2007 375 | Short: NA - - - - -
Fair Intermediate: 12 | SBP? TCo FBG? Weight?t DM incidence (%)?1
DBP1 HDL? BMIt HTN incidence (%)«
TGt
Long: NA -- -- -- -- -
Cochrane, 2012™% 601 Short: NA - - - - -
Fair Intermediate: 12 | SBP«— TCe NR Weight« Composite CVD risk#«—
DBP«— BMl—
Long: NA -- -- -- -- --
Edelman, 2006 154 Short: 10 NR LDL— NR BMl— Good BP control (%)t
Fair Intermediate: -- -- -- -- -
NA
Long: NA - - - - -
EURO-ACTION, 2008™” | 2,384 | Short: NA - - - - -
Fair Intermediate: 12 | SBP«— TC? FBG— BMIt BP <140/90 (%)t
DBP«— LDL? HbA1c— DM incidence (%)<
Started meds (%)f1f
Long: NA - - - - -
GOAL, 2009™ 457 Short: NA - - - - -
Good Intermediate: 12 | SBP— TCo FBG~ Weight1§8§§ | Composite CVD risk*«
DBP«» LDL«
HDL—
Long: 36 NR NR NR Weight—8§8§ | --
Hardcastle, 2008™% 334 Short: 6 SBP— TCo NR Weight? NR
Fair DBP1 LDLe BMIt
HDL«—
TG
Intermediate: 18 | SBP— TC? NR BMIt NR
DBP1 LDL«
HDL—
TG
Long: NA -- -- -- -- --
HIPS, 2012™% 814 Short: NA - - - - -
Fair Intermediate: 12 | SBP— LDL« NR Weight« Composite CVD risk—
HDL«~ BMI«— Started meds (%)«
TGo
Long: NA - - - - -
Hoorn, 2013™* 622 Short: 6 NR NR NR NR Composite CVD risk *&
Fair Intermediate: 12 | NR NR NR NR Composite CVD risk *&
Long: NA -- -- -- -- -
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Table 15. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 2 Outcomes

Study, Year Followup BP, Lipids, Glucose Weight
Quality N Time, Mo mm Hg mg/dL FBG/GTT/HbAlc) (Ib/BMI) Other Intermediate Outcomes
IMPALA, 2009™*° 615 Short term: NA | -- - - - -
Fair Intermediate: 12 | SBP? Cholesterol | NR NR Composite CVD risk *t
DBP: NR | ratio «
Long: NA -- -- -- -- --
Inter99, 2008™’ 4,053 | Short: NA - - - - -
Fair Intermediate: NA | -- - - - --
Long: 60 NR NR FBG? BMI«— DM incidence (%)«
GTTo
Logan Healthy Living, 434 Short: 12 NR NR NR NR NR
2009 Intermediate: 18 | NR NR NR NR NR
Fair Long: NA - - - - -
Nilsson, 1992 63 Short: NA - - - - -
Fair Intermediate: 12 | SBP— TCe FBG— Weight— NR
DBP« LDLe 1h-GTTe
HDL«~ 2h-GTT?
TG
Long: NA -- -- -- -- -
PEGASE, 2008™%° 640 | Short: 6 SBP— TCo NR NR Composite CVD risk#—
Fair DBP: NR | LDL?t
HDL—
Intermediate: NA | -- -- -- -- -
Long: NA -- -- -- -- --
PHPP, 2007 99 Short: NA - - - - -
Fair Intermediate: 12 | SBP— TCe HbA1c— Weight— DM incidence (%)«
DBP« LDLe BMI—
HDL«+
TG
Long: NA -- -- -- --
RIS™ 508 | Short: NA - - - - -
Good (KQ1), Fair (KQ2) Intermediate: 12 | SBP— TCt FBG«~ Weightt NR
DBP? LDL? BMIT
HDL«+
TG
Long: 79 SBP—***| TCt FBG T Weight]II T | Started lipid meds (%): increase
DBP****| LDL1 BMIe 1
HDL(_)****
TGt
Rodriguez-CristobaI, 436 Short: NA -- -- -- -- -
2012'" Intermediate: 24 | SBP1 TCt NRtf BMIt NR
Fair DBP1 LDL~
HDL«~
TG
Long: NA - - - - -
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Table 15. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 2 Outcomes

Study, Year Followup BP, Lipids, Glucose Weight
Quality N Time, Mo mm Hg mg/dL FBG/GTT/HbAlc) (Ib/BMI) Other Intermediate Outcomes
SPRING, 2012™" 201 Short: NA - - - - -
Fair Intermediate: 12 | SBP— TCe FBG— BMI«— Composite CVD risk *«
DBP«— LDL« Started HTN meds (%): increase
HDL~ Started lipid meds (%): no change
TG
Long: NA -- -- -- -- --
WISEWOMAN California,| 1,093 | Short: NA - - - - --
2010 Intermediate: 12 | SBP1 TCo NR BMI— Composite CVD risk# 17
Fair DBP«— HDL«~ Dyslipidemia (%)<
Started lipid meds (%)###
Long: NA -- -- -- -- --
WISEWOMAN North 236 Short: 6 SBP— TC— NR Weight— NR
Carolina, 2008'*° DBP«> LDLe
Fair HDL—
Intermediate: 12 | SBP— TCe NR Weight« NR
DBP«— LDL~
HDL—
Long: NA -- -- -- -- --
Wister, 2007 315 Short: NA - - - - -
Good Intermediate: 12 | SBP? TCt FBG— BM « Composite CVD risk# 1
DBP: NR | HDL&
Long: NA -- -- -- -- --
Physical activity—only interventions
Green Prescription 878 Short: NA -- -- -- -- --
Programme (Walk to Intermediate: 12 | SBP{{«~ | TC— NR BMI«— Composite CVD risk##—
Heart, Health & Activity DBP{{«-
study), 2003'% Long: NA - - - - .
Fair
NERS, 2012™% 2,160 | Short: NA - - - - -
Fair Intermediate: 12 | NR NR NR NR NR
Long: NA -- -- -- -- --
PAC, 2011"** 120 Short: 6 NR TCo NRt1+ NRt1T NR
Fair LDL«
HDL«—
TG
Intermediate: NA | -- -- -- -- --
Long: NA - - - - -
PACE, 2005™" 771 Short: 6 NR NR NR NR NR
Fair Intermediate: 12 | NR NR NR Weight— NR
BMl—
Long: NA -- -- -- -- --
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Table 15. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 2 Outcomes

Study, Year Followup BP, Lipids, Glucose Weight
Quality N Time, Mo mm Hg mg/dL FBG/GTT/HbAlc) (Ib/BMI) Other Intermediate Outcomes
Kallings, 2009 101 Short: 6 SBP— TCt FBG— Weight? NR
DBP«— LDL— Alct BMIt
Good HDL<
TG

Intermediate: NA | -- -- -- -- -

Long: NA -- -- -- -- --
LIFE, 2010™° 186 Short: 6 SBP— TCo FBGo Weight— NR
Fair DBP«— LDL— BMI—

HDL«>
Intermediate: NA | -- -- -- - -
Long: NA - - - - -

* 10-year CVD risk based on SCORE.

T Poor-quality trials not abstracted.

1 Based on DASS-21 scale.

| Based on CES-D.

1 Visual analogue scale.

# 10-year CVD risk using FRS.

** SF-36.

11 Using GHQ-30.

11 Alc only reported for persons with DM.

8§ Based on SF-8, PCS and MCS both «.

[l | SF-36 used but PCS and MCS NR.

11 Only reported for subgroup ages 65 to 79 years.

## 4-year CVD risk using FRS.

*** Based on SF-12, PCS and MCS.

111 Only 13-week outcomes reported, assume 24-week outcomes were not significant.
1t More patients started angiotensin-converting enzyme inhibitors and statins in IG vs. CG, perhaps accounting for increase in persons meeting BP and lipid goals.
§8§ Subgroup analysis: 1 for men, < for women.

[+ at 36 months.

19 P=0.051.

### More persons in |G started lipid medications (p=NR).

*++% 36-month outcomes.

1111 Based on 5-year CVD risk; risk score that was used NR.

Abbreviations: BMI = body mass index; BP = blood pressure; CVD = cardiovascular disease; DBP = diastolic blood pressure; DM = diabetes mellitus; FBG = fasting blood glucose;
GOAL = Groningen Overweight and Lifestyle Study; GTT = glucose tolerance test; HbAlc = glycated hemoglobin; HDL = high-density lipoprotein; HIPS = Health Improvement and
Prevention Study; HTN = hypertension; IMPALA = Improving Patient Adherence to Lifestyle Advice; LDL = low-density lipoprotein; LIFE = Lifestyle Interventions and Independence for
Elder; meds = medications; N = study population; NA = not available; NERS = National Exercise Referral Scheme; NR = not reported; PAC = Physical Activity Counseling; PACE =
Physician-based Assessment and Counseling for Exercise; PEGASE = Pan European Grid Advanced Simulation and State Examination; PHPP = Physician-motivated Health
Promotion Program; RIS = Risk Factor Intervention Study; SBP = systolic blood pressure; SPRING = Self-monitoring and Prevention of Risk Factors; TC = total cholesterol; TG =
triglycerides.
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Table 16. Pooled Effect Sizes for Intermediate Health Outcomes in Persons With Dyslipidemia

Followup, Cholesterol Cholesterol and Mixed
months Effect Size (95%CIl) | K | I Effect Size (95%Cl) | K [ I°
Total cholesterol, mg/dL

<12 -4.18 (-8.53 10 0.18) 5 38 -4.52 (-7.92 to -1.13) 9 34
12-24 -3.31 (-5.98 to -0.64) 9 24 -5.11 (-7.77 to -2.45) 22 | 68
>24 NR - | - -19.31 (-25.36t0-13.25) |1 NA
Low-density lipoprotein cholesterol, mg/dL

<12 -1.33 (-5.06 to 2.40) 5 43 -2.14 (-4.94 to 0.66) 9 24
12-24 -3.93 (-7.23 to -0.62) 8 34 -3.74 (-6.39 to -1.09) 17 | 53
>24 NR - | - -15.44 (-21.50 to -9.39) 1 NA
High-density lipoprotein cholesterol, mg/dL

<12 -0.20 (-1.521t0 1.12) 2 0 0.13 (-0.98 to 1.24) 4 0
12-24 -0.29 (-1.62 to 1.04) 3 0 0.74 (-0.24 t0 1.72) 11 | 51
>24 NR - |- 0.77 (-0.74 to0 2.29) 1 NA
Triglycerides, mg/dL

<12 NR - | - -10.82 (-26.23 t0 4.64) 2 34
12-24 -17.86 (-33.10t0 -2.62) | 3 0 -13.35 (-20.34 to -6.35) 6 0.0
>24 NR - |- -19.47 (-31.61 to -7.33) 1 NA
Systolic blood pressure, mm Hg

<12 NR - | - 0.12 (-3.44 to 3.68) 3 60
12-24 -0.19 (-0.53 to -0.14) 3 73 -1.83 (-3.19 to -0.47) 17 | 57
>24 NR - |- -2.00 (-4.80 to 0.80) 1 NA
Diastolic blood pressure, mm Hg

<12 NR - | - -0.54 (-3.07 t0 1.99) 3 69
12-24 -0.32 (-0.55 to -0.08) 2 0 -1.35 (-2.08 to -0.62) 14 | 34
>24 NR - | - -1.00 (-2.29 t0 0.29) 1 NA
Fasting glucose, mg/dL

<12 NR - | - -1.72 (-4.26 t0 0.83) 2 0
12-24 -0.82 (-1.67 to 0.4) 3 96 -2.50 (-4.40 to -0.59) 10 | 76
>24 NR - | - -3.60 (-7.84 t0 0.63) 1 NA
Diabetes incidence, RR

<12 NR - | - NR - |-
12-24 NR - |- 0.26 (0.09 to 0.76) 2 0
>24 NR - | - 1.03 (0.67 to 1.59) 1 NA
Adiposity, Hedges g

<12 -0.20 (-0.38 to -0.02) 5 41 -0.20 (-0.32 to -0.08) 9 26
12-24 -0.38 (-0.78 to 0.03) 6 90 -0.22 (-0.35 to -0.10) 18 | 80
>24 NR - |- -0.23 (-0.52 to 0.06) 2 76

Abbreviations: Cl = confidence interval; NR = not reported; NA = not available; RR = relative risk.
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Table 17. Pooled Effect Sizes for Intermediate Health Outcomes in Persons With Hypertension

Hypertension Hypertension and Mixed
Followup, months | Effect Size (95%Cl) | K | I Effect Size (95%Cl) | K | I
Total cholesterol, mg/dL
<12 -6.15 (-15.03 t0 2.73) 1 NA -5.37 (-10.22 to -0.53) 5 25
12-24 -3.43 (-5.78 t0 -1.08) 4 0 -5.77 (-8.73 to -2.80) 17 71
>24 -3.86 (-11.50 to 3.78) 1 NA -11.77 (-26.90 to 3.36) 2 90
Low-density lipoprotein cholesterol, mg/dL
<12 NR - | - -4.22 (-8.82 10 0.38) 4 0
12-24 -5.29 (-7.53 to -3.05) 2 0 -4.20 (-7.07 to -1.33) 11 58
>24 NR - | - -15.44 (-21.50 to -9.39) 1 NA
High-density lipoprotein cholesterol, mg/dL
<12 NR - |- 0.92 (-1.12t0 2.97) 2 0
12-24 -0.24 (-4.41 t0 3.93) 2 55 1.00 (-0.02 to 2.01) 10 50
>24 -0.77 (-2.50 to 0.96) 1 NA 0.06 (-1.45t0 1.57) 2 42
Triglycerides, mg/dL
<12 NR - |- -10.82 (-26.29 t0 4.64) 2 34
12-24 -0.54 (-5.92 t0 4.83) 2 0 -5.62 (-12.08 to 0.84) 5 45
>24 NR - | - -19.47 (-31.61 to -7.33) 1 NA
Systolic blood pressure, mm Hg
<12 -4.47 (-7.91t0 -1.04) 5 80 -2.73 (-5.44 t0 -0.01) 8 79
12-24 -2.29 (-3.81 t0 -0.76) 6 20 -1.99 (-3.15 to -0.83) 20 50
>24 -2.00 (-4.97 t0 0.97) 1 NA -2.00 (-4.04 to 0.04) 2 0.0
Diastolic blood pressure, mm Hg
<12 -2.33 (-5.02 to -0.36) 3 62 -1.39 (-3.09 to 0.30) 6 64
12-24 -1.22 (-2.53 to 0.08) 4 38 -1.24 (-1.91 to -0.56) 16 36
>24 -1.00 (-3.22 t0 1.22) 1 NA -1.00 (-2.12t0 0.12) 2 0
Fasting glucose, mg/dL
<12 -1.80 (-15.29t011.68) | 1 NA -1.72 (-4.22 10 0.78) 3 0
12-24 -0.18 (-1.20 to 0.84) 1 NA -1.59 (-3.92 t0 0.74) 8 76
>24 0.0 (-2.72t0 2.72) 1 NA -1.42 (-4.87 to 2.03) 2 49
Diabetes incidence, RR
<12 NR - |- NR -- --
12-24 NR - |- 0.26 (0.09 to 0.76) 2 0
>24 NR - |- 1.03 (0.67 to 1.59) 1 NA
Adiposity, Hedges g
<12 -0.45 (-0.88 to -0.02) 5 87 -0.35 (-0.61 to -0.09) 9 81
12-24 -0.37 (-0.93 10 0.19) 4 93 -0.21 (-0.34 to -0.08) 16 81
>24 -0.08 (-0.3310 0.17) 1 NA -0.19 (-0.40 t0 0.02) 3 64

Abbreviations: Cl = confidence interval; NA = not available; NR = not reported; RR = relative risk.
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Table 18. Pooled Effect Sizes for Intermediate Health Outcomes in Persons With Impaired Fasting
Glucose or Impaired Glucose Tolerance

Impaired Fasting Glucose/Tolerance | Impaired Fasting Glucose/Tolerance and Mixed
Followup, months Effect Size (95%Cl) | K | I, % Effect Size (95%Cl) | K | I, %
Total cholesterol, mg/dL
<12 -5.01 (-17.45 to 7.42) 2 |50 -5.04 (-10.22 to 0.14) 6 31
12-24 -2.62 (-5.43t0 0.91) 8 0 -5.21 (-8.264 to -2.15) 21 68
>24 -2.05 (-14.46 to 10.36) 2 77 -7.93 (-20.31 to 4.46) 3 89
Low-density lipoprotein cholesterol, mg/dL
<12 -4.15 (-8.39 to 0.09) 3 0 -4.18 (-7.30 to -1.07) 7 0
12-24 0.04 (-3.45 to 3.54) 6 |0 -2.57 (-5.70 to 0.55) 15 |55
>24 4.63 (-4.68 to 13.94) 1 NA -5.73 (-25.40 to 13.94) 2 92
High-density lipoprotein cholesterol, mg/dL
<12 0.46 (-2.38 to 3.30) 3 56 0.88 (-0.78 to 2.53) 5 26
12-24 0.38 (-0.28 to 1.04) 6 16 0.90 (-0.14 t0 1.65) 14 |55
>24 0.22 (-0.93 to 1.38) 2 32 0.17 (-0.46 to 0.80) 3 20
Triglycerides, mg/dL
<12 -20.27 (-34.27 to -6.26) 3 0 -15.28 (-24.56 to -6.01) 5 0
12-24 -12.46 (-19.96 to 4.97) 6 0 -12.31 (-17.74 t0 -6.88) 9 0
>24 -8.85 (-20.76 to 3.06) 1 NA -14.09 (-24.50 to -3.68) 2 33
Systolic blood pressure, mm Hg
<12 -1.10 (-6.42 t0 4.22) 3 59 -0.23 (-2.85 t0 2.39) 6 51
12-24 -2.42 (-4.02 to -0.82) 8 35 -1.96 (-3.10 to -0.82) 22 54
>24 -2.10 (-4.68 t0 0.48) 2 26 -2.41 (-3.63 to -1.20) 3 0
Diastolic blood pressure, mm Hg
<12 -4.90 (-9.76 to -0.04) 1 NA -1.19 (-3.58 to0 1.19) 4 65
12-24 -1.50 (-2.64 to -0.35) 6 43 -1.33 (-2.01 to -0.65) 18 48
>24 -1.88 (-2.68 to -1.08) 2 |o -1.63 (-2.32 t0 -0.95) 3 0
Fasting glucose, mg/dL
<12 -1.69 (-3.82 to 0.45) 5 [59 -1.51 (-3.15 t0 0.13) 7 45
12-24 -2.05 (-3.86 to -0.24) 11 | 74 -2.04 (-3.58 to -0.50) 18 74
>24 -2.53 (-5.09 to 0.03) 2 |16 -2.63 (-4.54 t0 -0.71) 3 0
Diabetes incidence, RR
<12 1.70 (0.76 to 3.81) 1 NA 1.70 (0.76 to 3.81) 1 NA
12-24 0.65 (0.42 to 1.02) 6 34 0.58 (0.37 to 0.89) 8 32
>24 0.55 (0.46 to 0.67) 5 27 0.61 (0.46 to 0.79) 6 61
Adiposity, Hedges g
<12 -0.26 (-0.44 to 0.08) 6 54 -0.23 (-0.36 to -0.11) 10 40
12-24 -0.26 (-0.39t0 -0.13) 12 | 64 -0.21 (-0.29 to -0.13) 24 63
>24 -0.63 (-1.21 to -0.04 3 94 -0.46 (-0.84 to -0.09) 5 93

Abbreviations: Cl = confidence interval; NA = not available; RR = relative risk.
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Table 19. Pooled Effect Sizes for Intermediate Health Outcomes in Persons in All Risk Groups

All Risk Groups
Followup, months Effect Size (95%Cl) | K | I
Total cholesterol, mg/dL
<12 -4.58 (-7.44 10 -1.73) 12 | 23
12-24 -4.48 (-6.36 to -2.59) 34 | 56
>24 -7.03 (-16.46 to 2.40) 4 85
Low-density lipoprotein cholesterol, mg/dL
<12 -2.53 (-4.74 t0 -0.32) 12 | 10
12-24 -3.43 (-5.37 t0 -1.49) 25 | 47
>24 -5.73 (-25.40 to 13.94) 2 92
High-density lipoprotein cholesterol, mg/dL
<12 0.38 (-0.72t0 1.49) 7 17
12-24 0.69 (0.09 to 1.30) 19 | 46
>24 0.02 (-0.40 to 0.44) 4 8
Triglycerides, mg/dL
<12 -15.28 (-24.56t0 -6.01) | 5 0
12-24 -8.85 (-13.91 to -3.78) 14 | 32
>24 -14.09 (-24.50t0-3.68) | 2 33
Systolic blood pressure, mm Hg
<12 -2.36 (-4.78 t0 0.06) 11 | 77
12-24 -2.03 (-2.91 to -1.15) 31 | 48
>24 -2.35 (-3.48 t0 -1.23) 4 0
Diastolic blood pressure, mm Hg
<12 -1.67 (-3.30 to -0.04) 7 61
12-24 -1.38 (-1.92 to -0.84) 24 | 41
>24 -1.58 (-2.23 t0 -0.93) 4 0
Fasting glucose, mg/dL
<12 -1.44 (-2.97 to 0.09) 8 36
12-24 -2.08 (-3.29 to -0.88) 22 | 80
>24 -1.89 (-3.73 to -0.04) 4 22
Diabetes incidence, RR
<12 1.70 (0.76 to 3.81) 1 NA
12-24 0.58 (0.37 to 0.89) 8 32
>24 0.61 (0.46 t0 0.79) 6 61
Adiposity, Hedges g
<12 -0.30 (-0.42 t0 -0.17) 20 | 71
12-24 -0.26 (-0.35 to -0.16) 34 | 80
>24 -0.40 (-0.73 to -0.07) 6 92

Abbreviations: Cl = confidence interval; NA = not available; RR = relative risk.

Healthy Lifestyle Counseling for CVD Risk Factors 112 Kaiser Permanente Research Affiliates EPC



Table 20. Pooled Effect Sizes for Intermediate Health Outcomes by Intervention Type

Followup,| Healthy Diet + Physical Activity Healthy Diet Only Physical Activity Only
months Effect Size (95% CIl) | K | I, % | Effect Size (95% Cl) | K |I°, % | Effect Size (95% Cl) | K [I*, %
Total cholesterol, mg/dL

<12 -4.01 (-7.97 to -0.05) 410 -4.18 (-8.53 10 0.18) 5 |38 -8.53 (-21.39 t0 4.33) 3 51
12-24 -5.43 (-7.97 to -2.89) 22| 61 -3.75 (-6.50 to -1.01) 9 |24 0.25 (-3.80 t0 4.31) 3 20
>24 -7.03 (-16.46 to 2.40) 4 | 85 NR - | - NR - |-
Low-density lipoprotein cholesterol, mg/dL

<12 -2.53 (-5.43 10 0.38) 6 |0 -2.34 (-6.65 to 1.96) 4 | 44 -3.18 (-16.97t0 10.61) | 2 38
12-24 -3.69 (-5.98 to -1.40) 17| 43 -4.27 (-7.84 t0 -0.70) 7 |40 3.90 (-2.05 t0 9.85) 1 NA
>24 -5.73(-25.40t013.94) |2 | 92 NR - | - NR - |-
High-density lipoprotein cholesterol, mg/dL

<12 1.13 (-0.69 to 2.95) 3 |30 -0.20 (-1.521t0 1.12) 210 0.48 (-4.65t0 5.61) 2 50
12-24 0.98 (0.25t0 1.70) 14| 56 -0.85 (-2.64 to 0.94) 310 -0.17 (-1.66 to 1.32) 2 0
>24 0.02 (-0.40 to 0.44) 4 |8 NR - | - NR - |-
Triglycerides, mg/dL

<12 -13.99 (-28.40t00.42) |3 | 20 NR - | - -16.98 (-30.57 t0-3.38) | 2 0
12-24 -8.33 (-13.80 to -2.86) 10| 38 -17.86 (-33.10t0-2.62) | 3 | O 2.66 (-21.63 to 26.94) 1 NA
>24 -14.09 (-24.50t0-3.68) | 2 | 33 NR - | - NR i
Systolic blood pressure, mm Hg

<12 -2.20 (-4.39 to -0.02) 8 | 67 NR - |- -2.12 (-11.82 to 7.57) 3 90
12-24 -2.06 (-3.03 to -1.08) 27| 50 -3.34 (-7.48 t0 0.80) 2 | 67 -0.54 (-3.64 to 2.56) 2 23
>24 -2.35 (-3.48 t0 -1.23) 410 NR - | - NR - |-
Diastolic blood pressure, mm Hg

<12 -1.82 (-3.67 to 0.03) 5 | 69 NR - |- -1.10 (-5.58 to 3.38) 2 45
12-24 -1.30 (-1.93 to -0.68) 21| 48 -1.90 (-3.35 to -0.46) 210 -1.40 (-3.36 to 0.56) 1 NA
>24 -1.58 (-2.23 t0 -0.93) 410 NR - | - NR - |-
Fasting glucose, mg/dL

<12 -0.98 (-2.85 t0 0.89) 4 | 47 NR - | - -2.47 (-4.70 to -0.24) 4 0
12-24 -1.86 (-3.24 to -0.49) 18| 74 -3.65 (-4.35t0 -2.94) 210 -1.80 (-6.88 to 3.28) 2 62
>24 -1.89 (-3.73 to -0.04) 4 | 22 NR - | - NR - |-
Adiposity, Hedges g

<12 -0.36 (-0.56 to -0.16) 10| 84 -0.20 (-0.36 to -0.05) 6 | 29 -0.24 (-0.51 to 0.03) 4 0
12-24 -0.24 (-0.35to0 -0.14) 25| 77 -0.44 (-0.87 to -0.01) 6 | 88 -0.05 (-0.16 to 0.06) 3 0
>24 -0.40 (-0.73 to -0.07) 6 | 92 NR - | - NR - |-
Diabetes incidence, RR

<12 1.70 (0.76 to 3.81) 1 | NA NR - |- NR i
12-24 0.54 (0.34 to 0.88) 6 | 40 NR - | - 0.66 (0.11 to 4.11) 2 38
>24 0.61 (0.46 to 0.79) 6 | 61 NR - | - NR - |-

Abbreviations: Cl = confidence interval; NA = not available; NR = not reported; RR = relative risk.
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Table 21. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol:

Key Question 3 Outcomes

Study, Year Followup Time, Saturated | Cholesterol
Quality N months Fat Intake Fat Intake Intake Fiber Other Behavioral Outcomes
Healthy diet and physical activity interventions
CouPLES, 2013°" | 255 | Short: 11 g/d 1 g/d 1 Mg/d < g/d & Total energy (kcal/d) 1
Fair % Fat 1 %SF < Frequency of moderate PA/wk <
Duration of moderate-intensity PA/wk «
Intermediate: NA - -- -- -- --
Long: NA - -- -- -- --
PRO-FIT, 2012* | 340 | Short: NA - - - - -
Fair Intermediate: 12 NR g/d & NR NR Fruit intake (servings/d) «
Vegetable intake (g/d) «
Moderate-/vigorous-intensity PA (min/wk) <
Long: NA -- -- -- -- --
RHPP Trial, 1993% | 1,197 | Short: NA - - - - -
Fair Intermediate: NA - -- -- -- --
Long: 30 NR NR NR NR NR
Healthy diet—only interventions
Anderson, 1992 | 177 | Short: NA - - - - -
Fair Intermediate: 12 | % Fat 1 % SF 1 Mg/d < g/d 1 Total energy (kJ/d) &
% MUFA 1
% PUFA «
% Protein <
% Carbohydrates (no difference)
Exercise, total energy (kJ*kg/lb*d) 1
Long: NA -- -- -- -- --
Ammerman, 2003"*| 468 | Short: 6 NR NR NR NR NR
Keyserling, 1999 Intermediate: 12 NR NR NR NR DRA score 1
Fair Long: NA -- -- -- -- --
Bloemberg, 19917 | 80 Short: 6 % Fat 1 % SF 1 Mg/mJ 1 g/md 1 % Protein —
Fair % MUFA 1
% PUFA 1t
% Carbohydrates: increase
Intermediate: NA - -- -- -- --
Long: NA -- -- -- -- --
DEER, 1998" 189 | Short: NA - - - - -
Intermediate: 12* | % Fat 1 % SF 1 Mg/d 1 NR Total energy (kcal/d) 1
% Carbohydrates: increase
% MUFA 1
% PUFA «
Long: NA - -- -- -- --
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Table 21. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol:

Key Question 3 Outcomes

Study, Year Followup Time, Saturated | Cholesterol
Quality N months Fat Intake Fat Intake Intake Fiber Other Behavioral Outcomes
Delahanty, 20017 | 90 Short: 6 % Fat 1 % SF 1 Mg/dL 1 g/d & Total energy (kcal/d) —
Good % MUFA 1
% PUFA «
Total PA (min/week) «
Intermediate: 12 | % Fat & % SF Mg/dL g/d & Total energy (kcal/d) «
% MUFA <
% PUFA «
Total PA (min/week) <«
Long: NA - -- -- -- --
Hyman, 1998 123 | Short: 6 Fat intake scoret < NR NR NR NR
Fair Intermediate: NA -- -- -- -- --
Long: NA -- -- -- -- --
Johnston, 1995"" | 179 | Short: 6 NR NR NR NR NR
Fair Intermediate: NA - -- -- -- --
Long: NA -- -- -- -- --
Moy, 20017 235 | Short: NA - - - - -
Fair Intermediate: 24 | g/d 1 g/d 1 Mg/d 1 NR Total energy (kcal) 1
% Fat 1 % SF 1
Long: NA - -- -- -- --
Neil, 1995" 309 | Short: 6 NR NR NR NR NR
Fair Intermediate: NA -- -- -- -- --
Long: NA -- -- -- -- --
NFPMP, 2002" 143 | Short: 6 % Fat 1 % SF 1 Mg/d 1 NR Total energy (MJ/d) 1
Fair % MUFA 1
% Un-SF <
% no exercise, % <3 times/wk, % exercise
>3 times/wk «
Intermediate: 12 | % Fat 1 % SF 1 Mg/d 1 NR Total energy (MJ/d) 1
% MUFA 1
% Un-SF <
% no exercise, % <3 times/wk, % exercise
>3 times/wk <
Long: NA - -- -- -- --
ODES, 1995 98 Short: NA - - - - -
Fair Intermediate: 12 | % Fat 1 % SF 1 Mg/d 1% NR Total energy (kJ/d) 1
g/d 1% g/d 1% Protein (g/d)1 £
Carbohydrates (g/d): increaset
Sugar (g/d) 1 £
MUFA (g/d) 1
PUFA (g/d) 1%
Long: NA -- -- -- -- --
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Table 21. Behavioral Counseling Trials in Persons With Dyslipidemia or Elevated Cholesterol:

Key Question 3 Outcomes

Study, Year Followup Time, Saturated | Cholesterol
Quality N months Fat Intake Fat Intake Intake Fiber Other Behavioral Outcomes
Southeast 372 Short: 7 NR NR NR NR NR
Cholesterol Project, Intermediate: 12 | NR NR NR NR DRA score 1
1997% Long: NA __ B B B B
Fair
Stevens, 2003% 616 | Short: NA - - - - -
Fair Intermediate: 12 | % Fat 1 % SF 1 NR NR Number of fruit/vegetable servings 1

Kristal fat score 1 % MUFA 1

% PUFA 1
Long: NA - - - - -

Tomson, 1995™ 92 Short: NA - - - - -
Tomson, 1994 Intermediate: 12| NR NR NR NR NR
Fair Long: NA -- -- -- -- --

* Qutcomes reported by sex; no differences between sexes.

T 9-item research scale.
T Men-only subgroup analysis.

Abbreviations: CouPLES = Couples Partnering for Lipid Enhancing Strategies; DEER = Diet and Exercise for Elevated Risk; DRA = Developmental Reading Assessment; MUFA =
monounsaturated fatty acid; N = study population; NA = not available; NFPMP = Nijmegen Family Practices Monitoring Program; NR = not reported; PA = physical activity; PUFA =

polyunsaturated fatty acid; SF = saturated fat; Un-SF = unsaturated fat.
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Table 22. Behavioral Counseling Trials in Persons With Hypertension: Key Question 3 Outcomes

Study, Year Followup Time, Urinary Sodium
Quality N months or Sodium Intake PA Outcomes Other Behavioral Outcomes
Healthy diet and physical activity interventions
ADAPT, 2006™° 241 [ Short: NA - - -
Fair Intermediate: 12 g/d 1 At least moderate-intensity | Total energy (MJ) <
exercise (mean hr/wk) < % Fat 1
% SF 1
% PUFA —
% MUFA 1t
Cholesterol (mg/d) <
Fiber (g/d) 1
% Protein 1
% Carbohydrates: increase
Servings per day of low-fat dairy «
Servings per day of fish «
Servings per day of meat «—
Servings per day of fruits/vegetables «—
Long: 36 g/d — At least moderate-intensity | Total energy (MJ) <
exercise (mean hr/wk) 1 % Fat —
% SF 1
% PUFA —
% MUFA <
Cholesterol (mg/d) «
Fiber (g/d) <«
% Protein —
% Carbohydrates: no difference
Servings per day of fish 1
Servings per day of fruits <
Servings per day of vegetables 1
Applegate, 1992 | 56 Short: 6 NR NR NR
Fair Intermediate: NA -- -- --
Long: NA - - -
Arroll, 1995™° 208 | Short: 6 Salt frequency score 1 | Total PA (kJ/kg/d) 1 NR
Fair 24-hr urinary sodium 1 | Moderate PA (kJ/kg/d) 1
(Also arms in HD- & Intermediate: NA -- -- --
PA-only sections) Long: NA - - -
Bosworth, 2009®* | 477 | Short: NA - - -
Fair Intermediate: 12 NR NR NR
Long: 24 NR NR NR
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Table 22. Behavioral Counseling Trials in Persons With Hypertension: Key Question 3 Outcomes

Fair

Study, Year Followup Time, Urinary Sodium
Quality N months or Sodium Intake PA Outcomes Other Behavioral Outcomes
HIP, 2009™° 574 | Short: 6* 24-hr urinary sodium: | Moderate to vigorous PA Total energy (kcal): MD —, Pt 1
Fair MD <, Pt < (min/wk): MD <, Pt < % Fat 1
% SF 1
Cholesterol (mg/d): MD «, Pt 1
Servings of fruits/vegetables 1
Fiber (g/d): MD «, Pt 1
% Protein: MD <, Pt 1
% Carbohydrates: increase
Servings of dairy: MD <, Pt 1
Intermediate: 18* 24-hr urinary sodium: Moderate to vigorous PA Total energy (kcal) <
MD 1, Pt < (min/wk): MD <, Pt < % Fat 1
% SF: MD <, Pt 1
Cholesterol (mg/d) «
Servings of fruits/vegetables: MD <, Pt 1
Fiber (g/d) «
% Protein «
% Carbohydrates: increase
Servings of dairy <
Long: NA -- -- --
HTTP, 1993™* 200 | Short: NA - - -
Fair Intermediate: 18 NR NR NR
Long: NA - - -
Hyman, 2007>° 281 Short: 6 24-hr urinary sodium < | Pedometer steps per day < | % current smoker (urine cotinine) <
Fair Intermediate: 18 24-hr urinary sodium < | Pedometer steps per day < | % current smoker (urine cotinine) <
Long: NA -- -- --
LIHEF, 2002"" 715 | Short: NA - - -

Intermediate: 12 +
241

Mg/dL 1

% Participating in moderate
PA at least 3 times/wk for
30 min 1

Total energy (kcal) <
% Fat 1

% SF 1

% MUFA 1

% PUFA «—
Cholesterol (mg) 1
Fiber (g) 11

Long: NA
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Table 22. Behavioral Counseling Trials in Persons With Hypertension: Key Question 3 Outcomes

Fair

(Also arms in
HD+PA & PA-only
sections)

24-hr urinary sodium 1

Study, Year Followup Time, Urinary Sodium
Quality N months or Sodium Intake PA Outcomes Other Behavioral Outcomes
Migneault, 2012 | 337 | Short: 8 NR Moderate or greater PA Composite diet score§ 1
Fair (min/wk) <
>150 min/wk of moderate or
greater PA (%) <«
Total energy expenditure
(kcal/d) 1
Intermediate: 12 NR Moderate or greater PA Composite diet score§ <
(min/wk) <
>150 min/wk of moderate or
greater PA (%) <
Total energy expenditure
(kcal/d) &
Long: NA -- -- --
PREMIER, 2003™® | 304 | Short: 6 24-hr urinary sodium < | Fitness (heart rate at stage 2| % SF <
Good or last available heart rate at| % Low-fat dairy || <
stage 1) & Servings of fruits/vegetables 1
Servings of dairy «
Intermediate: 18 NR NR NR
Long: NA -- -- --
Rodriguez, 2012 | 533 | Short: 6 NR PA hriwk < NR
Fair (poor for diet) Intermediate: 12 NR PA hr/wk < NR
Long: NA - - -
TONE, 1998 975 | Short: 9 24-hr urinary sodium 1 | NR NR
Good Intermediate: 18 24-hr urinary sodium 1 | NR NR
(Also arm in HD-only Long: 36 24-hr urinary sodium 1 | NR NR
section)
Vitalum™ 1,629 | Short: 6 NR PA hriwk: Servings per day of fruits, vegetables:
Fair IG1 1 IG1 1,1
1G2 1G2 1,1
1IG3 1 IG3 1, NR
Intermediate: 18 NR PA hr/wk: Servings per day of fruits, vegetables:
IG1 IG11,1
IG2 1G2 1,1
IG3 1 IG3 1, &
Long: NA -- -- --
Healthy diet—only interventions
Arroll, 1995™° 208 | Short: 6 Salt frequency score 1 | Total PA (kJ/kg/d) NR

Intermediate: NA

Moderate PA (kJ/kg/d) «

Long: NA
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Table 22. Behavioral Counseling Trials in Persons With Hypertension: Key Question 3 Outcomes

Study, Year Followup Time, Urinary Sodium
Quality N months or Sodium Intake PA Outcomes Other Behavioral Outcomes
Beckman, 1995 | 64 Short: 6 24-hr urinary sodium 1 | NR NR
Fair Intermediate: 12 24-hr urinary sodium 1t | NR NR
Long: NA -- -- --
TONE, 1998 975 | Short: 9 24-hr urinary sodium 7 | NR NR
Good Intermediate: 18 24-hr urinary sodium t | NR NR
(Also arm in HD+PA Long: 30 24-hr urinary sodium 1 | NR NR
section)
Physical activity—only interventions
Arroll, 1995™° 208 | Short: 6 Salt frequency score < | Total PA (kd/kg/d) 1 NR
Fair 24-hr urinary sodium < | Moderate PA (kJ/kg/d) 1
(Also arms in Intermediate: NA -- -- --
HD+PA & HD-only Long: NA -- - -
sections)
Moreau, 2001™* 24 Short: 6 NR Pedometer steps per day 1 | Total energy (kcal) &
Fair Intermediate: NA - - -
Long: NA -- -- --

* Results are for both physicians and patients unless otherwise noted.
T Only reported at 3 to 24 weeks (composite), did not collect data on control group.

F Outcomes for 12 and 24 months unless otherwise noted.

§ Based on fat, saturated fat, fiber, fruit/'vegetable, and salt intake.

|| METs group only.

1 Significant at 24 months, not significant at 12 months.

Abbreviations: ADAPT = Activity Diet and Blood Pressure Trial; HD = healthy diet; HIP = Hypertension Improvement Project; HTTP = Hypertension Teaching and Treatment
Programme; IG = intervention group; LIHEF = Lifestyle Intervention against Hypertension in Eastern Finland; MD = physician; MUFA = monounsaturated fatty acid; N = study
population; NA = not available; NR = not reported; PA = physical activity; pt = patient; PUFA = polyunsaturated fatty acid; SF = saturated fat; TONE = Trial of Non-Pharmacological
Interventions in the Elderly.
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Table 23. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 3

Outcomes
Study, Year Followup Time, Fat | Saturated | Cholesterol PA Other Behavioral
Quality N months Intake | Fat Intake Intake Outcomes Outcomes
Healthy diet and physical activity interventions
APHRODITE, 2011%° | 925 | Short term: 6 P 1 NR Total PA (min/wk) 1 Total energy intake (kcal/d) —
Average- to high-intensity activity | Fiber intake (g/MJ) 1
Fair (min/wk) <
Intermediate: 18 | <« 1 NR Total PA (min/wk) t Total energy intake (kcal/d) —
Average to high intensity activity | Fiber intake (g/MJ) 1
(min/wk) &
Long term: NA -- -- -- -- --
DPP, 2002% 2,161| Short term: NA - - - - -
Good Intermediate: 12 | 1 1 NR PA (MET-hr/wk) 1 Total energy 1
+ 24 months§ % PUFA 1
% Carbohydrates: increase
Fiber (g/d) t
Fruits (servings/d) 1
Vegetables (servings/d) <
Fish (servings/d) <
Red meat (servings/d) 1
Dairy (servings/d) 1
Sweets (servings/d) 1
Long term: 36 NR NR NR PA (MET-hr/wk) 1 NR
EDIPS, 2001 78 | Shortterm: 6 1 — NR Vigorous activity >3 times/wk 1 Total energy (kcal/d) «
Fair Vigorous activity 21 times/wk 1 MUFA (g/d) 1
PUFA (g/d) 1
Sucrose (g/d) <
Fiber (g/d) «
Intermediate: 24 | 1 NR NR Regular activity 21 times/wk 1 Fiber (g/d) <
Vigorous activity =1 times/wk 1
Long term: NA -- -- -- -- --
EDIPS-Newcastle, 102 | Short term: NA -- -- -- -- --
2009% Intermediate: 12 | < NR NR Physical activity scoret <« % Carbohydrates: no difference
Fair % Fiber &
Long term: 36% > NR NR Physical activity scoret « % Carbohydrates: no difference
% Fiber «
E-LITE, 2013% 162 | Short: 6 NR NR NR NR NR
Good Intermediate: 15 | NR NR NR NR NR
Long: NA -- -- -- -- --
FDPS, 2001™ 522 | Short term: 12 1 1 1 Increased PA 1 Increased consumption of vegetables 1
Good Meeting goal of PA >4 hr/wk 1 Decreased consumption of sugar 1
Total PA (min/wk) < Decreased consumption of saltt
Moderate to vigorous PA (min/wk) | Total energy intake 1
1 % Carbohydrates: increase
% MUFA 1
% PUFA «
Fiber (g) «
Fiber (9/1,000 kcal) 1
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Table 23. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 3

Outcomes
Study, Year Followup Time, Fat | Saturated | Cholesterol PA Other Behavioral
Quality N months Intake | Fat Intake Intake Outcomes Outcomes
Intermediate: 24 NR NR NR NR NR
Long term: 36 1 1 VRN Total PA (min/wk) < Total energy intake 1
Moderate to vigorous PA (min/wk) | % Carbohydrates: increase
1 % MUFA 1
% PUFA «
Fiber (g) «
Fiber (9/1,000 kcal) 1
HLC, 2011% 307 | Short: 6 NR NR NR Total PA (min/wk) & Composite diet measure* 1
Fair Intermediate: NA | -- -- -- -- --
Long: NA -- -- -- -- --
Kosaka, 2005™ NR [ Short term: 12 NR NR NR NR NR
Fair Intermediate: 24 NR NR NR NR NR
Long term: 48 NR NR NR NR NR
Live Well, Be Well, 238 | Short: 6 g/d 1 NR NR Total PA (hr/wk) <« Total energy (kcal/d) —
2012% Total PA (MET-hr/wk) < Fiber (g/d) <
Good Walking (hr/wk) < Daily frequency of fruit and vegetables 1
Intermediate: 12 | g/d & | NR NR Total PA (hr/wk) < Total energy (kcal/d) —
Total PA (MET-hr/wk) < Fiber (g/d) <«
Walking (hriwk) < Daily frequency of fruit and vegetables 1
Long: NA -- -- -- -- --
LLDP™ 312 | Short: NA - - - - -
Good Intermediate: 12 | % 1 % NR Leisure time PA (min/wk) « Total energy (kcal/d) «
% Carbohydrates: no difference
% Protein «
Fiber (g/d) «
Long: NA -- -- -- -- --
Melbourne DPS, 92 | Short: NA -- -- -- -- --
2012%° Intermediate: 12 | % < % 1 NR % meeting goal of moderate PA Fiber (g/d) 1
Fair for 30 min/d —
Long: NA -- -- -- -- --
PREDIAS, 2009” 182 [ Short term: NA - - - - -
Fair Intermediate: 12 NR NR NR PA (min/wk) 1 NR
Long term: NA -- -- -- -- --
SLIM™ 147 | Short term: NA - - - - -
Fair Intermediate: 12 +| 1 1 NR VO max (I/min) 1 Total energy <1
24 % CHO: Increase
% MUFA?"
% PUFA
% Protein—
Fiber o'
Long term: 36-72 | 1 1 NR PA d/wk — Fiber 1
Healthy diet—only interventions
Watanabe, 2003 173 | Short term: NA - - - - -
Fair Intermediate: 12 NR NR NR NR Total energy 1**
Long term: NA -- -- -- -- --
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Table 23. Behavioral Counseling Trials in Persons With Impaired Fasting Glucose or Impaired Glucose Tolerance: Key Question 3
Outcomes

Study, Year Followup Time, Fat | Saturated | Cholesterol PA Other Behavioral
Quality N months Intake | Fat Intake Intake Outcomes Outcomes
Physical activity—only interventions

Enhanced Fitness 302 | Short term: NA -- -- -- -- --

Trial, 2012% Intermediate: 12 | NR NR NR Endurance (min/wk) 1 NR

Fair Strength (min/wk) <

% Meeting goal of 150 min/wk 1
Cardiorespiratory fithess <1t

Long term: NA -- -- -

Prepare Trial, 2009 | 98 | Short term: 6%+ NR NR NR Steps per day 18§ NR
Fair Self-reported walking (MET-
min/wk) 18§

Moderate to vigorous PA (MET-
min/wk) 1§§

Intermediate: 12 NR NR NR Steps per day 188§ NR
Self-reported walking (MET-
min/wk) 1

Moderate to vigorous PA (MET-
min/wk) 18§

Long term: NA -- -- -- -

* Based on 16-item Food Choices Questionnaire.

T Score based on METSs per activity using 3-day PA diaries.
¥ Mean followup.

§ Dietary behavioral outcomes only at 12 months, PA behavioral outcomes at 12 and 24 months.
[|[For 12 and 24 months unless otherwise noted.

9 1 at 12 months.

# Only reported for 12 months.

** Qverintake/underintake fraction.

11 Measured by 6 minute walk test.

$1 For IG1 and IG2 unless otherwise noted.

§§ < for IG1.

Abbreviations: APHRODITE = Active Prevention in High-Risk Individuals of Diabetes Type 2 in and Around Eindhoven; DPP = Diabetes Prevention Program; DPS = Diabetes
Prevention Study; EDIPS = European Diabetes Prevention Study; E-LITE = Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary Care;

FDPS = Finnish Diabetes Prevention Study; HLC = Healthy Living Course; LLDP = Lawrence Latino Diabetes Prevention Project; MET = metabolic equivalent; MUFA =
monounsaturated fatty acid; N = study population; NA = not available; NR = not reported; PA = physical activity; PREDIAS = Prevention of Diabetes Self-Management Program;
PUFA = polyunsaturated fatty acid; SLIM = Study on Lifestyle Intervention and IGT Maastricht.
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Table 24. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 3 Outcomes

Healthy Diet Physical Activity
Study, Year Quality N Time, months Behavioral Outcomes Qutcomes
Healthy diet and physical activity interventions
Bo, 2007™*° Fair 375 Short: NA - -
Intermediate: 12 | Total energy (kcal/d) < Metabolic equivalent of activity (hr/wk) 1
% Fat 1
% SF 1t
% PUFA 1
% Carbohydrates: increase
% Protein «—
% Fiber 1
Long: NA -- --
Cochrane, Fair 601 Short: NA -- --
2012 Intermediate: 12 | Primary Prevention Toolkit Diet Score < Primary Prevention Toolkit PA Score <
Long: NA -- --
Edelman, Fair 154 Short: 10 NR Total PA (d/wk) 1
2006'%° Intermediate: NA | - -
Long: NA -- --
EUROACTION, Fair 2,384 Short: NA -- --
2008'%° Intermediate: 12 | % Eating oily fish (=3 times/wk) « % Participating in PA (=30 min 24 times/wk)
% Eating fish (=20 g/d) « 1
% Eating fruits/vegetables (=400 g/d) 1 % with PA change 1
Long: NA -- --
GOAL, 2009""| Good 457 Short: NA - -
Intermediate: 12 | Total energy (kcal) «» Total PA (min/wk) <
% Fat — Moderate- to heavy-intensity PA (min/wk) <
% SF &
% Protein «
Cholesterol (mg) <«
Vegetables (g) <«
Fruits (g) «
Long: 36 Total energy (kcal) « Total PA (min/wk) <
% Fat — Moderate- to heavy-intensity PA (min/wk) <
% SF «— % Meeting recommended 150 min/wk PA «—
% Protein « % Meeting recommended 60 min/wk
Cholesterol (mg) < vigorous PA «
Vegetables (g) <«
Fruits (g) «
Hardcastle, Fair 334 Short: 6 % Fat 1 PA MET-min/wk 1
20088 Fruits/vegetables per day < Vigorous PA MET-min/wk <
Moderate PA MET-min/wk <
Walking MET-min/wk 1
Intermediate: 18 | % Fat 1 PA MET-min/wk <
Fruits/vegetables per day « Moderate PA MET-min/wk <
Walking MET-min/wk 1
Long: NA - -
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Table 24. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 3 Outcomes

Followup Healthy Diet Physical Activity
Study, Year Quality N Time, months Behavioral Outcomes Qutcomes
HIPS, 2012™ | Fair 814 Short: 6 Portions fruits/vegetables per day 1 PA Scorett 1
Intermediate: 12 | Portions fruits/vegetables per day <« PA Scorett 1
Long: NA -- --
Hoorn, 2013"*| Fair 622 Short: 6 Fruits (pieces/d) — Vigorous PA MET-min/wk <
Met recommended fruit intake (2 pieces/d) 1 Moderate PA MET-min/wk <>
Vegetables (g/d) « % Meeting recommended PA levels (150
Met recommended vegetable intake (200 g/d) 1 | min/wk moderate PA) 1
Intermediate: 12 | Fruit (pieces/d) « Vigorous PA MET-min/wk <
Met recommended fruit intake (2 pieces/d) 1 Moderate PA MET-min/wk <
Vegetables (g/d) « % Meeting recommended PA levels (150
Met recommended vegetable intake (200 g/d) 1 | min/wk moderate PA) 1
Long: NA -- --
IMPALA, Fair 615 Short: NA -- --
2009 Intermediate: 12 | Fat score 1 Total PA (min/wk) <
Met recommended fat intake < Met recommended PA levels —
Fruit (pieces/wk) <
Met recommended fruit intake (200 g/d) <«
Vegetables (Tbsp/d) <
Met recommended vegetable intake (200 g/d) 1
Long: NA -- --
Inter99, Fair 4,053 Short: NA -- --
2008’ Intermediate: 12*4 % SF: men 1, women « Total PA (min/wk): men 1tt, women —1t
Total energy (kJ/d) <
Un-SF fat ratio 1
Fish intake (g/d) <
Fruit intake (women) |
Long: 60* % SF < Total PA at 36 months (min/wk) <
Un-SF fat ratio 1
Fish intake (g/d) 1
Fruit intake (women) <
Logan HealthP/ Fair 434 Short: 12 % Fat 1 Total PA (min/wk) <>
Living, 2009'™ % SF 1 Moderate to vigorous PA sessions/wk <

Fiber (g/d) 1
Fruit/vegetable intake (servings/d) 1

% Meeting PA guidelines (2150 min, 25
sessions/wk) &1t

Intermediate: 18

% Fat 1

% SF 1

Fiber (g/d) t

Fruit/vegetable intake (servings/d) 1

Total PA (min/wk) <
Moderate to vigorous PA sessions/wk «»

Long: NA
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Table 24. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 3 Outcomes

Followup Healthy Diet Physical Activity
Study, Year Quality Time, months Behavioral Outcomes Qutcomes
Nilsson, Fair 63 Short: NA -- --
1992'*° Intermediate: 12 | Total energy (kcal) 1 Change in PAT 111
Protein (g) <
Carbohydrates (g) (no difference)
Fat (9) 1
Fiber (g) 1
SF (9) 1
MUFA (g) 1
PUFA (g) <
Cholesterol (mg) 1
Change in dietary habitst 1
Long: NA -- --
PEGASE, Fair 640 Short: 6 NR§ NR§
2008'%° Intermediate: NA | -- --
Long: NA -- --
PHPP, 2007**"| Fair- 99 Short: NA - -
Intermediate: 12 | Total energy (kcal/d) < Steps/d 1
Meals/d with vegetable 1
Long: NA -- --
RIS, 1994™ | Good KQ1/| 508 Short: NA - -
Fair KQ2 Intermediate: 12 | NR NR
Long: 79 NR NR
Rodriguez- Fair 436 Short: NA -- --
Cristobal, Intermediate: 24 | NR NR
20127 Long: NA - -
SPRING, Fair 201 Short: NA -- --
2012'° Intermediate: 12 | NR % Physically inactive <
Long: NA -- --
WISEWOMAN | Fair 1093 Short: NA -- --
California, Intermediate: 12 | NR Level of exercise, moderate or vigorous 11t
2010 Long: NA -- --
WISEWOMAN | Fair 236 Short: 6 Composite Diet Score || 1 Moderate PA (min/d) <
NC, 2008*° PA assessment, moderate 1
PA assessment, vigorous 1
PA assessment, all activity 1
Intermediate: 12 | Composite Diet Score ||t Moderate PA min/d «
PA assessment, moderate 1
PA assessment, vigorous «»
PA assessment, all activity <
Long: NA -- --
Wister, 2007**| Good 315 Short: NA - -
Intermediate: 12 | Composite diet scoref 1 Composite PA scoref <
Long: NA -- --
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Table 24. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 3 Outcomes

Followup Healthy Diet Physical Activity
Study, Year Quality N Time, months Behavioral Outcomes Qutcomes
Physical activity—only interventions
Green Fair 878 Short: NA -- --
Prescription Intermediate: 12 | NR Total energy expenditure (kcal/kg/wk) 1
Programme Leisure PA expenditure (kcal/kg/wk) 1
(Walk to Heart, Moderate or vigorous exercise (min/wk) 1
Health & % Meeting recommended PA levels (2.5
Activitgl study), hr/wk moderate or vigorous PA) 1
2003 Long: NA - -
NERS, 2012™%| Fair, poor | 2,160 Short: NA - -
for QOL Intermediate: 12 | NR Total PA (min/wk)# 1
Long: NA -- --
PAC, 2011"* | Fair 120 Short: 6 NR Leisure-time activity score 1
Total leisure activity <«
Total activity counts/min <
Moderate or vigorous activity (min/d) <
VO, peak (LO2min-1) <«
Intermediate: NA | -- --
Long: NA - -
PACE, 2005™"| Fair 771 Short: 6 NR NRtt
Intermediate: 12 | NR Total PA (min/wk) <
Leisure PA (min/wk) <
Met ACSM/CDC guidelines <
Long: NA -- --
Kallings, Good 101 Short: 6 NR Total PA (steps/d) «
2009 Increase of 23,000 steps/d <
Moderate-intensity PA =30 min 5 times/wk 1t
Vigorous-intensity PA =20 min 3 times/wk 1
Muscle strengthening =2 times/wk on
moderate-high intensity <
Sessions/wk of at least moderate PA 1
Min/wk of at least moderate PA 1
Intermediate: NA | -- --
Long: NA -- --
LIFE, 2010™° | Fair 186 Short: 11 NR VO2max (mL/kg/min) —
Objective measure of muscle fitness «»
Objective measure of muscle strength <
Objective measure of muscle endurance 1
Intermediate: NA | -- --
Long: NA -- --

* Based on 16-item Food Choices Questionnaire.
¥ Visual Analogue Scale.

§ Not abstracted because of poor quality.

| Based on Dietary Risk Assessment.

1 Based on meeting ACSM guidelines.

# Text states “borderline statistical significance”; p=NR.
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Table 24. Behavioral Counseling Trials in Persons With Mixed Cardiovascular Risk Factors: Key Question 3 Outcomes

** Qutcomes for men and women unless otherwise noted.
11 Only raw data reported; p=NR.
11 Based on self-reported questionnaire; combined assessment of duration of vigorous and moderate PA.

Abbreviations: ACSM = American College of Sports Medicine; CDC = Centers for Disease Control and Prevention; GOAL = Groningen Overweight and Lifestyle Study; HD = healthy
diet; HIPS = Health Improvement and Prevention Study; IMPALA = Improving Patient Adherence to Lifestyle Advice; LIFE = Lifestyle Interventions and Independence for Elder;
MUFA = monounsaturated fatty acid; N = study population; NA = not available; NERS = National Exercise Referral Scheme; NR = not reported; PA = physical activity; PAC = Physical
Activity Counseling; PACE = Physician-based Assessment and Counseling for Exercise; PEGASE = Pan European Grid Advanced Simulation and State Examination; PHPP =
Physician-motivated Health Promotion Program; PUFA = polyunsaturated fatty acid; QOL = quality of life; RIS = Risk Factor Intervention Study; SF = saturated fat; SPRING = Self-
monitoring and Prevention of Risk Factors; Un-SF = unsaturated fat; VO, = oxygen consumption.
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Table 25. Overall Summary of Evidence by Key Question

Trials (k),
Participants (n)

Overall quality

Consistency

Applicability

Summary of findings

Key Question 1.

Health outcomes

k=16
n=7,053

Fair: sparse reporting
of health outcomes or
use of clinically
important self-reported
health outcomes (i.e.,
QOL); generally low
CVD event rates;
variation in QOL
instruments used

Generally
consistent
findings of no
benefit on
reduction of
CVD events,
mixed findings
for benefit on
QOL

Persons with any
number of CVD risk
factors, no major
limitations in
populations studied;
mainly high-intensity
combined lifestyle
counseling
interventions

Generally no reduction in CVD events (including mortality) at 6 to 79
months and at 10 years (k=4); no reduction in depression symptoms at
6 to 12 months (k=4); mixed findings on self-reported measures of QOL
at 6 to 12 months (k=7). One earlier trial found a reduction in CVD
events at 6.6 years (RR, 0.71 [95% ClI, 0.51 to 0.99]) using a high-
intensity intervention including a protocol to initiate medication in
Swedish men at high risk for CVD (including 29% smokers, 22% with
diabetes).

Key Question 2.

Intermediate outcomes

k=71
n=32,734

Fair to good: high
statistical
heterogeneity for
fasting glucose and
weight outcomes;
sparse reporting of
outcomes beyond 24
months; limited number
of trials with significant
clinical heterogeneity
among physical

Consistent
findings of
benefit across
intermediate
health
outcomes; trials
not included in
meta-analyses
generally
consistent with
trials that could

Persons with any
number of CVD risk
factors, no major
limitations in
populations studied.
Medium- to high-
intensity combined
lifestyle counseling;
diet-only counseling
mostly in persons
with dyslipidemia not

Across all trials reporting each specific outcome, at 12 to 24 months,
overall reduction in:

Total cholesterol (k=34) by 4.48 mg/dL (95% CI, 6.36 to 2.59)
LDL cholesterol (k=25) by 3.43 mg/dL (95% ClI, 5.37 to 1.49)
SBP (k=31) by 2.03 mm Hg (95% ClI, 2.91 to 1.15)

DBP (k=24) by 1.38 mm Hg (95% Cl, 1.92 to 0.84)

Fasting glucose (k=22) by 2.08 mg/dL (95% CI, 3.29 to 0.88)
Diabetes incidence (k=8) by RR of 0.58 (95% CI, 0.37 to 0.89)
Weight outcomes (k=34) by SMD of 0.26 (95% Cl, 0.35 to 0.16)
Overall evidence for longer-term (>24 months) findings are limited,
except for reduction in diabetes incidence in persons with impaired

actmty—_only_ be included yet tgkln_g fasting glucose or glucose tolerance (k=5) (RR, 0.55 [95% ClI, 0.45 to
counseling trials medications 0.67]). No consistent finding of benefit on intermediate health outcomes
for physical activity—only counseling interventions.
Key Question 3. Behavioral outcomes
k=61 Fair: heterogeneity in | Generally Persons with any Generally findings of improvement, or lack of improvement, in
n=31,751 dietary and physical consistent with | number of CVD risk | behavioral outcomes consistent with findings on intermediate health

activity outcome

intermediate

factors, no major

outcomes. Overall improved dietary intake and physical activity

measures, mainly use | outcome limitations in outcomes in trials of persons taking lipid- or blood pressure-lowering
of self-reported findings populations studied. | medications, which did not demonstrate a benefit on intermediate health
outcomes Medium- to high- outcomes (k=6). Trials only reporting behavioral outcomes (no
intensity combined | intermediate outcomes) found small but statistically significant
lifestyle counseling | improvements in diet (fat, saturated fat, fiber, fruits/vegetables) and total
and diet-only physical activity (~35-50 minutes more per week) at 12 to 18 months
counseling (k=3).
Key Question 4. Adverse effects
k=10 Fair: sparse reporting | Generally Finding of serious Generally no findings of serious harms (i.e., requiring unexpected or
n=6,381 of harms consistent harm applicable to unwanted medical attention), except in one trial (n=302) targeting older
findings of no high-intensity adults (2 persons with serious adverse events attributed to physical
significant physical activity activity). Generally no findings of paradoxical changes in intermediate
harms counseling in older | or behavioral outcomes. Increased self-reported carbohydrate intake

adult VA population

accompanied by dietary improvements in fat/saturated fat, fiber,
fruits/vegetables without an overall increase in energy intake (k=9).
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Appendix A. Literature Search Strategies

Databases searched:

MEDLINE

Cochrane Database of Systematic Reviews (CDSR)
Cochrane Central Register of Controlled Trials (CENTRAL)
Database of Abstracts of Reviews of Effects (DARE)
PsyclInfo

PubMed

Key:

/ = MeSH subject heading
$ = truncation

ti = word in title

ab = word in abstract

adj# = adjacent within x number of words
pt = publication type

* = truncation

md = methodology

kw = keyword

id = key phrase identifier
hw = subject heading word
up = update code

Ovid Medline

Database: Ovid MEDLINE without Revisions <1996 to January Week 5 2013>, Ovid
MEDLINE Daily Update <February 06, 2013>, Ovid MEDLINE In-Process & Other Non-

Indexed Citations <February 06, 2013>
Search Strategy:

1 Diet, Reducing/ (4116)

2 Diet, Fat-Restricted/ (2322)

3 Diet, Mediterranean/ (1170)

4  Diet, Sodium-Restricted/ (1671)

5 Diet, Carbohydrate-Restricted/ (658)
6 Caloric Restriction/ (3011)

7 Fruit/ (17529)

8 Vegetables/ (8398)

9 Diet Therapy/ (1386)

10 Food Habits/ (12503)

11 Exercise/ (49022)

12 Exercise Therapy/ (14088)

13 Motor Activity/ (42897)

14 Physical Fitness/ (12137)

15  Walking/ (15439)

16 (diet or dietary).ti. (50362)

17  (fruit$ or vegetable$).ti. (13806)
18 (exercise or physical activity).ti. (52839)
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Appendix A. Literature Search Strategies

19
20

walking.ti. (6115)
lor2or3ord4or5or6or7or8or9orl0orllorl2orl3orld4orl5o0rl6orl7orl8

or 19 (224973)

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Counseling/ (14120)

Directive Counseling/ (975)
"Behavior-Therapy"/ (9261)

Cognitive Therapy/ (12320)

"Referral and Consultation”/ (28304)
Persuasive Communication/ (1910)

Social Control, Informal/ (1702)

Risk Reduction Behavior/ (5842)

Life Style/ (28852)

Motivation/ (27011)

Social Support/ (36654)

Feedback, Psychological/ (1895)

Self Efficacy/ (10309)

Health Knowledge, Attitudes, Practice/ (57028)
Health Behavior/ (25308)

Health Education/ (22824)

Health Promotion/ (36905)

Patient Education as Topic/ (45924)
counsel$.ti,ab. (43803)

advice.ti,ab. (21419)

(behavio$ adj (therap$ or chang$ or modification$)).ti,ab. (22790)
referral.ti,ab. (41636)

(life style or lifestyle).ti,ab. (40855)
motivation$.ti,ab. (32949)

health behavio$.ti,ab. (8461)

health education.ti,ab. (10316)

health promotion.ti,ab. (13023)

patient education.ti,ab. (7409)
nonpharmacologic intervention$.ti,ab. (412)
non pharmacologic intervention$.ti,ab. (79)
21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36

or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 (433088)

52
53

20 and 51 (34659)
limit 52 to (clinical trial or controlled clinical trial or meta analysis or randomized

controlled trial) (5261)

54

clinical trials as topic/ or controlled clinical trials as topic/ or randomized controlled trials

as topic/ (155819)

55
56
57
58
59
60

Meta-Analysis as Topic/ (10422)
(control$ adj3 trial$).ti,ab. (109522)
randoms$.ti,ab. (498170)

clinical trial$.ti,ab. (152619)

54 or 55 or 56 or 57 or 58 (699757)
52 and 59 (6940)
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Appendix A. Literature Search Strategies

61 53 or 60 (8350)

62 limit 61 to "all child (0 to 18 years)" (2185)

63 limit 61 to "all adult (19 plus years)" (5666)

64 62 not 63 (1164)

65 61 not 64 (7186)

66 limit 65 to animals (153)

67 limit 65 to humans (6939)

68 66 not 67 (46)

69 65 not 68 (7140)

70  limit 69 to english language (6828)

71 limit 70 to yr="2009 - 2013" (2780)

72 (harm or harms or harmful or harmed).ti,ab. (43331)
73 (risky behavior$ or risky behaviour$).ti,ab. (1462)
74 (adverse effects or mortality).fs. (937883)

75  Mortality/ (14354)

76  Morbidity/ (11716)

77 death/ (3972)

78  Athletic injuries/ (10205)

79  Malnutrition/ (5670)

80 nutritional defici$.ti,ab. (2107)

81 (death or deaths).ti,ab. (355179)

82 fracture$.ti,ab,hw. (110433)

83 72or73or74or750r760r77or78or79 or80 or 81 or 82 (1355651)
84 52 and 83 (4148)

85  case-control studies/ or cohort studies/ or longitudinal studies/ or follow-up studies/ or
prospective studies/ (756491)

86 case control$.ti,ab. (57859)

87  cohort.ti,ab. (184566)

88 longitudinal.ti,ab. (92373)

89  (follow-up or followup).ti,ab. (423455)

90 prospective$.ti,ab. (311455)

91 (comparison group$ or CG$).ti,ab. (200550)

92  observational.ti,ab. (58624)

93 retrospective studies/ (347399)

94  retrospective$.ti,ab. (279868)

95 database$.ti,ab. (153517)

96 nonrandomi$.ti,ab. (6428)

97 population$.ti,ab. (721935)

98 850r 86 0or87 or88or89 or90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 (2204688)
99 84 and 98 (2060)

100 limit 99 to "all child (O to 18 years)" (355)

101 limit 99 to "all adult (19 plus years)™ (1484)

102 100 not 101 (128)

103 99 not 102 (1932)

104  limit 103 to animals (69)

105  limit 103 to humans (1901)
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106 104 not 105 (10)

107 103 not 106 (1922)

108 limit 107 to english language (1794)
109 70 or 108 (8126)

110  limit 109 to yr="2009 - 2013" (3260)
111 remove duplicates from 110 (3257)

Cochrane Database of Systematic Reviews

#1 diet:ti from 2001 to 2013, in Cochrane Reviews (Reviews only) 15
#2 diets:ti from 2001 to 2013, in Cochrane Reviews (Reviews only) 15
#3 dietary:ti from 2001 to 2013, in Cochrane Reviews (Reviews only) 31

#4 exercis*:ti from 2001 to 2013, in Cochrane Reviews (Reviews only) 69
#5 "physical activity":ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only)
52

#6 fruit*:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 21
#7 vegetable*:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 17
#8 (#1 or #2 or #3 or #4 or #5 or #6 or #7) from 2001 to 2013, in Cochrane Reviews

(Reviews only) 169

#9 Counsel*:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 154
#10  (Behavio* next therap*):ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews
only) 181

#11  (cognitive next therap*):ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews
only) 61

#12  advice:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 135
#13  (Behavio* next chang*):ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews

only) 134
#14  (Behavio* next modification*):ti,ab,kw from 2001 to 2013, in Cochrane Reviews
(Reviews only) 22

#15  Referral:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only)45

#16  "life style™:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 12

#17  lifestyle:ti,ab,kw from 2001 to 2013, in Cochrane Reviews (Reviews only) 72

#18  (nonpharmacologic next intervention*):ti,ab,kw from 2001 to 2013, in Cochrane Reviews
(Reviews only) 0

#19  ("non pharmacologic” next intervention*):ti,ab,kw from 2001 to 2013, in Cochrane
Reviews (Reviews only) 4

#20  (#9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19) from 2001 to
2013, in Cochrane Reviews (Reviews only) 552

#21  (#8 and #20) from 2001 to 2013, in Cochrane Reviews (Reviews only) 53

CENTRAL

#1 diet:ti from 2001 to 2013, in Trials 1816

#2 diets:ti from 2001 to 2013, in Trials 1816

#3 dietary:ti from 2001 to 2013, in Trials 1641

#4 exercis*:ti from 2001 to 2013, in Trials 6805

#5 "physical activity":ti,ab,kw from 2001 to 2013, in Trials 3270
#6 fruit*:ti,ab,kw from 2001 to 2013, in Trials 1228
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#7 vegetable*:ti,ab,kw from 2001 to 2013, in Trials 1115

#8 (#1 or #2 or #3 or #4 or #5 or #6 or #7) from 2001 to 2013, in Trials 13472

#9 Counsel*:ti,ab,kw from 2001 to 2013, in Trials 3856

#10  (Behavio* next therap*):ti,ab,kw from 2001 to 2013, in Trials 3394

#11  (cognitive next therap*):ti,ab,kw from 2001 to 2013, in Trials 3158

#12  advice:ti,ab,kw from 2001 to 2013, in Trials 1390

#13  (Behavio* next chang*):ti,ab,kw from 2001 to 2013, in Trials 952

#14  (Behavio* next modification*):ti,ab,kw from 2001 to 2013, in Trials 169

#15  Referral:ti,ab,kw from 2001 to 2013, in Trials 2235

#16  "life style™:ti,ab,kw from 2001 to 2013, in Trials 1286

#17  lifestyle:ti,ab,kw from 2001 to 2013, in Trials 2224

#18  (nonpharmacologic next intervention*):ti,ab,kw from 2001 to 2013, in Trials 23
#19  ("non pharmacologic” next intervention®):ti,ab,kw from 2001 to 2013, in Trials 9
#20  (#9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19) from 2001 to
2013, in Trials 14027

#21  (#8 and #20) from 2001 to 2013, in Trials 2224

DARE (via CRD)

1 (diet*) OR (fruit*) OR (vegetable*) IN DARE WHERE PD FROM 01/01/2009 TO 02/07/2013
2 (physical adj activity) OR (exercise*) OR (walking) IN DARE WHERE PD FROM
01/01/2009 TO 02/07/2013

3#1 OR #2

4 (counsel*) OR (advice) OR (advise*) OR (behavio* NEAR chang*) OR (behavio* NEAR
modif*) IN DARE WHERE PD FROM 01/01/2009 TO 02/07/2013

5 (lifestyle) OR (life ADJ style) OR (behavio* NEAR intervention*) OR (behavio* NEAR
therap*) OR (cognitive NEAR therap*) OR (referral) IN DARE WHERE PD FROM 01/01/2009
TO 02/07/2013

6 #4 OR #5

7 #3 AND #6

PsycINFO <1806 to January Week 5 2013>
Search Strategy:

Diets/ (8146)

Dietary Restraint/ (1236)

Eating Behavior/ (6300)
fruit$.ti,ab,id,hw. (11022)
vegetable$.ti,ab,id,hw. (2806)
Exercise/ (13063)

Physical Activity/ (7903)

Aerobic Exercise/ (1012)

Walking/ (2858)

10 or/1-9 (45307)

11  behavior therapy/ (11986)

12 cognitive behavior therapy/ (9346)
13  cognitive therapy/ (11261)

O©CoOoO~NOoO Ol WDN P
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14  Cognitive Techniques/ (1461)

15 Behavior Modification/ (9825)

16 Behavior Change/ (8714)

17  Lifestyle Changes/ (788)

18 Lifestyle/ (6480)

19 Persuasive Communication/ (4312)

20  Motivation/ (33531)

21  Motivational Interviewing/ (968)

22  Self Efficacy/ (13055)

23 Health Knowledge/ (4845)

24  Health Behavior/ (14164)

25 Health Education/ (8945)

26  Health Promotion/ (12642)

27  Client Education/ (2813)

28  counseling/ (17861)

29  counseling.id. (37498)

30 counselling.id. (720)

31 advice.ti,ab,id,hw. (13481)

32 or/11-31 (189067)

33 10 and 32 (8659)

34 controlled trial$.ti,ab,id,hw. (17354)

35 clinical trial$.ti,ab,id,hw. (20489)

36 random$.ti,ab,id,hw. (116082)

37 treatment outcome clinical trial.md. (23389)
38 0r/34-37 (139067)

39 33and 38 (1573)

40  (harm or harms or harmful or harmed).ti,ab,id,hw. (24081)
41  (risky behavior$ or risky behaviour$).ti,ab,id,hw. (1922)
42  adverse effect$.ti,ab,id,hw. (9522)

43 mortality.ti,ab,id,hw. (22585)

44 morbidity.ti,ab,id,hw. (14902)

45  death.ti,ab,id,hw. (60424)

46  Nutritional Defici$.ti,ab,id,hw. (2290)

47  fracture$.ti,ab,id,hw. (2671)

48 cardiovascular.ti,ab,id,hw. (21923)

49 injur$.ti,ab,id,hw. (56183)

50 or/40-49 (187313)

51 33and50 (837)

52  case control$.ti,ab,id,hw. (5692)

53  cohort.ti,ab,id,hw. (30010)

54  longitudinal.ti,ab,id,hw. (68065)

55  (follow-up or followup).ti,ab,id,hw. (79721)
56 prospective$.ti,ab,id,hw. (38228)

57  (comparison group$ or CG$).ti,ab,id,hw. (60433)
58 observational.ti,ab,id,hw. (14926)

59 retrospective$.ti,ab,id,hw. (23785)
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60 database$.ti,ab,id,hw. (3148452)

61 nonrandomi$.ti,ab,id,hw. (537)

62 population$.ti,ab,id,hw. (216217)

63 0r/52-62 (3154437)

64 51 and 63 (829)

65 39 or 64 (2243)

66 limit 65 to (100 childhood <birth to age 12 yrs> or 120 neonatal <birth to age 1 mo> or 140
infancy <age 2 to 23 mo> or 160 preschool age <age 2 to 5 yrs> or 180 school age <age 6 to 12
yrs> or 200 adolescence <age 13 to 17 yrs>) (361)

67 limit 65 to ("300 adulthood <age 18 yrs and older>" or 320 young adulthood <age 18 to 29
yrs> or 340 thirties <age 30 to 39 yrs> or 360 middle age <age 40 to 64 yrs> or "380 aged
<age 65 yrs and older>" or "390 very old <age 85 yrs and older>") (1607)

68 66 not 67 (228)

69 65 not 68 (2015)

70 limit 69 to english language (1985)

71 limit 70 to yr="2001 - 2013" (1634)

72 (200907% or 200908% or 200909% or 20091$ or 2010$ or 2011$ or 2012$ or 2013$).up.
(696356)

73 7land 72 (780)

PubMed, publisher-supplied

#27|Search #23 AND #24 AND publisher[sb] Filters: English

#26 | Search #23 AND #24 AND publisher[sb]

#25|Search #23 AND #24

#24|Search trial[tiab] OR trials[tiab] OR random*[tiab] OR metaanaly*[tiab] OR "meta analysis"[tiab] OR
"meta analyses"[tiab] OR "meta analytic"[tiab] OR systematic[tiab]

#23|Search #5 AND #22

#22|Search #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR
#18 OR #19 OR #20 OR #21

#21|Search coronary[ti] OR cardiovascular[ti] OR hypertension[ti] OR "blood pressure"[ti]

#20|Search "patient education™ [tiab]

#19|Search "health promotion™ [tiab]

#18|Search "health education™ [tiab]

#17|Search "health behaviours" [tiab]

#16 | Search "health behaviour" [tiab]

#15|Search "health behaviors" [tiab]

#14|Search "health behavior" [tiab]

#13|Search motivation* [tiab]

#12|Search "life style"[tiab] OR lifestyle[tiab]

#11|Search referral[tiab]

#10|Search behavio*[tiab] AND modification*[tiab]

#9 | Search behavio*[tiab] AND change[tiab]
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#8

Search behavio*[tiab] AND therapy|[tiab]

#7

Search advice[tiab]

#6

Search counsel*[tiab]

#5

Search #1 OR #2 OR #3 OR #4

#4

Search walking[ti]

#3

Search exercise[ti] OR "physical activity"[ti]

#2

Search fruit*[ti] OR vegetable*[ti]

#1

[AAN

Search diet[ti] OR dietary[ti]
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Appendix A Figure 1. Literature Flow Diagram

# of citations identified through # of additional citations identified
database searching through other searching
11,398 498

A 4

# of citations after duplicates removed
7,218

# of citations screened
7,218

}

# of full-text articles assessed for eligibility
553

# of citations excluded

—
6,665

# of full-text articles excluded*®
E1. Study relevance: 7
Ela. Not a counseling intervention: 8
Elb. Primary study aim weigh loss: 6

E2a. Not HDI > 0.9: 3

I E2b. Not generalizable to PC: 4
E3a. Children, pregnant, symtomatic, 2 50% with
CHD or DM: 12
E3e. The majority (250%) of participants don’t
meet high-risk criteria: 150

\ 4

A 4 A4 Y A 4

# of studies included # of studies included for # of studies included for

# of studies included for

E4. No relevant outcomes: 55

for KQ1 (Health KQ2 (Intermediate KQ3 (Health Behaviors) KQ4 E5. Not one of the specified interventions: 28
QOutcomes) Health Outcomes) R ] (Harms) - N P
K N X N 61 in 144 unique N N E5a. Yoga or tai chi based intervention: 1
16 in 51 unique 71 in 160 unique o 10in 37 unique L
L . publications L E6a. Not a trial: 22
publications publications publications

Study Intervention

Study Intervention

Study Intervention

Study Intervention

E6b. Less than 6 mo f/u: 47
E6c. Comparative-effectiveness:12

+: E7. lity:
[l T HFI:;:? a2 Al E?aS:’l:i::' ?gaclutr‘tfins' 1
HDPA: 14 HDPA: 47 d HDPA: 8 - Foorreporting:
HD: 12 E7d. High/diff attrition: 4
HD: 1 HD: 18 PA: 10 HD: 1 E7e. Other issues: 5
PA: 2 PA: 9 : PA: 3 : )

tStudies may be represented in more than one intervention focus category
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Include Exclude
Condition Healthy diet is one designed to improve or Aspects of a healthy diet that are out of scope
definition maintain optimal health, which includes: include:
e Appropriate energy (calorie) content o Dietary calcium and other vitamin,
¢ Balance of fats (consumption of mono and poly micronutrient, and antioxidant supplementation
unsaturated fats, omega-3 fats, avoidance of e Alcohol moderation
excess saturated fat, avoidance of transfat)
¢ Fruits and vegetables Aspects of physical activity that are out of scope
e Legumes include:
e Lean proteins ¢ Balance
o Non- or low-fat dairy e Flexibility
e Balance of carbohydrates (consumption of o Gait
whole grain and fiber, avoidance of excess e Sedentary behaviors
refined carbohydrates, including excess
sweetened beverages)
¢ Balance of sodium (avoidance of excess
sodium)
Physical activity may involve either:
e Aerobic activities that involve repeated use of
large muscles, such as walking, cycling, and
swimming
e Resistance training designed to improve
physical strength
Populations Adults, at least 50% of whom have known CVD e Children and adolescents
risk factors, including hypertension, metabolic o Parents (if intended behavior change is
syndrome, or impaired fasting glucose, such that directed toward children)
>50% of the population is taking medication;  Persons with any acute disease (other than
mean systolic blood pressure of >140 mm Hg, hypertension or dyslipidemia)
diastolic blood pressure of >90 mm Hg, LDL e Persons with known CVD or diabetes mellitus,
cholesterol of >160 mg/dL or total cholesterol such that >50% of participants have known
>200 mg/dL; or trial inclusion criteria specifies that CVD, severe chronic kidney disease, or
population has one or more CVD risk factors diabetes
o Pregnant women with gestational diabetes
e Persons in institutions
e Persons with severe and persistent mental
illness
e Persons with cognitive impairment
Settings e Primary care (including obstetrics/gynecology, | Settings not generalizable to primary care (e.g.,

internal medicine, family practice, military health
clinics) or otherwise generalizable to primary
care

e Trials conducted in countries listed as “high” on
the Human Development Index

inpatient hospital units, emergency departments,
nursing homes and other institutionalized settings,
school-based programs, occupational settings,
and other community-based settings); dental
clinics
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Include Exclude
Interventions | e Any behaviorally-based counseling intervention Noncounseling interventions (e.g., use of
alone or as part of a larger multicomponent incentives, supervised exercise with the goal
intervention on healthy diet and nutrition, of assessing effects of exercise)
physical activity, or both, including =1 of the e Interventions providing controlled diets
following elements: assessment with feedback, Counseling interventions aimed at weight loss
advice, collaborative goal setting, assistance, or weight maintenance, falls prevention,
or arranging further contacts depression, cognitive functioning, or disease
Either conducted in a primary care setting or prevention other than CVD/diabetes mellitus
judged to be feasible in primary care: 1) involves Prenatal or postnatal dietary counseling
individual-level identification of being a patient Oll o Counse"ng interventions that are primar”y
in need of intervention; 2) usually involves community, nonreferral (e.g., occupational/
primary care physicians, other physicians, worksite or school-based); social marketing
nurses, nurse practitioners, physician assistants, (e.g., media campaigns)
or other clinical staff (i.e., nutritionists, dieticians, o Policy (e.g., local or state public/health policy)
physiotherapists, health educators), or the Interventions focused exclusively on reducing
intervention will be seen as connected to the sedentary behavior (e.g., reduced television or
health care system by the participant screen time)
Or must be primary care referable, such that it Interventions that use yoga or tai chi
is available for referral in most communities
Limited guided physical activity (i.e., 1 to 2
sessions) or provision of food samples allowed
if intention is to teach or demonstrate healthy
lifestyle principles
Optional or access to guided physical activity
or exercises classes allowed
Comparisons No intervention (e.g., wait-list control, usual Comparative effectiveness trials without a
care), minimal intervention (e.g., pamphlets, 1 control (as defined above)
annual session presenting information similar to Physical activity only: studies in which the CG
usual care in a primary care setting), or attention is instructed not to exercise
control (e.g., similar format and intensity
intervention on a different content area)
CG can receive 1 visit annually (limited to 45-60
min) or 2-3 brief sessions annually (limited to 15
min each), but no personalized prescription
based on standardized assessment. CG may
receive generic print materials twice yearly, but
a more extensive print-based workbook would
be considered comparative effectiveness and
therefore excluded. CGs that received limited
feedback on assessments were included
Outcomes KQ 1: Distal health outcomes (i.e., morbidity Knowledge, attitudes, self-efficacy, functioning,
related to CVD, mortality) quality of life
KQ 2: Intermediate outcomes (i.e., blood Physical activity only: studies limited to
pressure, hypertension, total cholesterol, LDL balance or flexibility outcomes
cholesterol or ratio of total/HDL cholesterol, Less than 6 months or 60% followup
serum fasting glucose or glucose tolerance,
hemoglobin Alc, diabetes, weight, body mass
index, hyperlipidemia)
KQ 3: Behavioral outcomes (i.e., physical
activity, dietary intake or dietary patterns), self-
reported or objectively measured
KQ 4: Adverse outcomes, including any harms
requiring medical attention (e.g., nutritional
deficiencies, musculoskeletal injuries,
cardiovascular events)
Study Fair- to good-quality studies e Poor-quality studies
Designs KQs 1-3: Systematic reviews, RCTs, CCTs e KQs 1-3: Any observational studies

(RCTs only before 2001)

KQ 4: Systematic reviews, RCTs, CCTSs,
comparative cohorts, population-based case-
control studies

KQ 4: Ecological studies, case-series, case
reports
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Include

Exclude

Publication
Date

Trials published from 1990 to present

Trials whose primary results were published
before 1990, in which the interventions were
generally conducted in the 1970s

Abbreviations: CCT = controlled clinical trial; CVD = cardiovascular disease;

LDL = low-density lipoprotein; RCT = randomized, controlled trial.
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Design USPSTF Quality Rating Criteria™ NICE Methodology Checklists®
Systematic | ¢ Comprehensiveness of sources e Study addresses an appropriate and clearly focused
reviews and considered/search strategy used question

meta- e Standard appraisal of included studies | ¢ Methodology is described

analyses o Validity of conclusions Literature search is sufficiently rigorous to identify all the

e Recency and relevance, especially for
systematic reviews

relevant studies

Study quality is assessed and taken into account

There are enough similarities between the studies selected
to make combining them reasonable

Randomized,| ¢ Initial assembly of comparable groups | e

Study addresses an appropriate and clearly focused

controlled employs adequate randomization, question
trials including first concealment and e Assignment of subjects to treatment groups is randomized
whether potential confounders were ¢ Adequate concealment method is used
distributed equally among groups Subjects and investigators are kept blind about treatment
e Maintenance of comparable groups allocation
(includes attrition, crossovers, ¢ Treatment and CGs are similar at the start of the trial
adherence, contamination) Only difference between groups is the treatment under
e Important differential loss to followup investigation
or overall high loss to followup « All relevant outcomes are measured in a standard, valid,
e Measurements are equal, reliable, and and reliable way
valid (includes masking of outcome « Percentage of individuals or clusters recruited into each
assessment) treatment arm of the study that dropped out before the
o Clear definition of the interventions study was completed is reported
e All important outcomes are considered | « All the subjects are analyzed in the groups to which they
were randomly allocated (often referred to as intention-to-
treat analysis)
e When the study is carried out at more than one site, results
are comparable for all sites
Cohort o Initial assembly of comparable groups | e Study addresses an appropriate and clearly focused
studies employs consideration of potential question

confounders, with either restrictionor | e
measurement for adjustment in the
analysis; consideration of inception

cohorts .
e Maintenance of comparable groups
(includes attrition, crossovers, .

adherence, contamination)
e Important differential loss to followup
or overall high loss to followup .
e Measurements are equal, reliable, and
valid (includes masking of outcome

assessment) .
e Clear definition of the interventions
e All important outcomes are .
considered

Two groups being studied are selected from source
populations that are comparable in all respects other than
the factor under investigation

Study indicates how many of the people asked to take part
did so, in each of the groups being studied

Likelihood that some eligible subjects might have the
outcome at the time of enroliment is assessed and taken
into account in the analysis

Percentage of individuals or clusters recruited into each
treatment arm of the study that dropped out before the
study was completed is reported

Comparison is made between full participants and those
lost to followup, by exposure status

Outcomes are clearly defined

Assessment of outcome is made blind to exposure status
When blinding is not possible, there is some recognition
that knowledge of exposure status could have influenced
the assessment of outcome

Measure of assessment of exposure is reliable

Evidence from other sources is used to demonstrate that
the method of outcome assessment is valid and reliable
Exposure level or prognostic factor is assessed more than
once

Main potential confounders are identified and taken into
account in the design and analysis

Confidence intervals are provided
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Appendix B. Ongoing or Recently Completed Studies

Investigator, Study Name,

Number of

Location Participants Intervention QOutcomes 2013 Status
Dr. Sheldon Tobe 5,000 Integrated model in which doctors, nurse practitioners, | BP Ongoing
HBPS and pharmacists work together through use of
Canada (Heart and Stroke evidence-informed tools, including a patient toolkit
Foundation of Ontario) addressing lifestyle change information, to control BP

in 11 family practice sites
Gotebergs University (no named PI) | 2,000 Diabetes prevention in primary health care, with HOMA IR Not yet enrolling
DIAVIP emphasis on low- vs. high-intensity PA compared
Sweden with no intervention
Dr. Denis Pouchain 1,836 General practice—delivered prevention consultations, | LDL, HbAlc, BP, PA, | Completed
ESCAPE focused on diet and exercise, to reduce CVD risk diet, QoL, number of
France (College National des factors in patients with HTN targets reached
Generalistes Enseignants)
Region Skane (no named PI) 1,244 Lifestyle intervention including group counseling and FBG, QALY Not yet enrolling
The MEDIM Study PA for Iragi immigrants with prediabetes
Sweden
Dr. Olughenga Ogedegbe 1,039 Counseling patients to control HTN using a SBP, DBP, cost Completed
CAATCH multicomponent intervention aimed at patients and effectiveness
Columbia University providers within Community Health Centers
Dr. Nancy Kressin 870 Patient-centered counseling for HTN, with or without BP, % with controlled | Ongoing
Boston University, Boston Medical cultural competency training for physicians, HTN, medication
Center compared with usual care, to improve control of HTN | adherence
Dr. Melanie Davies 804 Group educational program to increase PA and PA, FBG, HbAlc, Recruiting
UK (University Hospitals, Leicester) reduce risk for developing diabetes in adults at high adiposity (subset)

risk for diabetes (based on “risk score”)
Dr. Melanie Davies 748 Educational program focusing on lifestyle, PA, and Diabetes incidence, Enrolling
PREVENTION food choices in individuals at high risk for diabetes FBG, METS, CVD
UK (University Hospitals, Leicester) risk, HbAlc
Dr. Esperanza Escortell 736 Use of the EDUCORE program, a visual aid SBP, DBP, BP Completed
EDUCORE educational intervention, to improve blood pressure control, CVD risk
Spain (Servicio Madrileno de Salud) control in patients with hypertension in 22 primary score, TC

health care centers in Madrid
Dr. Beti Thompson 430 Education-based, lay health educator-led intervention | PA, diet, HbAlc Completed
Fred Hutchinson Cancer Research designed to educate participants with elevated HbAlc
Center levels about diabetes and diet and lifestyle changes
Dr. Robert Reid 426 12-week lifestyle change program for increased SBP, TC, HDL, LDL, Completed
FHHP-RCT exercise and improved nutrition and weight PA, diet, body
Canada (University of Ottawa Heart management, with telephone-based motivational composition
Institute) counseling in high-risk adults
Dr. Robert Nolan 387 Internet-based behavioral counseling for adaptive SBP, DBP, PA, diet, Completed
I-START lifestyle change for subjects diagnosed with vagal-heart rate

Canada (University Health Network,
Toronto)

hypertension (I-START)
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Investigator, Study Name,

Number of

Location Participants Intervention QOutcomes 2013 Status
Dr. Andrea Kriska 351 DPP-adapted program delivered in a community- Weight, BP, FBG, Recruiting
Healthy Lifestyle Project based setting. In person vs. DVD session for group lipids, PA, QoL
University of Pittsburgh lifestyle education focused on weight loss and

increasing PA levels for individuals at high risk for

diabetes
Dr. Prabath Nanayakkara 300 Tailored lifestyle advice through Web-based feedback | SBP, DBP Recruiting
WISH system for adults with hypertension
The Netherlands (Vrije University
Medical Center)
Dr. Gladys Block 268 Lifestyle intervention with multichannel delivery, FBG, HbAlc, weight, | Not yet enrolling
ALIVE-PD including email/Web goal setting to improve PA, diet PA, diet
Kaiser Permanente-Northern and weight loss for patients with prediabetes
California, Berkeley Analytics
Dr. Robert Zweiker 256 Structured educational program, including lifestyle BP, morbidity Completed
Austria (Medical University of Graz) and dietary habits, for patients with hypertension associated with CVD

events

Dr. Olughenga Ogedegbe 250 Comprehensive therapeutic lifestyle intervention SBP, DBP, PA, Ongoing
COACH delivered through group-based counseling and weight, diet
New York University School of motivational interviewing in seniors with hypertension
Medicine age 60 years and older
Dr. Olughenga Ogedegbe 200 Primary care practice—based lifestyle intervention SBP, DBP, PA, diet, Ongoing
TLC-Clinic delivered through group-based counseling and weight, sodium
New York University School of motivational interviewing and focused on PA, diet, and
Medicine weight management for hypertension
Dr. Antti Jula 144 Comprehensive intervention on blood pressure control | SBP, DBP Completed
Finland (National Institute for Health in a primary care setting, with a focus on lifestyle
and Welfare) guidance
Dr. Lena Holm 141 Group seminars and motivational interviewing to BP, PA, diet, BMI, Completed
Sweden (Karolinksa Institutet) change lifestyle factors, including PA and diet, in abdominal

patients with high blood pressure circumference
Dr. Theodore Kotchen 120 Lifestyle counseling focusing on behavior change for | SBP, DBP Recruiting
Medical College of Wisconsin diet and PA to reduce BP in patients with hypertension
Dr. Robert Ackermann 92 Group-based adaptation of DPP, delivered by DPP- Weight loss, PA, diet | Completed
Northwestern University trained YMCA staff in YMCA facilities
Dr. Devin Mann 80 Use of electronic medical records to enhance lifestyle | PA, HbAlc Recruiting
ADAPT behavior change counseling in a primary care setting
Mt. Sinai Medical Center, Boston
University
Dr. Kamlesh Khunti 80 Group education program for individuals with METS prevalence, Completed
TRIMS diagnosable METS based on lifestyle changes (diet FBG, HDL, BP, PA,

UK (University of Leicester)

and increased PA) to decrease risk for diabetes or
CVD

Diet, QoL, Framingham

risk score
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Appendix B. Ongoing or Recently Completed Studies

Investigator, Study Name,

Number of

FRESH Study
The Cleveland Clinic

management for patients with prediabetes

participation and
health of participants

Location Participants Intervention QOutcomes 2013 Status
Dr. Namratha Kandula 60 Heart disease prevention group sessions focusing on | PA, diet, SBP, DBP, Recruiting
Northwestern University PA, diet, weight, and stress for adults with at least lipids, weight

one CHD risk factor
Dr. Marie-France Longlois 60 Use of interdisciplinary treatment program, including METS, weight, diet Completed
Canada (Université de Sherbrooke) nurse, endocrinologist, nutritionist, and psychologist to | intake, PA, QoL, cost

discuss diet, PA, and psychological and medication- effectiveness

related issues
Dr. Adam Bernstein 27 Diet instruction, PA, culinary education, and stress Correlation between Completed

Abbreviations: BMI = body mass index; BP = blood pressure; CHD = coronary heart disease; CVD = cardiovascular disease; DBP = diastolic blood pressure; FBG = fasting blood
glucose; HOMA-IR = homeostasis model assessment insulin resistance; HTN = hypertension; LDL = low-density lipoprotein; METS = metabolic syndrome; PA = physical activity;
QALY = wuality-adjusted life years; QOL = quality of life; SBP = systolic blood pressure; TC = total cholesterol.
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Ap

pendix C. Excluded Studies

This is a listing of studies excluded from the review by key question (KQ). If a study was included for
one KQ, but excluded for others, it would still be listed here with the excluded KQs noted.

Exclusion Code

EL
a
b
c

Study relevance

. Does not focus on counseling intervention
. Primary aim is weight loss

. Not focused on cardiovascular disease

E2.

a.
b.

Setting
Human Development Index not >0.9
Not generalizable to primary care

E3.

a
b

c
d.

e

Population

. Children, pregnant women, symptomatic patients, 250% with coronary heart disease or diabetes
. Biased recruitment or not generalizable to primary care

. Healthy Diet: specialized diet

Physical Activity: specialized physical activity required
. The majority (250%) of participants do not meet high-risk criteria

EA4:

No relevant outcomes

E5:

Not one of the specified interventions
Yoga or tai chi based intervention

EG6:

Study design

a. Not a trial

b. Less than 6 months followup

c. Comparative effectiveness

d. Physical Activity: CG told not to exercise
E7: Study quality

a. Poor reporting

b. Problematic baseline comparability

¢. Unblinded assessment

d. High/differential attrition

e. Other issues

E8: Precedes search (i.e., main outcomes published before 1990)

E9. Publication not in English

1. Aadahl M, von Huth SL, Pisinger C, et al. Five- Aittasalo M, Miilunpalo S, Kukkonen HK, et al. A
year change in physical activity is associated with randomized intervention of physical activity
changes in cardiovascular disease risk factors: the promotion and patient self-monitoring in primary
Inter99 study. Prev Med 2009 Apr;48(4):326-31. health care. Prev Med 2006;42(1):40-6. PMID:
PMID: 19463487. KQ2E3e. 16297442. KQ3E3e.

2. Absetz P, Valve R, Oldenburg B, et al. Type 2 Aizawa K, Shoemaker JK, Overend TJ, et al.
diabetes prevention in the "real world": one-year Effects of lifestyle modification on central artery
results of the GOAL Implementation Trial stiffness in metabolic syndrome subjects with pre-
1. Diabetes Care 2007 Oct;30(10):2465-70. PMID: hypertension and/or pre-diabetes. Diabetes
17586741. KQ1E6a, KQ2E6a, KQ3E6a, Research & Clinical Practice 2009 Feb;83(2):249-
KQA4E6a. 56. PMID: 19097666. KQ2E6a, KQ3E6a.

3. Aggarwal B, Liao M, Allegrante JP, et al. Low Aizer A, Gaziano JM, Cook NR, et al. Relation of
social support level is associated with non- vigorous exercise to risk of atrial fibrillation.
adherence to diet at 1 year in the Family American Journal of Cardiology 2009 Jun
Intervention Trial for Heart Health (FIT Heart). 1;103(11):1572-7. PMID: 19463518. KQ4E3e.
Journal of Nutrition Education & Behavior 2010 Aldana SG, Greenlaw RL, Diehl HA, et al. Effects
Nov;42(6):380-8. PMID: 20696617. KQ1E3e, of an intensive diet and physical activity
KQ2E3e, KQ3E3e, KQ4E3e. modification program on the health risks of adults.

4. Aggarwal B, Liao M, Mosca L. Predictors of Journal of the American Dietetic Association

physical activity at 1 year in a randomized
controlled trial of family members of patients with
cardiovascular disease. Journal of Cardiovascular
Nursing 2010 Nov;25(6):444-9. PMID: 20856131.
KQ1E3e, KQ2E3e, KQ3E3e, KQ4E3e.
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2005;105(3):371-81. PMID: 15746824. KQ1E3e,
KQ2E3e, KQ3E3e.

Aldana SG, Greenlaw RL, Diehl HA, et al. The
behavioral and clinical effects of therapeutic
lifestyle change on middle-aged adults. Preventing
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

Chronic Disease 2006;3(1):A05. PMID: 16356358.
KQ2E3e, KQ3E3e.

Alexander GL, McClure JB, Calvi JH, etal. A
randomized clinical trial evaluating online
interventions to improve fruit and vegetable
consumption. American Journal of Public Health
2010 Feb;100(2):319-26. PMID: 20019315.
KQ3E3e.

Alli C, Avanzini F, Bettelli G, et al. Feasibility of a
long-term low-sodium diet in mild hypertension. J
Hum Hypertens 1992 Aug;6(4):281-6. PMID:
1433163. KQ1E7, KQ2E7, KQ3E7, KQ4E?T.
Almeida-Pittito B, Hirai AT, Sartorelli DS, et al.
Impact of a 2-year intervention program on
cardiometabolic profile according to the number of
goals achieved. [References]. Brazilian Journal of
Medical and Biological Research 2010
Nov;43(11):1088-94. PMID: 21088806. KQ2E2a.
Ammerman AS, Keyserling T, Atwood J, et al.
High-quality nutrition counselling for
hypercholesterolaemia by public health nurses in
rural areas does not affect total blood cholesterol.
Evidence Based Healthcare 2003;7(4):187-9.
PMID: None. KQ2E6a, KQ3E6a.

Andersen LJ, Randers MB, Westh K, et al.
Football as a treatment for hypertension in
untrained 30-55-year-old men: a prospective
randomized study. Scandinavian Journal of
Medicine & Science in Sports 2010 Apr;20(Suppl
1):98-102. PMID: 20210907. KQ2ES5.

Andersson EK, Moss TP. Imagery and
implementation intention: A randomised controlled
trial of interventions to increase exercise behaviour
in the general population. Psychology of Sport and
Exercise 2011;12(2):63-70. PMID: None.
KQ3E3e.

Arciero PJ, Gentile CL, Martin PR, et al. Increased
dietary protein and combined high intensity aerobic
and resistance exercise improves body fat
distribution and cardiovascular risk factors.
International journal of sport nutrition and exercise
metabolism 2006;16(4):373-92. PMID: 17136940.
KQ2E3e.

Armit CM, Brown WJ, Marshall AL, et al.
Randomized trial of three strategies to promote
physical activity in general practice. Prev Med
2009 Feb;48(2):156-63. PMID: 19100282.
KQ2E3e, KQ3E3e.

Armitage CJ, Arden MA. A volitional help sheet to
increase physical activity in people with low
socioeconomic status: A randomised exploratory
trial. Psychology & Health 2010 Dec;25(10):1129-
45. PMID: 20309777. KQ3ES6b.

Ayres K, Conner M, Prestwich A, et al. Exploring
the question-behaviour effect: randomized
controlled trial of motivational and question-
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20.

21.

22.

23.

24,

25.

26.

217.

28.

behaviour interventions. British Journal of Health
Psychology 2013 Feb;18(1):31-44. PMID:
22519696. KQ3EA4.

Bakx JC, Stafleu A, Van Staveren WA, et al. Long-
term effect of nutritional counseling: a study in
family medicine. Am J Clin Nutr 1997 Jun;65(6
Suppl):1946S-50S. PMID: 9174500. KQ1ES,
KQ2E8, KQ3E8, KQ4ES.

Barclay C, Procter KL, Glendenning R, et al. Can
type 2 diabetes be prevented in UK general
practice? A lifestyle-change feasibility study
(ISAIAH). The British journal of general practice :
the journal of the Royal College of General
Practitioners 2008;58(553):541-7. PMID:
18682012. KQ2E6b, KQ3E6b, KQ4E6Dh.
Beavers KM, Beavers DP, Neshit BA, et al. Effect
of an 18 month physical activity and weight loss
intervention on body composition in overweight
and obese older adults. Obesity (Silver Spring)
2013 Aug 20 PMID: 10.1002/0by.20607 [doi].
KQ2ES5.

Bennett GG, Warner ET, Glasgow RE, et al.
Obesity treatment for socioeconomically
disadvantaged patients in primary care practice.
Arch Intern Med 2012 Apr 9;172(7):565-74.
PMID: 2412073. KQ1E1lb, KQ2E1b, KQ3E1b,
KQA4E1b.

Bennett JA, Perrin NA, Hanson G, et al. Healthy
aging demonstration project: nurse coaching for
behavior change in older adults

1. Res Nurs Health 2005 Jun;28(3):187-97. PMID:
15884026. KQ1E3e, KQ2E3e, KQ3E3e,
KQ4E3e.

Bennett JA, Young HM, Nail LM, etal. A
telephone-only motivational intervention to
increase physical activity in rural adults: a
randomized controlled trial. Nursing Research
2008;57(1):24-32. PMID: 18091289. KQ3E3e.
Berry SE, Mulla UZ, Chowienczyk PJ, et al.
Increased potassium intake from fruit and
vegetables or supplements does not lower blood
pressure or improve vascular function in UK men
and women with early hypertension: a randomised
controlled trial. British Journal of Nutrition 2010
Dec;104(12):1839-47. PMID: 20673378.
KQ2E6b.

Bickmore TW, Silliman RA, Nelson K, et al. A
Randomized Controlled Trial of an Automated
Exercise Coach for Older Adults. J Am Geriatr Soc
2013 Sep 3 PMID: 24001030. KQ3E3e.

Blaufox MD, Lee HB, Davis B, et al. Renin
predicts diastolic blood pressure response to
nonpharmacologic and pharmacologic therapy.
JAMA 1992 Mar 4;267(9):1221-5. PMID:
1538559. KQ1E1, KQ2E1, KQ3E1, KQ4EL.
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32.
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37.

38.

Blumenthal JA, Sherwood A, Gullette EC, et al.
Exercise and weight loss reduce blood pressure in
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cardiovascular, metabolic, and hemodynamic
functioning. Arch Intern Med 2000 Jul
10;160(13):1947-58. PMID: 10888969. KQ1E4,
KQ2E5, KQ3E4, KQ4EA4.

Blumenthal JA, Babyak MA, Hinderliter A, et al.
Effects of the DASH diet alone and in combination
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and cardiovascular biomarkers in men and women
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Arch Intern Med 2010 Jan 25;170(2):126-35.
PMID: 20101007. KQZ2ES5.

Borschmann K, Moore K, Russell M, et al.
Overcoming barriers to physical activity among
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randomised controlled trial. Australasian Journal
on Ageing 2010 Jun;29(2):77-80. PMID:
20553538. KQ3E3a.

Bosak KA, Yates B, Pozehl B. Effects of an
Internet physical activity intervention in adults
with metabolic syndrome. Western Journal of
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Appendix D Table 1. Results of Included Studies for Systolic Blood Pressure

Mean
Difference
BL Change of Change SE
FU | IG | CG BL BL |Mean | BL FU FU FU FU [ Change [Change| Mean | Change | Between |Difference
Study (mo) | N N |MeanIG|SDIG| CG |[SD CG|Mean IG|SD IG |Mean CG| SD CG |Mean IG| SD IG CG SD CG | Groups |of Change
ADAPT, 2006™° 36 [123 [118 [128.00 [11.32 [125.00[11.08 [127.00 [11.32 [126.00 [11.08
Applegate, 19927 |6 21 |26 [142.60 [11.70 |144.50]{9.70 [133.90 140.00 -8.70 -4.50
Arroll, 1995™%° 6 48 |43 |145.00 145.30 139.80 139.10
Bo, 2007"° 12 [169 [166 [142.60 [14.10 [141.50[15.20 [140.70 [17.70 [146.30 [18.20 |[-1.99 18.77 [4.79 [16.99
%A\(/)\{(I)?EWOMAN, 12 [433 436 [125.10 124.70 119.20 121.00 -5.90 -3.70
1
DEER, 1998"" 12 |95 |91 -2.60 790 [-1.00 [7.80
DPP, 2002% 24 [1079/1082 [123.70 [14.80 [123.50|14.40 -3.40 13.14 [-052 [13.16
DPP, 2002% 36 10791082 [123.70 |14.80 |123.50|14.40 -3.27 16.42 |-0.57 [16.45
EDIPS, 2001% 6 35 [32 [137.20 |19.90 [132.80]16.40 {129.30 [19.50 |132.60 [14.40 [-7.90 16.70 |-0.27 [14.30 [-7.60 3.88
EUROACTION, 12 [1019332 -7.60 -2.80 -4.80 2.76
2008%
FDPS, 2001™"° 24 256 [250 [140.00 [18.00 [136.00[17.00 -5.00 14.00 [0.00 [15.00
GOAL, 2009™° 12 [201 [215 [146.00 [18.50 [145.00]/15.50 -6.86 1859 |-3.66 |14.88
Green Prescription |12 [451 [427 [135.10 [19.60 [135.40[17.90 -2.58 1566 |-1.21 [14.34 [-1.31 1.12
Program, 2003'%®
Hardcastle, 2008™°" |6 203 (131 [134.05 [19.38 [133.29]18.77 -2.90 10.83 |-0.60 [10.64
Hardcastle, 2008™°" [18 [203 [131 [133.12 [16.53 [132.41[17.33 [128.98 [14.43 [129.96 [17.75
HIP, 2009™° 6 132 [132 [133.80 [16.30 [131.60|14.60 -9.70 12.70 [-6.70 [12.80
HIP, 2009™%° 18 [128 [122 [133.80 [16.30 [131.60]14.60 -8.60 -7.50
HTTP, 1993™* 18 |86 |74 [162.00 [14.00 [161.00]/13.00 [154.00 [16.00 [158.00 [18.00 |[-8.00 17.00 [-3.00 [18.00 [-5.00 2.55
Hyman, 2007 6 188 |93 [139.75 [18.64 [137.20[17.20 [133.03 [19.94 [133.90 [19.10
Hyman, 2007 18 |188 |93 [139.75 |18.64 |137.20|17.20 |132.53 [19.26 |134.30 |18.40
IMPALA, 2009™* 12 [286 [261 [144.00 [19.00 [150.00/19.00 [138.00 [16.00 [142.00 [16.00
Kallings, 2009™** 6 41 [50 [137.60 [2.20 [142.30[2.60 0.20 1470 [-4.10 [12.45
LIFE, 2010™° 11 |60 |66 [148.60 [17.82 [142.90]17.87 -9.30 -4.10
LIHEF, 2002"’ 24 360 [355 [149.00 [16.00 [148.00/16.00 -6.20 -4.20 -2.00 1.17
Migneault, 2012™°° |8 169 (168 [130.60 [19.80 [131.80/18.60 -2.06 0.25 -2.31
Moreau, 2001™* 6 15 |9 142.00 [11.62 [142.00{9.00 [131.00 143.00 |9.00 [-11.00 [494 [-0.80 [4.29
r;ocoxé\ﬂosEWOMAN, 6 107 (110 [126.00 [18.62 [129.00[20.98 [125.00 [15.52 [125.00 [15.73 0.50 2.1
NC WISEWOMAN, [12  [105 [105 [126.00 [18.62 [129.00(20.98 |126.00 [15.37 |125.00 [15.37 0.50 2.1
2008
Nilsson, 1992 12 |30 [29 [147.50 [15.50 [151.80]/19.50 [139.80 [19.40 [148.00 [19.10
ODES, 1995 12 |52 |43 [132.80 [15.14 [128.70]9.84 -6.40 10.10 [-0.50 [11.15
PEGASE, 2008™° |6 274 (199 -0.63 0.34
PHPP, 2007 12 |46 [41 [127.60 [15.70 [132.00/17.80 [122.40 |16.30 [123.30 [15.20
PREDIAS, 2009 |12 |91 [91 [141.80 [18.60 [139.10]15.90 {137.20 [17.10 |139.10 [15.30 [-4.60 19.10 [-1.00 [16.70
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Appendix D Table 1. Results of Included Studies for Systolic Blood Pressure

Mean
Difference
BL Change of Change SE
FU | IG | CG BL BL |Mean | BL FU FU FU FU [ Change [Change| Mean | Change | Between |Difference
Study (mo) | N N |MeanIG|SDIG| CG |[SD CG|Mean IG|SD IG |Mean CG| SD CG |Mean IG| SD IG CG SD CG | Groups |of Change
PREMIER, 2003™° |6 97 |97 -14.20 [10.10 |-7.80 [10.30 |-6.30 1.3
PREMIER, 2003™® [18 |96 |97 [144.10 [7.10 [143.50[8.20 -11.00 [13.00 [-9.90 [13.20 [-1.00 1.51
PREPARE, 2009” |6 29 [29 [139.00 [15.00 [141.00]15.00 -3.30 1827 |-2.60 [11.13 |0.20 3.49
PREPARE, 2009 [12 [29 [29 [139.00 [15.00 [141.00[15.00 -0.4 13.33 [-35 14.01 [2.70 3.34
RIS, 1998 12 [239 (238 [155.00 [18.00 [155.00]20.00 -3.00 16.00 [-2.00 [20.00 [-2.00 1.79
RIS, 1998 79.2 |248 [252 [155.00 |18.00 [155.00]/20.00 -1.00 1527 [1.00 [17.01 |-2.00 1.43
Rodriguez, 2012 6 154 (168 [135.96 [13.78 [137.15[17.52 [131.19 [14.58 [131.65 [16.82
Rodriguez, 2012 12 [151 [158 [135.96 [13.78 [137.15|17.52 [130.58 |[14.39 [130.90 [20.98
Rodriguez-Cristobal, [24 146 [154 [133.80 [17.40 [134.70[18.00 |129.60 [15.10 [136.90 [14.80 -6.80 2.02
2012
SLIM, 2011 24 |56 [58 [141.60 [16.70 [145.00[14.60 [137.20 [14.70 [139.90 [13.50
SLIM, 20117 49.2 |57 |58 [141.60 [16.70 [145.00[14.60 [138.60 [14.30 [141.20 [13.90
TONE, 1998™/ 36 [147 [341 [127.60 [12.10 [127.70[12.10
Wister, 2007"% 12 |157 [158 [139.00 [15.20 [136.10]14.30 -7.49 1585 |-3.58 [16.03
SPRING, 2012™ 12 |89 |90 [158.00 [17.10 [158.00]16.30 -6.80 17.09 |-5.60 [14.28 [1.20 2.35
MDPS, 2012 12 [38 [41 [135.90 [18.61 [132.10]/14.04 -6.55 1473 |-045 [18.31 [-6.10 3.75
Live\é\éell, BeWell, |6 113 [117 [126.90 [18.07 [127.60[21.63 0.70 14.88 [-1.20 [14.06
2012
Live Well, Be Well, [12  [113 [117 [126.90 [18.07 [127.60|21.63 0.30 1488 [0.30 [17.31
2012
Cochrane, 2012°% |12 [236 [365 [144.40 [16.20 |146.00]17.00 -5.64 14.85 |-6.65 [16.67
HIPS, 2012'" 12 [355 |300
E-LITE, 2013°’ 15 |81 [81 [118.20 [11.50 [118.40[11.20 -0.40 1350 [0.10 [14.40
PRO-FIT, 2012% 12 [169 [143 [123.00 [14.40 [126.30/15.70 [123.00 |[14.10 [125.20 [14.40
Bosworth, 2009%* 24 [110 [128 [126.00 [20.00 [124.00|18.00 -3.90 15

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 2. Results of Included Studies for Diastolic Blood Pressure

Mean
Difference
BL FU FU of Change SE
FU | IG | CG BL BL |Mean| BL |[Mean| FU | Mean| FU | Change |Change| Change | Change | Between | Difference
Study (mo)| N N |MeanIG|SDIG| CG |SDCG| IG |SDIG| CG [SDCG| MeanIG | SDIG |Mean CG| SD CG Groups of Change
Hardcastle, 2008™" |6 203 [131 [83.52 10.26 |82.41[10.42 -1.98 7.27 0.49 7.21
Hardcastle, 20087 [18 | 203|131 [83.42 9.63 |81.92(9.27 [82.40 [9.03 [82.81 [8.13
HIP, 2009™° 6 132 (132 [75.30 11.10 [73.30(10.50 -5.40 -3.60
HIP, 2009™° 18 [128 [122 [75.30 11.10 [73.30(10.50 -5.30 -4.90
HTTP, 1993 18 |86 |74 [100.00 [7.00 [98.00|7.00 [95.00 [9.00 [96.00 [11.00 [-6.00 11.00 |-2.00 10.00 |-4.00 1.53
Hyman, 2007"> 6 188 (93 [85.59 9.46 |84.80(8.90 |82.37 [10.82 [81.70 [9.40
Hyman, 2007"> 18 [188 [93 [85.59 9.46 |84.80(8.90 |82.81 [10.53 [81.70 [9.60
Kallings, 2009™*" 6 41 |50 [79.90 150 [81.60(1.30 -1.00 8.33 -1.70 9.56
LIFE, 2010™° 11 |60 |66 [87.90 10.07 [84.60(9.75 -6.40 -5.80
LIHEF, 2002"’ 24 |360 [355 [91.00 9.00 [91.00(8.00 -4.30 -3.20 -1.10 0.66
Migneault, 2012™°° |8 169 |168 [80.90 12.50 [80.30(11.80 -1.28 -0.10 -1.18
Moreau, 2001™* 6 15 |9 84.00 3.87 [86.00(6.00 [81.00 [3.87 [87.00 [9.00
21(()30\8/\1/{08EWOMAN, 6 107 [110 [77.00 10.34 [80.00[12.59 [81.00 [8.28 [80.00 [9.44 0.90 1.2
gl&)\é\ﬂOSEWOMAN, 12 |105 [106 [77.00 10.34 [80.00[12.59 [79.00 [8.20 [79.00 [9.27 0.00 1.2
Nilsson, 1992™° 12 |30 [29 [86.00 6.20 |85.80(7.50 |79.90 [7.20 [81.80 [8.80
ODES, 1995% 12 |52 [43 [87.50 8.65 |87.00[7.21 -3.40 7.21 -0.70 8.52
PHPP, 2007*%* 12 |46 |41 [78.20 9.00 [79.30/11.80 |74.50 [10.20 [75.00 [10.20
PREDIAS, 2009 [12 |91 [91 [88.50 10.50 |87.30]/9.70 [84.10 [10.40 [85.20 [12.30 [-4.40 11.70 |-2.10 12.60
PREMIER, 2003 |6 97 |97 -7.40 7.10 -3.80 7.10 -3.60 0.89
PREMIER, 2003™ [18 [96 |97 [87.20 4.00 |87.80(4.50 -7.40 8.80 -6.50 9.60 -1.00 1.02
RIS, 1998™7 12 [239 [238 [91.00 8.00 [91.00[9.00 -2.50 8.00 -0.80 9.20 -1.60 0.79
RIS, 19982 79.2 248 [252 [91.00 8.00 [91.00[9.00 -4.00 6.43 -3.00 7.69 -1.00 0.66
Rodriguez-Cristobal,[24  [146 [154 |80.70 9.80 [81.70(9.40 |75.50 [9.70 [80.40 [8.70 -4.40 1.22
2012
SLIM, 2011 24 |56 |58 [89.00 9.40 |89.10(7.80 |87.60 |7.30 |85.40 [8.00
SLIM, 2011 49.2 [57 |58 [89.00 9.40 |89.10(7.80 [83.80 [7.90 [84.90 [7.60
TONE, 1998 36 |147 [341 [71.30 8.90 [71.50[8.50
SPRING, 2012™° |12 [89 [90 [92.00 9.50 [91.00(8.50 -4.40 9.39 -3.30 7.26 1.10 1.25
MDPS, 2012 12 (38 [41 [80.10 7.85 |78.40(7.84 0.70 9.55 1.43 1121 [-0.73 2.35
Cochrane, 2012™% [12  [236 |365 |[85.30 9.60 |84.90[9.50 -3.31 8.35 -3.56 9.31
E-LITE, 2013%" 15 |81 [81 [73.90 7.20 |72.50[9.20 -1.10 9.90 -0.30 9.90

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation;
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Appendix D Table 3. Results of Included Studies for Total Cholesterol

Mean
Difference
BL FU FU of Change SE
FU | IG | CG BL BL Mean | BL | Mean |FUSD | Mean | FU SD | Change |Change| Change | Change | Between |Difference

Study (mo) | N N |MeanIG|SDIG| CG [SDCG| IG IG CG CG |MeanIG| SDIG | Mean CG| SD CG Groups |of Change
Hardcastle, 2008™°" |6 203 (131 [5.48 114 |5.42 [1.03 -0.14 0.71 0.00 0.69
Hardcastle, 2008™" |18 [203 [131 [5.51 1.01 [539 [0.93 [536 [1.03 [552 [1.03
Hyman, 1998 6 65 |58 |273.20 [40.30 [272.40(42.30 |265.00 267.60 -8.20 -4.80 -3.40
Hyman, 2007">° 6 188 (93 [197.71 [35.50 [192.80]46.70 [192.86 [40.93 [194.10 [41.90
Hyman, 2007>° 18 [188 |93 [197.71 [35.50 [192.80[46.70 [191.16 |38.97 |188.60 [42.40
Johnston, 199577 6 80 [39 [6.17 6.10
Kallings, 2009™*" 6 41 |50 [5.60 0.10 |5.50 [0.10 -0.30 0.98 0.10 0.36
LIFE, 2010™° 11 |60 |66 |[240.70 [42.60 [237.80(43.06 -4.10 -7.80
LIHEF, 2002’ 24 |360 [355 [5.66 091 [5.59 [0.93 -0.03 0.07 -0.11 0.05
?(()30\8/\1/1IOSEWOMAN, 6 106 (110 [205.00 [41.18 |[215.00(36.71 |203.00 [30.89 [205.00 |31.46 -2.00 4.2
gl(%\é\l/lIOSEWOMAN, 12 |106 [106 [205.00 [41.18 [215.00[36.71 [199.00 |29.86 |199.00 [30.89 -0.30 4.2
Neil, 19957 6 207 |102 [7.08 063 |[7.23 |0.63 [6.94 [0.73 [7.10 [0.63
NFPMP, 2002" 12 |67 |63 -2.30 -6.20
Nilsson, 1992 12 |30 [29 [5.74 0.72 |5.64 |0.81 [578 [0.77 [5.87 |0.84
ODES, 1995 12 |52 [43 [6.37 0.94 |6.58 [0.85 -0.23 0.65 -0.16 0.59
PAC, 2011 6.25 [20 [15 [4.90 090 |5.00 [1.20 [490 [0.90 [4.70 [1.20
PEGASE, 2008™%° 6 274 [199 -7.64 -3.40
PHPP, 2007 12 |46 [41 [204.30 [31.80 [207.00[30.20 [201.90 [32.20 |209.60 [32.40
PREDIAS, 2009 12 [91 |91 [212.20 [43.80 [209.90|36.60 [201.90 [35.60 [207.90 [36.80 [-10.30 [35.90 [-2.00 35.10
PREPARE, 2009 |6 29 [29 [4.70 1.10 [4.70 ]0.90 -0.26 0.56 0.04 0.80 -0.31 0.18
PREPARE, 2009 |12 [29 [29 [4.70 1.10 [4.70 ]0.90 -0.04 0.81 0.11 0.84 -0.17 0.19
RHPP, 1993% 36 |643 [258 [267.80 264.70
RIS, 1998 12 [239 (238 [6.70 1.20 [6.60 [1.20 -0.50 1.00 -0.10 0.70 -0.40 0.08
RIS, 1998 79.2 [248 [252 [6.70 1.20 [6.60 [1.20 -0.70 0.80 -0.20 0.81 -0.50 0.08
Rodriguez-Cristobal, [24 146 [154 [211.10 [26.70 |210.20[25.50 [204.40 [30.50 |224.40 [32.00 -19.20 3.29
2012
SLIM, 20117 24 |56 [58 |5.17 0.83 |[5.27 |0.85 [5.40 [0.85 [555 [0.89
SLIM, 20117 49.2 |57 |58 [5.17 0.83 |5.27 |0.85 [551 [0.82 [5.48 [0.97
SE Cholesterol 7 143 (150 [6.64 6.53 -0.33 0.72 -0.20 0.73 -0.13 0.0714
Project, 1997
SE Cholesterol 12 [165 [176 |6.64 6.53 -0.25 0.64 -0.21 0.66 -0.04 0.0663
Project, 1997
Stevens, 2003% 12 |277 |271 [230.81 [23.17 [232.08|25.18 [223.42 |26.79 [225.89 [29.24 [-7.39 -6.19 -2.47
Tomson, 1995 12 |41 [35 |[7.28 024 [7.30 |0.24 [701 |o0.86 |[7.06 |0.85
Wister, 2007"% 12 |157 [158 [5.80 1.30 [5.60 [1.20 -0.41 1.15 -0.14 1.15
SPRING, 2012™ 12 |89 [90 [5.60 0.85 |5.60 |0.94 -0.32 0.99 -0.14 0.82 0.17 0.14
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Appendix D Table 3. Results of Included Studies for Total Cholesterol

Mean
Difference
BL FU FU of Change SE

FU | IG | CG BL BL Mean | BL | Mean |FUSD | Mean | FU SD | Change |Change| Change | Change | Between |Difference
Study (mo) | N N |MeanIG|SDIG| CG [SDCG| IG IG CG CG |MeanIG| SDIG | Mean CG| SD CG Groups |of Change
MDPS, 2012% 12 37 |39 4.97 1.15 5.05 1]0.88 -0.09 0.73 0.06 0.94 -0.15 0.19
Cochrane, 2012  [12  [236 [365 [5.70 0.90 [5.70 [0.90 -0.56 0.94 -0.54 0.93
E-LITE, 2013% 15 81 |81 185.70 [31.10 (188.40(31.80 4.40 50.40 10.60 49.50
PRO-FIT, 2012* 12 169 [146 [5.30 140 520 [1.20 [520 120 [5.10 [1.20

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 4. Results of Included Studies for Low-Density Lipoprotein Cholesterol

Mean
Difference
BL BL FU FU Change Change of Change SE
FU | IG |[CG |[BL Mean| BL | Mean | SD | Mean | FU Mean | FUSD | Mean |Change| Mean Change | Between |Difference

Study (mo)| N | N IG SDIG| CG CG IG |SDIG| CG CG IG SD IG CG SD CG Groups |of Change
Hardcastle, 2008™° |6 203 [131 |1.46 0.43 |153 |0.46 -0.05 |0.14 -0.07 0.34
Hardcastle, 20087 [18 [203 [131 [1.46 0.38 [152 043 [1.33 [0.35 [1.39 0.41
HLC, 2011* 6 |114 |65 [1.37 0.39 |1.45 037 [1.37 041 [138 [0.30
Johnston, 1995"" |6 80 [39 [1.35 1.50
Kallings, 2009™* |6 |41 [50 [1.70 0.07 [1.70 [0.05 0.00 0.33 0.00 0.36
LIFE, 2010™° 11 |60 |66 [53.50 12.39 [54.10 [12.19 0.40 -0.10
LIHEF, 2002 24 [360 |355 [1.32 0.33 [1.36 [0.38 0.10 0.07 0.03 0.02
Moy, 20017 24 |117 |118 0.044 [0.300 [0.008 [0.200
gloc()\é\ﬂOSEWOMAN, 6 |106 {110 |[57.00 14.41 |56.00 [14.68 [59.00 |8.24 [58.00 [8.39 0.60 1.1
NC WISEWOMAN, (12 106 |106 |57.00 14.41 |56.00 [14.68 [57.00 |8.24 [58.00 [8.24 -0.05 1.1
2008
Neil, 1995 6 |207]102 [1.21 0.27 |1.23 028 [1.23 [029 [125 [0.30
NFPMP, 2002*° |12 |67 |63 3.90 2.70
Nilsson, 1992 12 [30 [29 |0.88 0.22 |0.88 [0.23 [0.97 [0.27 [0.98 0.24
ODES, 1995 12 |52 [43 |1.010 0.220 [1.040 [0.200 0.050 [0.115 [0.015 [0.098
PAC, 2001 6.25[20 |15 [1.30 0.40 |150 |[050 [1.30 [0.40 [1.40 [0.50
PEGASE, 2008™° |6 274 199 0.87 0.38
PHPP, 2007*%* 12 |46 |41 |54.50 13.40 [55.70 [12.90 |[56.70 [14.20 [56.50 [15.60
PREDIAS, 2009 [12 [91 |91 [55.90 14.10 [53.50 [13.20 [54.60 |14.90 [51.30 [14.50 [-1.30 [6.90 -2.20 9.40
PREPARE, 2009 |6 |29 [29 [1.20 1.30 -0.08 [0.16 -0.04 0.16 -0.04 0.05
PREPARE, 2009” [12 [29 [29 [1.20 1.30 -0.03 |0.21 0.02 0.16 0.00 0.05
RIS, 1998™2 12 [239 (238 [1.30 0.40 [1.20 [0.40 -0.06 |0.27 -0.08 0.30 0.02 0.03
RIS, 1998 79.2 [248 [252 [1.30 0.40 [1.20 [0.40 -0.06 |0.24 -0.08 0.24 0.02 0.02
Rodrilglzjez-Cristobal, 24 [146 |154 [54.20 12.00 [55.20 [13.10 [61.70 [15.10 [60.30 [14.60 2.10 1.53
2012
SLIM, 2011 24 |56 |58 [1.14 0.30 |1.11 028 [121 033 [1.16 [0.30
SLIM, 2011 49.2 |57 |58 [1.14 0.30 |1.11 028 [125 037 [1.18 [0.31
Tomson, 1995°° 12 |41 |35 1.29 [0.28 [1.44 [0.43
Wister, 2007"% 12 |[157 [158 [1.30 0.30 [1.30 [0.30 0.04 0.19 0.03 0.19
SPRING, 2012™° [12 [89 |90 [1.30 029 [1.30 [0.34 0.07 0.19 0.10 0.22 0.02 0.03
MDPS, 2012 12 |37 [39 [1.43 0.35 [1.59 [0.48 0.07 0.18 -0.05 0.25 0.12 0.05
Live Well, Be Well, [6 113|117 |53.00 17.01 |[54.70 [17.31 1.80 7.44 0.60 757
2012
;B/ez\é\éen, BeWell, [12 [113 (117 [53.00 17.01 [54.70 [17.31 3.20 9.57 1.70 8.65

1
Cochrane, 2012'% [12 236|365 [1.20 0.30 [1.20 [0.30 0.01 0.16 0.01 0.15
HIPS, 2012™ 12 |[355 [300
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Appendix D Table 4. Results of Included Studies for Low-Density Lipoprotein Cholesterol

Mean
Difference
BL BL FU FU Change Change of Change SE
FU | IG |[CG |[BL Mean| BL | Mean | SD | Mean | FU Mean | FUSD | Mean |Change| Mean Change | Between |Difference
Study (mo)| N | N IG SDIG| CG CG IG |SDIG| CG CG IG SD IG CG SD CG Groups |of Change
E-LITE, 2013% 15 |81 |81 [46.20 13.10 |46.70 |10.70 2.60 11.70 2.90 12.60
PRO-FIT, 2012% 12 1169 {143 [1.20 0.40 |1.20 0.40 [1.20 0.40 [1.20 0.40
Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 5. Results of Included Studies for High-Density Lipoprotein Cholesterol

Mean
Difference
BL BL FU FU Change of Change SE
FU | IG | CG BL BL SD| Mean | SD | Mean [FUSD| Mean | FUSD | Mean |Change| Change | Change | Between |Difference
Study (mo)| N N [MeanIG| IG CG CG IG IG CG CG IG SD IG |Mean CG| SD CG Groups |of Change
Hardcastle, 2008™° |6 203 (131 [2.94 1.28 [3.03 1.14 0.09 1.00 0.25 0.92
Hardcastle, 20087 [18 [203 [131 [2.96 1.14 [3.01 1.08 [3.28 1.05 [3.48 [0.94
HLC, 2011* 6 |114 |64 [2.86 0.86 [2.94 |0.83 [2.71 [0.82 [296 [0.90
Johnston, 1995"" |6 67 [30 [4.12 4.00
Kallings, 2009™" |6 |41 [50 [3.40 0.12 [3.20 [0.09 -0.10 [0.49 0.10 0.72
LIFE, 2010™° 11 |60 |66 [149.40 [31.76 [147.70 [32.50 -2.80 -6.00
LIFEF, 20027 24 |360 |355 [3.64 0.81 [356 |[0.79 -0.11 0.04 -0.15 0.05
Moy, 20017 24 [117 118 |4.70 1.40 (430 [1.20 -0.69 |1.10 -0.40 0.80
gl&)\é\ﬂOSEWOMAN, 6 |102 [103 [121.00 [33.33 [130.00 [{33.49[119.00 [25.25 [121.00 [27.40 -2.00 3.7
NC WISEWOMAN, (12 103 [101 [121.00 [33.33 130.00 |33.49/114.00 |25.37 [115.00 [27.13 -1.10 3.7
2008
Neil, 1995 6 |207 |102 [5.14 0.64 |525 |0.65 |499 [0.69 |5.06 |[0.62
NFPMP, 2002*° |12 |67 |63 -6.20 -7.70
Nilsson, 1992 12 [30 [29 [4.02 0.80 [3.97 [0.72 [3.95 [0.81 [400 [0.73
ODES, 1995 12 |52 |43 [4.27 0.87 |457 |0.85 -0.18 [0.72 -0.22 0.59
PAC, 2001 6.25[20 |15 [2.90 0.80 [290 [1.10 [290 [0.90 [2.70 [1.10
PEGASE, 2008™° |6 274 (199 2.00 10.00 8.00
PHPP, 2007*%* 12 |46 |41 [121.00 [29.20 [123.80 [28.20]/119.60 [28.00 [123.90 [26.60
RIS, 1998 12 [239 [238 [4.60 1.00 [450 [1.10 -0.30 ]0.80 -0.10 0.80 -0.30 0.08
RIS, 1998 79.2 |248 252 |4.60 1.00 [450 [1.10 -0.70 ]0.80 -0.20 0.81 -0.40 0.08
Rodriguez-Cristobal,[24 [146 [154 [134.60 [26.90 [134.30 [28.60|131.10 [28.00 [129.60 [31.40 1.90 4.06
2012
SLIM, 2011 24 |56 |58 [3.39 0.81 [351 [0.75 [359 [0.81 [366 |[0.81
SLIM, 2011 49.2[57 [58 [3.39 0.81 [351 [0.75 [3.57 [0.86 [357 [0.72
SE Cholesterol 7 |135 145 [4.71 4.62 -0.32 [0.70 -0.19 0.72 -0.13 0.071
Project, 1997
SE Cholesterol 12 |153 [164 |4.71 4.62 -0.24 |0.74 -0.19 0.64 -0.04 0.07
Project, 1997
SPRING, 2012™ [12 [89 [90 |3.60 0.78 [3.60 [0.81 -0.34 |0.87 -0.18 0.77 0.16 0.12
MDPS, 2012 12 |37 [39 [2.89 1.01 [2.79 [0.84 -0.12 |0.67 0.11 0.75 -0.23 0.17
Live\é\éell, BeWell, |6 [113 117 [112.00 [31.89 [114.80 [32.45 -6.60 [19.13 [-2.40 22.71
2012
Live Well, Be Well, |12 [113 [117 [112.00 [31.89 |114.80 [32.45 -5.80 [24.45 |-3.60 23.80
2012
HIPS, 2012'" 12 |[355 [300
E-LITE, 2013° 15 [81 [81 [104.60 [27.40 [108.90 [27.00 5.20 4410 [10.60 45.00
PRO-FIT, 2012® |12 [128 [105 [3.60 130 [3.70 [1.20 [350 [1.10 [3.60 [1.20

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 6. Results of Included Studies for Triglycerides

Mean
Difference
BL FU FU of Change SE
FU | IG | CG BL BL SD| Mean (BL SD| Mean FU | Mean | FU SD | Change|Change| Change | Change | Between |Difference
Study (mo)| N N [MeanIG| IG CG CG IG SDIG| CG CG |Mean |G| SDIG |Mean CG| SD CG Groups |of Change
Hardcastle, 2008™° |6 203 131 [1.96 128 [1.73 |1.03 -0.17 1.14 -0.15 0.92
Hardcastle, 2008™°7 [18 [203 [131 [1.96 079 [1.77 [1.02 [1.65 1.01 [155 [0.78
HLC, 2011* 6 [118 |69 [1.71 1.05 [1.74 [1.04 [152 |0.86 [1.55 [0.87
Johnston, 1995"" [6 [80 [39 [1.10 1.20
Kallings, 2009"*" |6 |41 [50 [1.40 0.10 [1.30 Jo0.10 -0.20  [0.49 0.00 0.36
LIFE, 2010™° 11 |60 |66 [134.40 |63.52 [122.20 [64.99 -2.60 8.70
LIHEF, 2002 24 [360 [355 |[1.56 1.01 [1.49 [1.00 -0.06 -0.06 0.00 0.05
Moy, 20017 24 ]117 118 -0.40 2.00 -0.06 1.90
Neil, 1995 6 [207 [102 [1.52 1.54
NFPMP, 2002" 12 |67 [63 -0.80 -3.10
Nilsson, 1992 12 [30 [29 [1.86 0.68 [1.84 [090 [1.93 [0.73 [1.98 [0.90
ODES, 1995 12 |52 |43 [2.38 1.30 [2.18 |0.85 023 [1.01 0.17 0.92
PAC, 2001 6.25[20 [15 [1.70 060 [1.40 [0.70 [1.50 [0.80 [1.40 [0.50
PHPP, 2007 12 |46 |41 [174.80 [103.50[/166.00 [87.70 [146.90 [70.90 [167.40[/91.10
PREDIAS, 2009 [12 [91 [91 [156.20 [151.00{144.10 [102.10]120.60 |65.50 [141.60/99.50 |-35.60 [136.80 |[-2.50 100.30
PREPARE, 2009” |6 [29 [29 [1.40 1.20 -0.02 |0.47 0.11 0.52 -0.17 0.15
PREPARE, 2009” [12 [29 [29 [1.40 1.20 0.03 0.56 0.04 0.47 0.03 0.14
RIS, 19982 12 |239 [238 [1.90 1.10 [1.90 [1.00 0.01 0.84 0.17 1.43 -0.18 0.11
RIS, 1998 79.2 [248 [252 [1.90 1.10 [1.90 [1.00 0.02 0.76 0.24 0.89 -0.22 0.07
Rodriguez-Cristobal|24 [146 [154 [116.50 [54.30 [116.60 [59.60 [115.10 [56.50 [119.20|55.40 -5.60 6.63
2012
SLIM, 2011 24 |56 |58 [1.52 1.18 [1.44 079 [1.24 |056 [1.45 [1.60
SLIM, 2011 49.2 |57 |58 [1.52 1.18 [1.44 079 [1.74 |187 153 [1.06
Tomson, 1995> 12 |41 [35 1.97 [1.01 [1.79 [0.81
MDPS, 2012 12 [37 [39 [1.41 050 [1.44 |0.64 -0.09 [0.49 0.01 0.50 -0.10 0.11
Live Well, Be Well, |6 |113 [117 [148.30 [113.74/128.10 |93.02 -8.80 8185 [14.40 69.23
2012
Live Well, Be Well, |12 [113 [117 [148.30 [113.74[128.10 [93.02 -160 [72.28 [4.90 54.08
2012%°
HIPS, 2012'" 12 |355 [300
E-LITE, 2013% 15 |81 [81 [174.50 |[71.20 [164.00 [65.80 -28.80 |[97.20 [-18.80 99.00
PRO-FIT, 2012%® |12 [128 [110 [1.20 060 [1.30 [0.70 [1.30 [0.70 [1.20 0.60

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 7. Results of Included Studies for Fasting Plasma Glucose

Mean
Difference
FU FU of Change SE
FU | IG | CG BL BL SD|BL Mean |BL SD| Mean |FU SD| Mean |[FU SD| Change |Change| Change |Change| Between |Difference
Study (mo)| N N [MeanIG| IG CG CG IG IG CG CG | MeanIG| SDIG |Mean CG| SD CG | Groups |of Change
HLC, 2011 6 |142 |83 |5.87 0.58 |5.91 058 |[566 |0.82 [5.89 [0.86
Kallings, 2009"" [6 41 |50 |5.50 0.10 |5.40 0.10 -0.20 0.33 -0.10 0.36
LIFE, 2010™° 11 |60 |66 [95.60 [11.62 [93.50 12.19 0.30 0.70
LLDP, 20127 12 [147 [142 [104.41 [11.90 [105.61 [12.30 0.50 11.82 |[-1.50 15.81
Moreau, 2001™°* |6 15 [9 [5.60 1.16 |[5.70 1.20 [550 [0.77 [5.70 [0.90
Nilsson, 1992 12 |30 [29 [5.14 059 |5.17 052 |[5.17 |0.41 [5.28 [0.70
ODES, 1995 12 |52 |43 |5.65 0.81 |5.41 0.52 -0.20 0.10 0.00 0.10
PAC, 2001% 6.25[20 [15 [5.30 1.10 [6.30 320 [5.70 [1.00 [6.40 [2.40
PHPP, 2007" 12 |46 |41 |5.50 0.60 |5.40 0.40 [550 [0.40 [5.40 [0.40
PREDIAS, 2009> [12 |91 [91 [105.70 [12.40 [105.50 [12.40 [101.40]/11.30 [107.30 [14.30 [-4.30 11.30 [1.80 13.10
PREPARE, 2009” [6 [28 [29 [5.60 0.50 |5.70 0.50 -0.35 0.60 -0.08 0.62 -0.30 0.14
PREPARE, 2009” [24 [22 [29 [5.60 0.50 |5.70 050 |[5.40 [0.70 [5.70 [1.00 -0.30 0.18
RIS, 1998™° 12 [239 [238 [5.80 2.40 |5.80 2.00 -0.40 4.50 0.20 1.40 -0.60 0.31
RIS, 1998 79.2 [248 [252 [5.80 2.40 [5.80 2.00 -0.20 1.45 0.00 1.17 -0.20 0.12
SLIM, 2011™° 24 [56 [58 [6.01 0.84 [5.92 070 [6.05 [1.09 [6.31 [0.84
SLIM, 2011 49.2 |57 |58 [6.01 0.84 |5.92 070 [6.30 [1.07 [6.48 [0.86
Watanabe, 2003%" [12 [79 |77 [6.10 0.55 |5.50 0.55
Wister, 2007™%° 12 |157 [158 [8.30 2.60 [8.10 2.30 -0.37 3.07 0.01 2.69
SPRING, 2012™° |12 [89 [90 |[5.40 0.50 |5.40 0.68 0.17 0.55 0.28 0.63 0.11 0.07
MDPS, 2012 12 |37 [39 [5.17 0.44 |5.17 0.44 -0.03 0.36 0.05 0.44 -0.08 0.1
Live Well, Be Well, [6  |113 [117 [93.80  [11.69 [93.50 11.90 -0.70 9.57 0.40 10.82
2012
Live\é\éell, BeWell, [12 [113 (117 [93.80 [11.69 [93.50 11.90 -0.90 10.63 |[-1.40 10.82
2012
E-LITE, 2013° 15 [81 [81 [100.10 [9.70 [99.30 9.00 -2.70 14.40 [0.20 15.30
PRO-FIT, 2012%* |12 [169 [145 [4.90 0.80 [4.90 1.00 [470 [0.70 [4.80 [0.80

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 8. Results of Included Studies for Adiposity

Mean
Difference
BL FU FU of Change SE
FU CG | Mean BL |BL Mean|{BL SD| Mean |FU SD| Mean |FU SD| Change | Change | Change |Change| Between |Difference
Study (mo)|IGN| N IG SD IG CG CG IG IG CG CG [MeanIG| SDIG |[Mean CG|SD CG | Groups |of Change
ADAPT, 2006™° 12 [123 [118[86.50 [12.73 |84.40 [6.10 -3.52 2.72 -0.96 1.88
ADAPT, 2006™° 36 |123 [118(86.50 [12.73 [84.40 [6.10 [85.00 [12.73 [83.70 [11.92
Ammerman, 2003”* |6 154 [189 [79.50 [29.39 [80.00 [30.16 -1.41 6.37 -0.45 4.17 -0.95 0.46
Ammerman, 2003* |12 [189 [196 [79.50 [29.39 [80.00 [30.16 -0.73 491 0.00 0.73 0.487
Anderson, 1992"° 12 |95 |51 [71.55 [10.86 |[71.44 [9.91
APHRODITE, 2011%® [6 [350 [318]29.00 [4.40 [28.50 [4.10 -0.30 1.10 -0.20 1.00
APHRODITE, 2011% [18 [330 [305 [29.00 [4.40 [28.50 [4.10 -0.20 1.70 -0.10 1.60
Applegate, 19927 [6 |21 |26 [88.70 79.70 86.60 79.40 -2.10 0.30
Beckman, 1995 6 32 |32 [87.20 [12.45 |83.60 [13.01 [84.80 [11.31 [84.40 [14.14
Beckman, 1995 12 [32 [32 [87.20 [12.45 |83.60 [13.01 [84.50 [11.88 [83.90 [13.58]-2.70 2.83
Bloemberg, 1991 |6  [39 |41 [80.80 [9.90 [83.30 [8.60 -0.94 2.68 0.06 1.86
Bo, 2007™"° 12 [169 [166 [29.70 [4.10 |29.80 [4.60 [29.40 [4.40 [30.40 [4.80 [-0.29 1.79 0.61 1.97
(;(?\(/)\{(I)?EWOMAN, 12 (433 [436 [31.60 32.00 31.40 32.00 -0.20 0.00
1

DEER, 1998"" 12 |95 |o1 -2.80 3.50 0.60 3.50
Delahanty, 2001" 6 |44 |44 [79.60 [15.40 [83.20 [15.00 |[77.70 [15.40 [83.20 [15.00
Delahanty, 2001" 12 |43 |44 [79.60 [15.40 [83.20 [15.00 [78.20 [15.40 [83.20 [15.00
DPP, 2002% 24 94.10 [20.80 [94.30 [20.20 -5.40 -0.20
DPP, 2002% 36 94.10 [20.80 [94.30 [20.20 -4.00 0.30
Edelman, 2006™° 10 |77 |77 [33.30 [7.80 [34.10 [7.70 [32.10 33.50
EDIPS, 2001 6 |35 |32 [83.30 [16.10 [85.50 [14.20 [81.90 [16.60 [86.10 [13.80]-1.50 2.60 0.54 2.20 -2.00 0.61
EDIPS, 2001% 24 (30 |24 [83.30 [16.10 [85.50 [14.20 -1.80 5.90 1.50 2.60
EDIPgSl-NewcastIe, 12 [39 |43 [93.40 [16.00 [90.60 [12.50 -2.30 0.01 -2.50 1.25
2009
Enhanced Fitness 12 [180 [122[31.35 [3.75 [30.97 [3.45 [30.74 [3.88 [30.64 [3.62
Trial, 2012%
EUROACTION, 2008 |12 [1019]332 -0.47 0.13 -0.56 0.16
FDPS, 2001™® 24 [256 [250(86.70 [14.00 [85.50 [14.40 -3.50 5.50 -0.80 4.40
FDPS, 2001™"® 36 |231 [203[86.70 [14.00 |85.50 [14.40 -3.50 5.10 -0.90 5.40
GOAL, 2009™’ 12 [169 [172(88.30 [12.10 [87.60 [13.70 -1.90 -0.90
GOAL, 2009™’ 36 |148 [165[88.30 [12.10 |87.60 [13.70 -1.40 5.40 -1.00 5.20
Green Prescription |12 [451 [427 [30.00 [6.70 [29.90 [6.40 -0.11 1.46 -0.05 1.32 -0.06 0.09
Program, 2003'%®
Hardcastle, 2008™" |6 |203 [131(33.67 [5.41 [34.28 [6.98 -0.21 1.42 0.15 1.14
Hardcastle, 2008™°" |18 [203 [131[33.66 [5.12 [33.37 [4.47 [33.68 [4.77 [34.04 |4.88
HIP, 2009™° 6 132 [132 [202.50 [37.50 [202.10 [39.60 -7.00 10.70 [-0.30 6.30
HIP, 2009™%° 18 [128 [122 |202.50 [37.50 [202.10 [39.60 -3.80 9.80 -2.10 12.00
HLC, 2011% 6 179 |70 [29.66 [5.33 [29.79 [494 |[28.72 [5.00 [29.50 |5.24
Hyman, 1998" 6 |65 |58 [86.64 [19.53 [87.37 [20.25 [85.60 86.55 -1.09 -0.77 -0.32
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Appendix D Table 8. Results of Included Studies for Adiposity

Mean
Difference
BL FU FU of Change SE
FU CG | Mean BL |BL Mean|{BL SD| Mean |FU SD| Mean |FU SD| Change | Change | Change |Change| Between |Difference
Study (mo)|IGN| N IG SD IG CG CG IG IG CG CG [MeanIG| SDIG |[Mean CG|SD CG | Groups |of Change
Hyman, 2007 6 188 |93 [31.85 [7.63 [33.40 (820 [31.80 |[7.46 [33.30 [8.10
Hyman, 2007 18 [188 |93 [31.85 [7.63 [33.40 [8.20 [32.05 [8.17 [32.80 [8.00
Johnston, 1995”7 6 84 |47 [24.63 25.10
Kallings, 2009™* 6 |41 [50 [29.70 [3.40 [30.40 [2.90 -0.60 0.98 -0.20 0.72
Kosaka, 2005°° 24 [102 [356 -2.20 8.24 -0.45 12.51
Kosaka, 2005°° 48 [102 [356 -2.18 1.63 -0.39 1.42
LIFE, 2010™° 11 |60 |66 [26.50 [3.95 [26.80 [3.66 -0.20 0.00
LIHEF, 2002 24 [360 [355(81.10 [15.70 [80.00 [14.80 -1.50 -0.30 -1.20 0.26
LLDP, 20127 12 [147 [142 (3357 [5.10 [34.18 [5.90 -0.40 1.58 0.11 1.82
Moreau, 2001™* 6 15 |9 [81.10 [22.85[79.10 [22.20 |79.80 [22.46 [79.70 [22.50
Moy, 2001"° 24 [117 [118]28550 [5.00 [29.50 [7.00 -0.10 1.00 0.21 2.00
;l(():o\é\ll{oSEWOMAN, 6 108 [110 [181.00 [49.88 [180.00 [49.29 [179.00 [9.35 [179.00(8.39 -0.70 1.2
lgl(%\Sl\ﬂoSEWOMAN, 12 |106 [106 [181.00 [49.88 [180.00 [49.29 [180.00 [9.27 [180.00(8.24 0.40 1.2
Neil, 1995 6 |207 [102|26.47 [3.99 [26.32 [4.32 [26.32 [4.10 [26.08 [4.29
NFPMP, 2002"° 6 |70 |67 [28.10 [4.30 [29.20 [4.80 -0.50 0.60 -0.20 0.70
NFPMP, 2002"° 12 |67 |63 [28.10 [4.30 [29.20 [4.80 0.00 1.10 -0.20 1.00
Nilsson, 1992 12 [30 [29 [87.00 [11.01 [84.40 [12.80 [84.80 [11.20 [84.30 [13.20
ODES, 1995 12 |52 |43 |93.40 [12.98 [89.30 [13.77 -4.00 5.05 1.10 2.62
PAC, 2001 6.25(20 |15 [28.80 [6.60 [30.60 [7.30 [28.50 [7.00 [30.80 [6.90
PHPP, 2007 12 |46 |41 [23.60 [3.20 [24.00 [250 [23.10 [3.20 [23.90 [2.40
PREDIAS, 2009 12 |91 |91 [31.00 [4.70 |32.00 [570 [29.70 [4.70 [31.50 [5.80 [-1.30 1.70 -0.50 1.40
PREMIER, 2003 |6 |97 |97 [98.10 [18.40 [94.70 [16.00 -5.90 5.90 -1.30 3.40
PREPARE, 2009 |6 [29 |29 [79.40 [16.40 [81.10 [15.00 -0.61 3.37 -0.45 2.28 -0.15 0.76
PREPARE, 2009 |24 [22 |29 [79.40 [16.40 [81.10 [15.00 [82.00 [15.40 [80.00 [15.90 1.50 1.43
RIS, 1998™2 12 [239 [238(83.40 [14.10 [82.10 [11.90 -1.90 3.60 -0.60 3.10 -1.30 0.33
RIS, 1998™2 79.2 |248 252 (83.40 [14.10 [82.10 [11.90 -2.20 4.42 -0.60 3.64 -1.50 0.36
Rodrilglzjez-Cristobal, 24 |146 [154(30.30 [5.80 [30.50 [5.10 [29.60 [4.80 [31.80 [4.90 -1.70 0.28
2012
SLIM, 2011™° 24 |56 |58 [29.89 [4.16 [29.65 [3.42 [29.16 [3.84 [29.19 [3.14
SLIM, 2011 49257 |58 [29.89 [4.16 [29.65 [3.42 [29.19 [3.90 [29.37 [3.32
Wister, 2007"% 12 |157 [158[31.80 [6.90 [33.20 [7.60 -0.47 1.95 -0.33 1.80
SPRING, 2012™ 12 [89 |90 [28.00 [3.30 [29.00 [4.00 -0.10 1.32 -0.10 1.67 0.04 0.23
MDPS, 2012 12 [38 |41 [31.40 [4.82 [30.10 [4.19 -0.98 1.60 -0.21 0.77 -0.77 0.29
Live\é\éell, BeWell, |6 113 (117 [177.90 [39.33 [176.50 [40.02 -2.30 7.44 -0.40 6.49
2012
Live Well, Be Well, |12 [113 [117 [177.90 [39.33 {176.50 [40.02 -1.30 7.44 -0.40 8.65
2012%¢
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Appendix D Table 8. Results of Included Studies for Adiposity

Mean
Difference
BL FU FU of Change SE

FU CG | Mean BL |BL Mean|{BL SD| Mean |FU SD| Mean |FU SD| Change | Change | Change |Change| Between |Difference
Study (mo)|IGN| N IG SD IG CG CG IG IG CG CG [MeanIG| SDIG |[Mean CG|SD CG | Groups |of Change
Cochrane, 2012'% |12 [236 [365[28.70 [5.00 |27.50 [4.10 -0.22 1.96 -0.02 1.46
HIPS, 2012™ 12 [355 [300 -0.07 577 0.05 6.30
E-LITE, 2013% 6 81 [81 [31.70 [4.70 [32.40 [6.30 -1.50 2.70 -0.30 2.70
E-LITE, 2013"’ 15 [81 [81 [31.70 [4.70 [32.40 [6.30 -1.60 2.70 -0.90 2.70
PRO-FIT, 2012°° 12 [167 [147 [25.90 [450 [27.10 [5.40 [25.80 [4.40 [27.10 |5.20

Abbreviations: BL = baseline; CG = CG; FU = followup; IG = intervention group; mo = months; SD = standard deviation; SE = standard error.
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Appendix D Table 9. Results of Included Studies for Diabetes Incidence

Followup N N DM Events | DM Events | Relative Lower Upper
Study (mo) IG CcG IG CG Risk 95% Cl 95% ClI
PHPP, 2007 12 46 41 1 3
LLDP, 2012 12 147 142 2 5
DPP, 2002%° 36 1079 1082 [155 313
APHRODITE, 2011% 18 479 446 32 32
EDIPS, 2001%° 24 37 32 7 8
EDIPS-Newcastle, 2009°" 37.3 51 51 5 11 0.45 0.2 1.2
FDPS, 2001™° 24 265 257 15 37
FDPS, 2001™® 84 238 237 75 110
Kosaka, 2005 48 102 356 3 32
SLIM, 20117 49.2 74 73 0.53 0.29 0.97
Enhanced Fitness Trial, 2012 |12 180 122 7 4
PREPARE, 2009 12 29 26 0 3
Inter99, 2008™" 60 2454 284 187 21
Bo, 2007™"° 12 169 166 3 12
HLC, 2011% 6 183 91 24 7

Abbreviations: DM = diabetes mellitus; CG = CG; CI = confidence interval; IG = intervention group.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

Edelman, 2006

Healthy diet &
physical activity
counseling

Multidimensional intervention on risk education and development/execution of personal health plan. Risk assessments using the
“Know Your Number” tool and individual assessments with medical providers to interpret and understand their risk. Small group
sessions: 1) first 7 week phase of the intervention, participants learned about integrative health, explored healthier behavior
changes, and developed 1-3 personal health goals to prioritize during the remainder of the intervention; 2) next 21 sessions,
participants learned about techniques for changing the behaviors identified in their personal goals. Group sessions included mind-
body approaches to self-care, nutritional education, physical activity education, and strategies for behavior change. Individual
telephone sessions to reinforce group session techniques, to clarify their priorities and set or update goals, and to enhance their
motivation. Two opportunities to meet with a nutritionist for more information and development of an individualized eating plan.

Usual care

The group received a mailed report including their health assessment and baseline blood test results.

PREMIER, 2003™®

Healthy diet &
physical activity
counseling (IG 1)

Participant goals were: 1) weight loss 215 Ib at 6 months for those with BMI 225 kg/m?; 2) 2180 minutes/week of moderate-
intensity physical activity; 3) daily intake <100 mEq of dietary sodium; and 4) daily intake <1 oz alcohol (2 drinks) for men and 2 oz
of alcohol (1 drink) for women. No goals for fruit, vegetable, or dairy intake; saturated fat goal <10% and total fat goal <30% of
energy. To achieve weight loss, increased physical activity and reduced total energy intake was emphasized. Participants kept
food diaries and recorded physical activity.

Healthy diet &
physical activity
counseling (IG 2
[DASH diet])

Same goals as IG 1 plus instruction and counseling on the Dietary Approaches to Stop Hypertension (DASH) diet. Goals related
to DASH diet were: increased consumption of fruits and vegetables (9-12 servings/day) and low-fat dairy products (2—3 servings/
day) and reduced intake of saturated fat (7% of energy) and total fat (25% of energy). To achieve weight loss, increased
physical activity and reduced total energy intake was emphasized (as in IG 1), but IG 2 also emphasized substitution of fruits and
vegetables for high-fat, high-calorie foods. In addition to food diaries, recording physical activity, and monitoring calorie and
sodium intake (as with I1G 1), IG 2 participants also monitored intake of fruits, vegetables, dairy products, and fats.

Usual care Interventionist discussed nonpharmacological factors that affect blood pressure (weight, sodium intake, physical activity, and the
DASH diet) and provided printed educational materials. Counseling on behavior change not provided.
Nilsson, 1992 Healthy diet & |Intensive nonpharmacological program for improving knowledge and lifestyle. Run-in period of 1 month with seminars, videotapes,
physical activity |and individual counseling; groups continued to meet monthly and encouraged to meet between sessions. Special physical activity
counseling given to all participants and relatives (outdoor walking for 2 hours) and every 2 weeks to the 8 most sedentary men; participation in
other sports strongly recommended. Special guided tours to supermarkets as well as cooking instruction and distribution of free
olive oil to provide adherence to healthier lifestyle. Goals: low-fat, high-fiber diet recommended; fat energy <30%, polyunsaturated
fat/saturated fat ratio of 0.8/1.0; more mono and polyunsaturated fat; cholesterol <200 mg/day; fiber 30 g/day (mostly water soluble
oat and beans); fruits and vegetable intake; cold water fish (fatty fish such as salmon, mackerel); dietary salt and caloric intake
reduced in overweight (BMI =27 kg/mz) or increased abdominal obesity distribution; stop smoking; increase physical activity; no
overconsumption of alcohol.

Usual care No special intervention offered. Told of metabolic disturbances, risk of hyperinsulinaemia, and how to treat it with
nonpharmacological methods; opportunity to know findings of 4-day diet recordings.

DPP, 2002% Healthy diet & |Goals were to achieve and maintain weight reduction 27% of initial body weight through a healthy low-calorie, low-fat diet and
physical activity |engage in moderate-intensity physical activity, such as brisk walking for 2150 minutes/week. Intervention was designed to
counseling maximize success by: interactive training in diet, exercise, and behavior modification skills; frequent support for behavior change;

interventions that are flexible, culturally sensitive, and acceptable in specific communities where they are implemented;
combination of structured protocol and flexibility to tailor strategies individually; and emphasis on self-esteem, empowerment, and
social support. Participants taught to record diet and exercise. Offered supervised exercise sessions teice per week for duration of
intervention (not mandatory).
Minimal Staff reviews written information addressing importance of healthy lifestyle to prevent diabetes with each participant. Encouraged
intervention to follow Food Pyramid guidelines and consume equivalent of National Cholesterol Education Program Step 1 diet, lose 5%-10%

of initial weight through diet and exercise, increase physical activity gradually to 30 minutes of an activity, such as walking 5
days/week, and avoid excessive alcohol intake. Smokers encouraged to stop smoking. Placebo tablet taken twice per day.
Recommendations reviewed annually.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

TONE, 1998/

Healthy diet
counseling:
sodium reduction
(1G 1)

Participants advised on ways to change eating patterns. Interventionists provided information using both centrally and locally
prepared materials, motivated participants to make and sustain long-term lifestyle changes, monitored individual and group
progress at frequent intervals, and helped participants customize intervention to meet individual needs. Centrally prepared
materials included food counters, scorekeepers, manuals, and audiovisual aids. Each active intervention consisted of 3 phases
(intensive, extended, and maintenance). Primary goal during intensive phase was to provide core knowledge and behavior skills
necessary to achieve and maintain reductions in sodium and body weight. During extended phase, focus was on problem solving
and relapse prevention. During maintenance phase, continued attempts made to maintain or reengage participant interest in the
intervention. Goal was 24-hour dietary sodium intake <1800 mg (as measured by 24-hour urine collection).

Physical activity

Participants advised on ways to increase physical activity for weight loss. Goal was weight loss 24.5 kg (10 Ib).

counseling:

weight loss (IG 2)

Healthy diet & |Combination of IG 1 & IG 2. Participants advised on ways to change eating patterns (all active interventions) and increase
physical activity [physical activity (weight loss interventions).

counseling:

sodium reduction
& weight loss
(IG 3)

Usual care
(partial attention
control)

Usual care groups received no study-related counseling in lifestyle change techniques, but were invited to meetings on topics
unrelated to diet, physical activity, and cardiovascular disease.

HIP™®

Healthy diet & |Weekly small group sessions focusing on behavior change using the following strategies: frequent contact, group interaction and
physical activity [social support, goal setting and self-monitoring, identification of barriers and problem solving, and motivational interviewing.
counseling: Participants kept records of dietary intake, physical activity, and medication use. Group sessions and the participant manual
patient only emphasized diet, physical activity, and changing behaviors. Community health advisors attended and helped to lead group

(IG1) sessions and also provided 1-on-1 telephone counseling during and after the group session period.

Healthy diet & |Same as above, plus physician-focused training. Physician: training modules (CME) aimed at JNC-7 guidelines and lifestyle
physical activity |modification for blood pressure control. An evaluation and treatment algorithm summarizing the major JNC-7 guidelines and
counseling: formatted as a decision tree was provided to each physician. Assessment and quarterly feedback to physicians on their adherence
patient + to guidelines, including lifestyle counseling that assessed the proportion of patients with hypertension whose blood pressure was

physician (IG 2)

controlled, proportion not at goal, proportion that received lifestyle counseling, proportion with diabetes or chronic kidney disease
who were at goal blood pressure and prescribed a thiazide diuretic or angiotensin-converting enzyme inhibitor/angiotensin
receptor blocker, and comparisons of physicians with peers.

Usual care Patients: brief visit after randomization during which they received advice and brochures on lifestyle modification for blood
pressure control consistent with INC-7 guidelines.
PREDIAS, 2009 |[Healthy diet & |Group sessions (median size, 7 people) based on the self-management approach. PREDIAS goals were: weight loss (minimum
physical activity |5%), change of unhealthful eating habits, and increase in physical activity to >150 minutes/week. First 8 weeks were comprised of
counseling weekly core lessons covering 8 topics: motivational challenge, weight reduction, healthy diet, analysis and modification of eating
habits, physical activity, analysis and modification of physical activity, social support, and maintenance of lifestyle modification.
Booster session topics included: dealing with failure, stress management, activating resources, and maintaining new lifestyle.
Group leaders provided with curriculum and patients were given a book that contained information about diabetes prevention,
resources, and worksheets for each lesson (i.e., eating diaries and physical activity logs).

Minimal Controls received the PREDIAS written group information and written patient materials.

intervention
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

FDPS, 2001™"° Healthy diet & |Goals of the intervention were: weight reduction 25%; fat intake <30% of energy; saturated fat intake <10% of energy (mono or
physical activity |polyunsaturated fats, 20% of energy, or <25% if surplus from monounsaturated fat); cholesterol <300 mg/day; 1.0 g protein per kg
counseling ideal body weight per day; carbohydrate intake >50% of energy; increase fiber to 215 g/1,000 kcal; and moderate exercise for 230
minutes/day. Frequent ingestion of whole-grain products, vegetables, fruits, low-fat milk and meat products, soft margarines, and
vegetable oils rich in monounsaturated fats recommended. Dietary advice tailored to each subject on the basis of 3-day food
records completed 4 times/year. Subjects received individual guidance on increasing physical activity. Endurance exercise (e.g.,
walking, jogging, swimming, aerobic ball games) was recommended. Optional supervised, progressive, individually tailored, circuit-
type resistance-training sessions offered up to twice per week (participation rates varied from 50%—-85% at different centers).

Usual care General nontailored verbal and written advice (2-page leaflet) to adjust total energy intake in order to reduce BMI to <25 kg/mz;
keep fat to <30% of daily energy; reduce alcohol intake; and stop smoking as appropriate. Verbal general information about health
effects of recreational exercise provided, but no specific individual advice given.
LLDP, 2012 Healthy diet & |Increasing intake of whole grains and nonstarchy vegetables and reducing sodium, total and saturated fat, portion sizes, and
physical activity |refined carbohydrates and starches. The physical activity goal was to increase walking by 4,000 steps per day from baseline.
counseling Participants received a pedometer. Skill building included cooking classes, shopping skills, goal setting, self-monitoring, problem
solving, and information on opportunities to engage in safe physical activity. The previous DPP intervention was tailored to be
culturally and low-literacy sensitive by focusing on traditional Latino foods, using a video series featuring Latino actors, and
illustrated, colorful workbooks and materials.

Usual care No description provided.
Inter99, 2008™" Healthy diet & |Three kinds of group counseling offered: a smoking cessation course, a smoking reduction course, and a course on diet and
physical activity |physical activity. Choice of group depended on risk factors and the preference of the individual. Those who were not ready to
counseling decide if they wanted to participate in group counseling were encouraged to consider the invitation and were contacted by mail
after 3 months and offered participation in a group. Relatives of participants were offered to participate in 1 of the meetings. After 1
and 3 years, individuals still fulfilling high-risk criteria were again offered group counseling. Group counseling included didactic and
open-ended discussion and committing to specific diet and physical activity goals; dietary and physical activity advice mirrored
advice in individual sessions. In group sessions, the physical activity aim was to achieve small positive changes in physical activity
in everyday life.

Minimal Based on a personal risk assessment, each participant received an individual “lifestyle counseling talk” focusing on smoking,

intervention physical activity, diet, and alcohol. Counseling addressed all individuals who smoked, had <30 minutes physical activity daily, had
a high saturated fat diet, <300 g fruits/vegetables daily, or alcohol consumption >14 drinks/week for women and >21 for men.
Written materials provided as appropriate. Overall goal was to achieve small but sustained dietary changes. Specifically,
decreasing total saturated fat intake, substituting saturated for unsaturated fat, and increasing intake of fruits/vegetables and fish.
Participants advised to aim for 4 hours/week of physical activity (some papers report 30 minutes/day); only minimal counseling
time spent on physical activity. Participants reinvited after 1 and 3 years for risk assessment and counseling and at 5 years for a
short final lifestyle counseling session.

PEGASE, 2008 [Healthy diet & |Assessment and counseling for healthy diet and physical activity. Sessions focused on 3 stages: increasing awareness on CVD
physical activity |risks, start action, and maintain action. Group sessions included self-reflection on risks and threats to health, physical activity and
counseling healthy diet education, and information on cholesterol management, plus written materials. Educational messages were reinforced

during individual sessions, along with focusing on translating individual goals into small, achievable steps and actions related to
healthy behaviors.
Usual care Physicians received no training; patients received usual care.

Applegate 1992™" [Healthy diet & |Focused on calorie and sodium restriction and increase in moderate levels of physical activity. Weight loss goal was 4.5 kg and
physical activity |calorie restrictions were individualized (women advised to not eat <1200 calories per day and men not <1500). Daily sodium
counseling consumption was reduced to 1400 mg. Advised to increase physical activity to 120 minutes/week.

No advice Received no treatment; if diastolic blood pressure exceeded 105 mm Hg, participants were placed on medication and removed

from trial.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

EDIPS-Newcastle, |Healthy diet & |Counseling sessions included individually tailored plans for behavior change with the following goals: >50% energy from
2009% physical activity |carbohydrates, <30% energy from fat, reduce saturated fat, increase fiber intake, and physical activity of 30 minutes of moderate
counseling aerobic activity each day. Weight goal was BMI <25 kg/m2. Three-day food diaries, activity diaries, weight, and waist circumference
used to track behaviors. Group sessions included healthy cooking demonstrations and tastings and healthy behavior education.
Quarterly newsletters were mailed and included information on healthy recipes, nutrition labels, and opportunities for exercise in
the community. Information packs with information about local exercise facilities and opportunities, along with a City Card (offering
discounts on facilities), and the opportunity to meet with a trainer for an initial session were offered.
Usual care Standard advice plus widely available educational leaflets on healthy eating and physical activity.
APHRODITE, Healthy diet & |Stages of change-based intervention with the following goals: weight reduction 25% if overweight; moderate- to high-intensity
2011% physical activity |physical activity 230 minutes, 5 days/week; fat <30% of energy; saturated fat <10% of energy; and dietary fiber intake 23.4 g/MJ.
counseling A 3-day food record informed a dietician consultation.
Usual care Received oral and written information about type 2 diabetes, risk for developing diabetes, and benefits of exercise and healthy diet.

WISEWOMAN NC,
2008™°

Healthy Diet &
physical activity
counseling

Individual sessions consisted of education about barriers to behavior change and "tip sheets" were used to facilitate tailored
messaging. An action plan with 2—3 specific goals related to healthy diet and physical activity was created in the first session and
progress was monitored at each subsequent session. A motivational videotape was given to view at home. Group sessions
focused on teaching problem solving skills, lifestyle behavior change strategies, and emphasized the importance of social support.
Education regarding heart-healthy eating, portion sizes, meal planning, and how to read nutrition labels also included. Group
sessions also included recipe taste testing and 15-minute physical activity sessions (chair exercises). Food and exercise diaries
and pedometers were used to track activity and diet. Participants received monthly phone calls offering support, followup on goal
setting, and linkages to community resources.

Usual care

One-time mailing of two AHA pamphlets on healthy dietary and physical activity practices.

SLIM, 2011

Healthy diet &
physical activity
counseling

Diet: dietary goals based on Dutch guidelines and included carbohydrate intake =255% of total energy; total fat intake <30%—-35% of|
total energy, with <10% total energy intake of saturated fats; cholesterol intake <33 mg/MJ; protein intake 10%—15% total energy,
and dietary fiber intake 23 g/MJ. Weight loss goal was 5% to 7%, depending on the degree of obesity. Initially, this was achieved
by stimulating people to change their daily dietary intake and increase physical activity according to recommendations. If
necessary, subjects received example of a mild energy-restricted diet during second year. Detailed dietary advice based on 3-day
food record. At each meeting, new goals (including physical activity) were set for the next visit. Topics covered in sessions
included fat, carbohydrates, label reading, artificial sweeteners, special occasions, vegetarian food, vitamins and minerals, and
lifestyle and diabetes.

Physical activity: physical activity goal was to increase low- to moderate-physical activity to 230 minutes/day, 5 days/week.
Individual advice was given on how to increase daily physical activity. Participants were offered supervised training sessions as
part of an exercise program designed for the study that emphasized aerobic exercise and resistance training. Subjects had free
access to training sessions and were stimulated to participate for 21 hour/week.

Usual care

Oral and written information on healthy diet, weight loss, and increased physical activity. No individualized advice or information
provided.

Migneault, 2012™°

Healthy diet &
physical activity
counseling

Telephone-linked care: automated system delivered 3 tailored behavior intervention modules using social cognitive theory,
transtheoretical model of behavioral change, and motivational interviewing. The first 3 calls introduced targeted behaviors, how
they help with blood pressure control, and oriented users to the system. Subsequent calls were modules on medication adherence
(8 calls), physical activity (12 calls), and diet (9 calls). The physical activity module focused on increasing moderate- or greater-
intensity physical activity. The diet module focused on fruits/vegetables, fiber, sodium, and fat and intended to promote the DASH
diet. Participants and their providers received printouts of their tracked health behaviors. Before randomization, all eligible
participants had an in-home visit for health education (and to collect baseline data).

Minimal
intervention

Pre-randomization, everyone had 1 visit for health education; a 75-page resource manual that described hypertension, dietary
recommendations, food recipes, and local resources for exercise; and support for medication adherence; also received a
pedometer and digital scale. Followed by usual primary care, details not reported.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

Kosaka, 2005 Healthy diet & |Individual advice was given to help patients lower their BMI if it was above the desirable range for Japanese men (222 kg/m?).
physical activity |Patients were instructed to weigh themselves at home weekly. Patients were giving instructions based on their current dietary
counseling habits to help them achieve a BMI of 22 kg/m2. Patients were encouraged to maintain a nutrient balance, to eat smaller portions,

and to consume less fat, alcohol, and fewer meals outside the home. Dietary recommendations were based on “Food Exchange
Lists, Dietary Guidance for People With Diabetes.” Current physical activity was assessed and realistic ways of achieving a
physical activity goal of 30-40 minutes per day were discussed.
Minimal All participants were informed of the importance of maintaining a healthy lifestyle. CG subjects with BMI =24 kg/m2 were advised
intervention to reduce their portion sizes and increase physical activity. Those with BMI <24 kg/m2 were told to maintain their current weight.
These objectives were repeated at each hospital assessment visit.
EURO-ACTION, Healthy diet & |Encouraged to achieve a healthy lifestyle with support from family and health professionals using stages of change and
2008'%° physical activity |motivational interviewing. Advice provided in terms of food (not nutrients) and patterns of eating and set realistic goals for patients
counseling and their families. No supervised exercise classes; physical activity plan developed with goals, step counter used for motivation.
For smoking cessation, prepared, set date, and made contingency plans. Workshops focused on lifestyle and risk factors. Goals:
not smoking, saturated fat <10% total daily energy, fruits/vegetables >400 g/day, fish >20 g/day, oily fish >3 times/week, alcohol
<30 g/day, BMI <25 kg/m?, waist circumference <81 cm for women and <95 for men, 30-45 minutes moderate-intensity physical
activity 4-5 times/week, blood pressure <140/90 mm Hg (<130/85 mm Hg in diabetics), total cholesterol <5.0 mmol/L, low-density
lipoprotein <3.0 mmol/L, blood glucose concentration <6.1 mmol/L (good glycemic control in diabetics); for BMI =25 kg/m2, reduce
weight by 5% in 1 year.

Usual care No details provided.

LIHEF, 2002™" Healthy diet & |Individualized counseling focused on changing health behaviors, specifically reducing sodium to <5 g/day, reducing saturated fat
physical activity |[consumption, and consuming <2 alcoholic beverages per day; increasing physical activity to 23 sessions of 30-minute, moderate-
counseling intensity activity per week; and smoking cessation. Weight reduction was also emphasized (goal of BMI <25 kg/mz). Participants

recorded food consumption in 4-day food diaries. Group sessions concentrated on reducing salt intake and body weight.
Usual care Instructed to see their primary care physician according to usual care practices.

HLC, 2011 Healthy diet & |Pre-course individual session in which personal medical history, eating, and exercise patterns are discussed. Group
physical activity |psychoeducational learning sessions on diet, physical activity, motivation, goal setting, stress, and support to adopt healthier
counseling lifestyle choices.

Waitlist control  |Waitlist control. CG was not restricted in their use of usual health care services.
RIS, 1998™ Healthy diet & |Aims to reduce total cholesterol to <6.0 mmol/L, help current smokers quit, prevent nonsmokers from starting, reduce HbAlc to
physical activity [<6.0% in diabetics, and lower diastolic blood pressure to <90 mm Hg. Weekly lessons for 5 weeks for 10-20 patients (and
counseling spouses) to change eating habits; basic nutrition, purchase and preparation food book, slide series, textbooks, and food/beverage
exhibition. Overweight patients set a weight goal. Restriction of alcohol intake for high consumers; diabetics taught self-monitoring
glucose; all provided physical activity information. Followup visit with nurse to discuss results and further changes in dietary habits.
Smoking cessation include discussion of smoking habits, symptoms of and diseases secondary to nicotine usage, psychological
and social factors, and motivation for quitting.

Usual care Usual care. Primary care physician treated hypercholesterolemia, diabetes, and smoking according to normal practice.
ADAPT, 2006™° Healthy diet & |Multifactorial program aimed at reducing need for antihypertension drugs and decrease cardiovascular risk factors; focused on
physical activity |DASH diet for dietary advice: sodium intake <2 g/day; increased intake of fruit, vegetables, and low-fat dairy; reduced intake of
counseling total saturated fats, sweets, and sugary drinks; consuming 24 fish meals per week; participating in 230 minutes of physical activity
most days; weight loss (reducing weight by 25%); reduced alcohol (consuming <2 drinks/day), and smoking cessation. Social
support was encouraged by allowing a partner, relative, or friend to accompany participants during group sessions and involving
them in grocery shopping, meal preparation, and physical activity. Diet and physical activity calendars were used to track
behaviors.

Usual care Usual care; publications from the National Heart Foundation of Australia and the Health Department of Australia; attention control

(partial attention
control)

with 4 seminars on topics unrelated to the trial were held as well.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

HTTP, 1993™* Healthy diet & |Intervention objectives are: assumption of greater responsibility for disease management, including blood pressure self-monitoring
physical activity |and treatment decisionmaking; confirming diagnosis of hypertension and treatment using at home blood pressure monitoring; and
counseling emphasis on nonpharmacological treatments. First session focuses on group discussions and patients are provided with blood
pressure monitors and log books. Second session, blood pressure monitoring and log books are assessed, and strategies for
achieving blood pressure control (including dietary and physical activity recommendations) are discussed. The last 2 sessions
focus on antihypertension therapy.

Minimal Staff and medical doctors at all practices were also trained in blood pressure measurement techniques to increase frequency of

intervention blood pressure measurements. Additionally, 20 patients at each site had their medical files marked with a red dot to remind clinic
staff to take blood pressure, weight, and medication information at each visit. Control practices continued to treat hypertensive
patients without the HTTP program; after the study these practices could initiate the program. In the CG, only the physician and
staff training occurred, in the IG, both physician and staff training occurred plus the group HTTP intervention.

Hyman, 2007>° Healthy diet & |Motivational interviewing plus home-based instruction manual to improve adherence to lifestyle behaviors for reducing CVD risk.

physical activity
counseling (IG 1)

Primary goals for target areas included: stop smoking, reduce sodium levels to <100 mEg/L/day, and increase physical activity by
1500 steps/day (or >10,000/week); were measured objectively in all areas. Six-month visits included measurements; postcard was
mailed to participants to report how their measures compared to goals.

IG 1: Simultaneous counseling addressed all 3 behaviors during the 6 months. Counseling interaction and instruction manual.

Healthy diet &
physical activity
counseling (IG 2)

Same content as above, but sequential counseling introduced 1 area at a time at each 6-month interaction (all 3 areas addressed
over 18-month period, in random order), plus instruction manual.

Minimal

Brief educational session on 3 target behaviors (smoking cessation, sodium intake reduction, increased physical activity).

intervention Postcards mailed after each 6-month measurement to report how measures compared to goals.
Logan Health%/ Healthy diet & |Telephone counseling focusing on motivational interviewing to promote healthy diet and physical activity. Patients were mailed a
Living, 2009 physical activity |workbook and pedometer. Counseling followed the “4A” approach: assessment, advice, assistance, and arranging followup.
counseling Advice was consistent with Australian National Guidelines and physical activity goal was 150 minutes/week of moderate-intensity
physical activity. Consultations were not tailored to diabetes or hypertension, but healthy diet and physical activity suggested were
appropriate for both conditions. Calls were weekly at first and moved to biweekly.
Minimal After each assessment, minimal intervention patients received a brief and tailored letter with feedback. They also received generic
intervention brochures on a variety of health topics.
RHPP® Healthy diet & |2 IGs: hospital-based (IG 1) and physician-based (IG 2). Both had initial Health Risk Appraisal with 5 vouchers for free health
physical activity [screenings and health promotion services related to identified risk factors. IG 1 offered health screening and health promotion
counseling: services through regional hospitals.

hospital-based
(G 1)

Healthy diet & |IG 2 offered the same services through participating primary care clinics. Seven possible risk factor interventions, ranging from
physical activity |[weight management to flu immunizations. Educational mailings on lowering cholesterol were distributed to participating providers;
counseling: offered education sessions by dieticians covering government/society recommendations (AHA, NHLBI, NCEP) for lowering
physician-based |cholesterol; physician training on lowering cholesterol was offered in the area.

(G 2)

Usual care Usual care; not offered vouchers for screening or health education.
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Author, Year

Intervention

Description

Rodriguez- Healthy diet &  |With the support of their physicians and psychologists, patients received specific interventions using different measures to help
Cristobal, 2012"2 physical activity |improve their habits. Smoking: motivated to give up smoking and received clear and tailored advice as well as medication when
counseling indicated. Physical activity: advice to start, maintain, or increase current level of physical activity. Obesity or overweight: gradual

weight loss (methods not reported) and maintaining a healthy diet after healthy weight achieved. Weight objective: BMI 20-25
kg/mz. Hypertension: dietary and pharmacological treatment according to guidelines. Hypertension objective: physical activity
<140/90 mm Hg; diabetics <130/80 mm Hg. Diabetes: dietary or pharmacological treatment according to guidelines. Diabetes
objective: HbAlc <7%. Psychologists made phone calls to remind IG of upcoming visits (every 2 months) and to provide
encouragement about maintaining lifestyle changes.

Usual care Received information about their lifestyle according to current practice guidelines.

Bo, 2007™%° Healthy diet & |General healthy lifestyle information from their physicians (see details in CG description), plus the following: 1) an individually-
physical activity |prescribed diet tailored to their current weight and dietary intake; general dietary recommendations about cooking, reducing fat,
counseling sugar, and salt intake, and tips for dining out; written recommendations for physical activity; brief written guide on behavioral

change; copy of the Food Pyramid; explanations about the benefits of using diet and exercise to control metabolic abnormalities;
and individualized diet and physical activity goals; 2) group sessions on 4 different topics: food composition, portion control,
strategies for dining out, and physical activity benefits.

Usual care General information on the importance of a healthy lifestyle. Physicians gave advice according to their usual practice and had
participated in 23 meetings on standard practice lifestyle recommendations and the efficacy of preventive lifestyle changes. No
written information or recommendations were given.

CouPLES, 2013°" [Healthy diet & [Phone intervention targeting diet, physical activity, patient-physician communication, and medication adherence to improve
physical activity |cholesterol control; patients and spouses received information about hypercholesterolemia and an overview of self-management
counseling principles; spouses also received an orientation to strategies to support patient goal achievement; patient calls focused on goal

setting and problem solving, patients selected their own goals. Patients were able to select 1 of 4 topic modules (diet, physical
activity, medication adherence, patient-physician communication); first spouse call focused on learning about the patient's goals
and action plans and strategies to help the patient; subsequent followup monitoring of patient progress and modifying or creating
new goals and action plans; second spouse call focused on staying informed on patient progress and learning about new goal
suggestions to help patients; plus mailed printed materials.

Minimal Clinical management of lipid disorders using ATP Il guidelines. Reminders for physicians were embedded in 11 emails and

intervention electronic medical records. Emails emphasized the use of lipid-lowering medications. Physicians also had access to referral
specialty clinics (lipid disorders clinic, risk factor management clinic for high-risk patients)

EDIPS, 2006""" Healthy diet & |Regular counseling using stages of change. Included a dietary assessment using baseline food diary. Stage-specific motivational
physical activity |interviewing was used to develop individual targets for behavior change. Participants were encouraged to eat healthy according to
counseling British Diabetic Association recommendations (fat 30% of energy, carbohydrates 50%-55% of energy, polyunsaturated/saturated

fats ratio of 1.0, daily dietary fiber 20 g/1000 kcal). Participants were given written nutrition education materials. Level of physical
activity was assessed and a graded physical activity plan was tailored to participant's lifestyle (designed to enable 20-30 minutes
of aerobic activity 2—3 times/week). Information about exercise facilities was provided and a discount card for public leisure
facilities in the city was offered to all participants.

No advice No advice.

PHPP, 2007™" Healthy diet & |Team encouraged patients to set their own goals and select lifestyle improvements that they were interested in making; choose
physical activity |and prioritize physical activity to achieve goals; provided advice about how to achieve goals using "stages of change" challenge
counseling cards. Problem solving for ways to achieve goals, or discussion about changing goals when appropriate, was part of sessions.
Usual care Asked to return to the medical center 1 month after baseline assessments, where they received results and were given

instructions on how to enhance physical activity via leaflets only.
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Author, Year

Intervention

Description

Rodriguez, 2012™"

Healthy diet & |Telephone counseling based on transtheoretical model for exercise, diet, and medications, based on patient’s current stage of
physical activity |change. Stage of change was evaluated at each session and a computer system was used to deliver standardized interventions;
counseling problem solving; tips and information for each behavior; and review of medication log (a calendar tracked medication use).
Minimal Nontailored health education telephone calls about hypertension management and other health topics. General information was
intervention provided about hypertension, sun safety, flu prevention, sleep hygiene, preventing back injury, and vision/hearing problems.
(CG1

Usual care (CG
2)

Participated in in-person assessment visits only.

Hardcastle, 2008™"|Healthy diet & |Stage-matched motivational interviewing approach in which the focus on diet or physical activity depended on the participant's
physical activity |priorities and readiness to change.
counseling
Usual care All patients received a standard leaflet about exercise and nutrition at their baseline assessment.

GOAL, 2009™ Healthy diet & [Initial lifestyle questionnaire followed by physical activity and healthy diet counseling consisting of individual sessions focused on
physical activity |self-awareness, lifestyle education, individual motivation, and goal setting. Patients developed a tailored treatment plan based on
counseling goals. Ongoing evaluation of goals by nurse practitioners during sessions; modification of goals, as needed, as well as possible

referral to dietician. Diet was assessed via food diaries and physical activity was measured using pedometers.
Usual care 1 session (10 minutes) to discuss results from screening, followed by usual care.
WISEWOMAN Healthy diet & |Assessment and counseling for healthy diet and physical activity. Individually tailored; comprised of collaborative goal setting,
California, 2010**® physical activity |identifying strategies for overcoming barriers, and outlining small, achievable steps. Emphasis on self-efficacy, self-monitoring,
counseling reinforcement, readiness for change, and importance of social support. Delivered in language of choice. Visual aids and hands-on
tools used (e.g., food models showing appropriate portions), along with a curriculum binder. Community health workers followed
up via telephone in between sessions to encourage healthy behaviors, give referrals to health education classes (e.g., smoking
cessation, nutrition, physical activity), and give appointment reminders. Received incentives (e.g., tote bags, water bottles,
transportation tokens, grocery store vouchers) during assessments and sessions.

Usual care Usual care for elevated blood pressure and cholesterol. May have included brief healthy behavior education, healthy lifestyle hand-
outs (general, related to hypertension/hyperlipidemia), or referral to education classes. Received incentives during assessments.

Wister, 2007"% Healthy diet & |Report card to patient and primary care physician with risk profile and telehealth self-management system; recommendations
physical activity |based on letter grade score for each key lifestyle or Framingham risk factor. Telephone counseling used staged target levels
counseling developed for each patient. Smoking was considered the top priority for lifestyle counseling, followed by physical activity, dietary

habits, weight management, and stress. A counselor addressed areas in which the grade was lowest first. Comparisons with
previous report cards were discussed with the participant to set new goals. Summaries of each counseling session and supporting
evidence were mailed to the participants.
Usual care Received usual care from their physicians, based on their own determination of the need for visits.
Vitalum, 2011™ Healthy diet &  |Four tailored letters based on baseline and followup survey data (variables included current behavior, awareness, age, sex, stage

physical activity
counseling (IG 1)

of change, attitude, self-efficacy expectations, and action plans); letters 1 & 3 focused on physical activity (3—6 pages) and 2 & 4
on fruit/vegetable consumption (4—6 pages). Half in each group received pedometers at week 29 (along with instructions to
gradually increase their number of steps to 10,000/day), and the remainder received it after the last followup.

Healthy diet &
physical activity
counseling (IG 2)

Four telephone calls based on motivational interviewing about physical activity and fruit/vegetable consumption. Half in each
group received pedometers at week 29 (along with instructions to gradually increase their number of steps to 10,000/day), and the
remainder received it after the last followup.

Healthy diet &
physical activity
counseling (IG 3)

Combined methods from IG 1 and 2; 2 tailored print letters and 2 telephone motivational interviews. 1 letter and 1 call focused on
physical activity; the other 2 focused on fruit/vegetable consumption. Half in each group received pedometers at week 29 (along
with instructions to gradually increase their number of steps to 10,000/day), and the remainder received it after the last followup.

Usual care

After the intervention periods, received 1 tailored letter addressing physical activity and fruit/vegetable consumption based on
participants previous followup guestionnaire.
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IMPALA, 2009™°  |Healthy diet & |To implement a nurse-led cardiovascular risk management program, nurses received a 2-day training focused on 4 strategies: risk
physical activity |assessment, risk communication, use of decision aids, and adapted motivational interviewing. Counseling emphasized resolving
counseling ambivalence about behavior change, increasing patient motivation to improve healthy behaviors, self-directed goal setting, and

creating concrete action plans. Nurses explained 10-year CVD mortality risk score and used a risk communication tool, which was
given to patients. Risk reduction techniques were explained and decision aids were given to patients to review at home. Agenda-
setting charts were used to allow patients to guide discussion at each meeting.

Usual care Nurses received a 2-hour training on risk assessment. Nurses assessed 10-year CVD mortality risk using table from Dutch
guidelines (for those without diabetes) or the UK Prospective Diabetes risk engine (for those with diabetes); patients received
usual care after risk assessment step.

Arroll, 1995™® Healthy diet & |Exercise and salt interventions. All participants kept a weekly diary tracking injuries or health problems and medication

physical activity
counseling (IG 1)

compliance.

Healthy diet &
physical activity
counseling (IG 2)

Exercise: advised to walk briskly for 40 minutes 3 days per week. A plan to build up to this amount of exercise was determined by
the patient's doctor.

Healthy diet &
physical activity
counseling (IG 3)

Salt: asked to decrease use of high-salt foods and added salt when cooking and eating. Each person received a simple pamphlet,
a general article about salt and blood pressure, and an in depth book with information about salt content of common foods.

Usual care,
partial attention
control

Usual care; publications from the National Heart Foundation of Australia and the Health Department of Australia; attention control
with 4 seminars on topics unrelated to the program were held as well.

Bosworth, 2009%*

Healthy diet &
physical activity
counseling (IG 1)

Tailored behavioral self-management intervention. Nurse delivered bimonthly telephone calls. Information presented in an easily
understood format with a readability score of 9th grade or less. Factors targeted in calls were: perceived risk for hypertension,
memory, literacy, social support, patients' relationships with their healthcare provider, and side effects of medication. Intervention
also focused on improving adherence to the DASH diet, weight loss, reduced sodium intake, regular moderate-intensity physical
activity, smoking cessation, and moderation of alcohol intake. Each encounter included a core group of modules potentially
implemented during each call and additional modules activated at specific intervals.

Healthy diet &
physical activity
counseling (IG 2)

Combined intervention. Nurse-led telephone intervention as described above, as well as receipt of a home blood pressure monitor
and training on its use. Trial nurse was not aware of home-monitored blood pressure values, but participants asked to maintain
and turn in blood pressure logs.

Usual care Hypertension treatment from regular provider.

Cochrane, 2012 [Healthy diet & |[NHS Health Check plus support for lifestyle change. Lifestyle change based on national Health Trainer motivational interviewing/
physical activity |counseling model. Sessions with lifestyle coach provided opportunity to discuss goals and make a plan. Also, referrals to support
counseling sessions for weight management, physical activity, cooking and eating, and positive thinking, as desired by participant. Additional

individual support was provided for first 20 weeks of program and ongoing support was available up to 1 year.
Minimal NHS Health Check plus usual general practice care, including medication or treatment for elevated blood pressure, cholesterol,
intervention and newly diagnosed diabetes and referral to smoking cessation services, but did not receive additional lifestyle support. May

have received lifestyle advice from the general practitioner team.
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E-LITE, 2013% Healthy diet & |Self-management group. IT-assisted self-management lifestyle intervention. Based on social cognitive theory and transtheoretical
physical activity |model of behavior change and focuses on goal setting, skill building, and self monitoring to instill behavior change. Participants
counseling attend 1 group session where they were trained to track their weight and physical activity using the AHA online self-management
portal and given a scale and pedometer. Introductory session was followed by a 12-week curriculum ("Group Lifestyle Balance")
on a DVD developed by DPP (for home use) and access to a study dietitian via secure, online messaging. Participants are given
primary goal of 7% weight loss and 150 minutes of moderate physical activity per week, within 5 weeks of initiating intervention.
Other goals include total fat reduction (25% of calories from fat) and calorie restriction (reduction of 500 to 1000 calories); lower
saturated fat intake; lower cholesterol intake; consume a high plant-based diet (fruits, vegetables, whole grains, low-fat dairy);
reduce intake of high glycemic index carbohydrates. After attaining the physical activity goal, participants who wish to be more
active (or who have not achieved the weight loss goal) are encouraged to increase their physical activity levels. Three-month
intensive phase followed by 12 months of maintenance.

Usual Care Primary care physician for usual care.

HIPS, 2012'% Healthy diet & |Physician intervention modeled after SNAP intervention; brief intervention based on the stages of change and 5A models.
physical activity |Physicians were trained in assessing risk factors and motivational interviewing. Patient education resources (waiting room
counseling guestionnaires, health check visit guides, physician checklists) were available. Patients attended individual counseling sessions if

deemed high-risk by the brief intervention. High risk was defined by any 1 of the following: history of diabetes or impaired fasting
glucose or glucose tolerance; hypertension; dyslipidemia; BMI >25 kg/mz; waist circumference >102 cm in males or >88 cm in
females; or current smoker. Food diary was assessed and individually-tailored lifestyle goals were developed. Group sessions
included health education on self-management strategies and physical activity (20—30 minutes of walking or resistance exercise).
Between sessions, patients kept food and exercise diaries, used a pedometer, and participated in home-based exercise.

Waitlist control

Usual care; after 12 months, control practices offered to join intervention.

HOORN, 2013™ |Healthy diet & |Based on the theory of planned behavior and self-regulation; aim of counseling was to increase motivation and ability to change
physical activity |diet, physical activity, and smoking behaviors (patients chose which one[s] they wanted to focus on). Motivational interviewing and
counseling problem solving treatment were used to help patients find solutions to overcoming barriers and increase perceived control. In-

person counseling sessions (weekly at first, then every 2—3 weeks) were followed by monthly telephone sessions.

Usual care Received written information about risk of developing diabetes and CVD and brochures containing health guidelines on physical
activity, healthy diet, and smoking cessation. Patients with systolic blood pressure >160 mm HG and/or hypercholesterolemia (>8
mmol/L) were referred to their primary care provider for additional medication. Patients with glucose values >7.0 mmol/L were
referred to primary care physician and then excluded from the trial.

Live Well Be Well, |Healthy diet & |Individually-tailored, phone-based lifestyle program designed for lower socioeconomic status, minority, and low-literacy adults and

2012% physical activity |adapted from interventions with established efficacy. Offered in English and Spanish. Participants had an individual counselor and
counseling an introductory session (in-person), personal planning session (in-person), and followup calls and workshops. Program focused on

self-monitoring, goal setting, and problem solving, and 2 key social cognitive theory concepts were taught to provide behavior
change skills and increase self-efficacy. Six-month active phase was followed by 6-month maintenance phase. Counselor contact
occurred mostly at the beginning and decreased over time. Physical activity focus promoted 30 minutes of moderate-intensity
activity =25 days/week (150 minutes/week). Diet goals were to reduce calorie intake and total fat and increase fiber intake. “Eat
Colors” and “Eat Breakfast” were used to enforce these goals. Education about health risks and benefits of healthy behaviors were
delivered through written, phone, and in-person methods. Skills building was provided through training on goal setting, self-
monitoring, problem solving, and relapse prevention. Motivational interviewing technigues were used during phone calls.

Waitlist control

Waitlist control; started program after 12 months. During recruitment/enroliment, diabetes prevention materials were distributed.

Melbourne
Diabetes
Prevention Study
(MDPS), 2012%

Healthy diet &
physical activity
counseling

Based on the Life! program; comprised of structured group sessions every 2 weeks for the first 3 months, then the last session 8
months after the first. Sessions focused on problem solving and individually-tailored goals. Goals were based on the Finnish
Diabetes Prevention Study: <30% calories from fat, <10% from saturated fats, 215 g/1000 kcal of fiber, 230 minutes/day
moderate-intensity physical activity, and 25% weight reduction.

Waitlist control

Usual care; offered the intervention after 12 months.
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PRO-FIT, 2012*° |Healthy diet & |Developed according to the I-Change model (integrated model for exploring motivational and behavioral change), which targets 3
physical activity |[phases of the behavioral change process: 1) awareness, 2) motivation, and 3) action. The intervention is personalized health
counseling counseling and includes use of a Web site on CVD risk communication and how to change these risks; access to online PRO-FIT
advice on positive behaviors such as food intake, smoking, and compliance to statin therapy, presented according to the
participant’s risk profile; and a lifestyle coach who delivers personal feedback and works with participants to make action plans.
The goal of the intervention is to help participants adopt a healthier lifestyle with regard to physical activity, diet, smoking, and
compliance to statin therapy and to lower the level of low-density lipoprotein cholesterol and other CVD risk factors, through use of
online tools and a lifestyle coach.

Usual care Usual care (no intervention).
SPRING, 2012™ |Healthy diet & |All patients receive counseling on CVD risk from practice nurses trained in motivational interviewing techniques. In the IG, this first
physical activity |meeting was based on self-monitoring results (pedometer, scale, and/or blood pressure device). SCORE risk assessments,
counseling present risk factors, and treatment goals were discussed. Participants had followup visits that proactively treated for all present risk|
factors. The order in which risk factors were treated depended on the preference and state of change of the participant, though
quitting smoking was the first goal treated if applicable. Adapted motivational interviewing counseling was used. All treatment had
to start within 3 months after initial meeting. All patients were offered self-monitoring tools (scales and pedometers) if applicable.
For overweight participants: food diaries, home scales, pedometer, and tracking were used in addition to intensive counseling. For
low physical activity participants: pedometers and diaries were used in addition to intensive counseling. For those with
hypertension: home blood pressure monitoring was used in addition to intensive counseling.

Minimal All patients receive 1 session of counseling on CVD risk from practice nurses trained in motivational interviewing techniques.

intervention SCORE risk assessments, present risk factors, and treatment goals were discussed at first visit. After the initial visit, followup visits
for the CG followed the Dutch hypertension and hypercholesterolemia guidelines. Standard information leaflets were given to
overweight participants, smokers, and low physical activity risk groups at first visit.
Anderson, 1992”° |Healthy diet Recommended nutritional targets derived from the AHA Phase Il guidelines: 55% carbohydrate energy, 20% protein energy, 25%
counseling: AHA |fat energy, <200 mg dietary cholesterol per day, and 15 g fiber. Individually-tailored, preplanned meal patterns with 3 servings
diet (IG 1) fruits/vegetables; 4 starches/breads; 2 low-fat dairy; <198.5 g lean meat, poultry, or seafood; no egg yolks; fat servings based on
energy content. Optional sweets and alcohol servings available. No additional recommendations on modification of other risk-
relevant behaviors (e.g., smoking, exercise). Encouraged to attend small-group educational sessions with spouse/close friend;
included demonstrations, problem solving, individual counseling (problems, questions about diet, goals). Home visits by dietitian;
also available by telephone.

Healthy diet Same recommended nutritional targets as IG 1 except 50 g fiber (which was stressed during sessions); same preplanned meal

counseling: high |patterns except at least 1 serving of beans and 1 of cereal. All other aspects identical to IG 1.

fiber (IG 2)

Usual care No details provided.

Moy, 20017 Healthy diet Individualized instructions to lower fat intake (based on ATP Il guidelines), focusing on total fat consumption and daily monitoring

counseling (usually a goal of <40 g total fat); taught how to read food labels, use fat counter to monitor and record total daily fat intake; self-
monitoring logs. Physicians asked to explicitly not manage dietary interventions as recommended based on results and feedback
from baseline screening. At each visit, dietary fat screening instrument used to identify potential problems. Counseling
individualized based on initial dietary habits, lifestyles, and progress.

Usual care Usual care from primary care physician. Physicians received patient-specific recommendations from results and feedback from the
baseline screening for risk factor management on 3 occasions.

DEER, 1998" Healthy diet NCEP Step 2 diet. Goals: <30% fat, <7% saturated fats, <200 mg cholesterol/day. Sessions included lessons on replacing dietary
counseling sources of saturated fat with complex carbohydrates, low-fat dairy foods, and other alternatives, including lean meats. Weight loss

not emphasized.
No advice CG (no intervention). Asked to maintain usual diet and exercise.
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Author, Year Intervention Description
Delahanty, 2001 |Healthy diet Cholesterol-lowering nutritional counseling and treatment according to NCEP-based protocol. Number of visits each participant
counseling received was based on assessment of each's eating habits, lifestyle, capabilities, and motivation for change, in addition to usual
care from primary care physicians.
Usual care During the 6-month intervention, participants agreed to not use lipid-lowering drugs or to seek additional dietary counseling.
Hyman, 1998"° Healthy diet Patients offered/encouraged to use multimodal counseling options (mailed dietary questionnaire, computer interactive calls, and
counseling classes) to make dietary changes to reduce cholesterol levels. Intervention focused on improving practical skills like reading labels,
eating out, modifying recipes, and self-monitoring, while being practical for primary care.
Usual care Usual care by primary care physician, hypercholesterolemic patients could be referred to registered dieticians. After trial, offered
(waitlist control) |the series of classes (waitlist control).
Johnston, 1995”"  |Healthy diet Small-group sessions on source and function of dietary cholesterol, risk associated with high cholesterol intake, debunking of

counseling (IG 1)

dietary misconceptions, advice for eating out, and benefits of exercise. Partners invited to attend. All patients got basic information
(see CG description).

Healthy diet
counseling (IG 2)

Nurse counseling: advised to make changes in food intake to reduce the amount of total and saturated fat; increase amount of
dietary fiber and complex carbohydrates. Habitual diet estimated by questionnaire; total score and pattern of individual food
sources used to suggest specific changes in food choices.

Usual care All patients given simple health questionnaire (basic information on diet and exercise) and verbal advice/pamphlet about diet
modification, cooking methods, and physical exercise. No further counseling. Incidental queries from subjects were answered
briefly on their return to clinic.

Tomson, 1994 |Healthy diet Counseling intervention aimed at nhonpharmacological management of high cholesterol; individualized counseling based on diet
counseling history and "step I" or general lipid-lowering advice, low-fat diet, high-fiber diet; spouses were invited to the second session; group
session included visiting a grocery store to learn how to identify low-fat and high-fiber foods.

Usual care Booklet with diet information was sent with a letter, and dietary recommendations based on the patient's weight was included. For
those who were overweight: increase fiber and decrease fat intake to 30% of total daily calories. For those of healthy weight:
switch to mono and polyunsaturated fats.

Ammerman, 2003"*|Healthy diet Special intervention with 3 components: 1) Food for Heart Program during tailored counseling sessions, 2) referral to local
counseling nutritionist if lipids remained elevated at 3-month followup, and 3) reinforcement during the second half of the intervention (phone
call, 2 newsletters focusing on seasonal tips for food preparation and strategies to enhance dietary change). Food for Heart
Program aimed to reduce consumption of foods high in saturated fat, increase fruit and vegetable intake and complex
carbohydrates; individually tailored with goal sheets, pamphlets, and southern-style cookbooks. Participants were also instructed
to see their physician if total cholesterol remained high.

Usual care Nurses instructed to provide counseling for high cholesterol as usual; participants instructed to see their physician if total
cholesterol remained high.

Southeast Healthy diet Clinician-directed dietary counseling, including a Dietary Risk Assessment, which assesses sources of fat and cholesterol and

Cholesterol Project,|counseling enabled individually-tailored counseling via the Food for Heart Program; easy-to-read, culturally-tailored patient education

1997%* materials; quarterly reinforcement mailing containing recipes and health tips. If low-density lipoprotein levels remained elevated
after 4 months, then participants were referred to a dietician or health educator for up to 3 counseling sessions. At 7-months
followup, primary care physicians received mailed reminders (based on NCEP guidelines for initiating drug therapy) to consider
lipid drug treatment if the patient’s low-density lipoprotein levels remained elevated.

Usual care No details provided.

Beckmann, 1995 |Healthy diet Instructed to lower sodium intake (e.g., not adding salt at table or while cooking, avoiding sodium-rich foods, processed food; bake
counseling own bread; use oil, salt-free margarine; and increase fruits/vegetables); provided with a free 2-week supply of unsalted foods with

aim to reduce average daily sodium intake to 30 mmol/day. After, aim of achieving average daily sodium intake of 100 mmol/day;
those with elevated BMI or total cholesterol were advised to reduce body weight and reduce saturated and increase intake of
polyunsaturated dietary fat.

Waitlist control

At 12 months, given dietary advice similar to IG.
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Stevens, 2003%

Healthy diet
counseling

Combined motivational interviewing, problem solving, and social cognitive theory strategies; strategies for overcoming barriers and
skills deficits interfering with dietary change or maintenance; opportunities for increasing environmental support; select 1 of 2 goals
(reduce dietary fat or increase fruit/vegetable and whole grains); provided feedback on baseline dietary intake. Dietary fat goals
were assisted with a computer assessment (30 minutes) and discussion of goals/plans for change (25 minutes) using the Fat and
Fiber Behavior Questionnaire, which helped provide tailored strategies. Fruit and vegetable goals focused on barriers, self-
efficacy, eating patterns, and stage of change. The second session, 2—3 weeks later, reported progress on current goal and
counseled on other goal. Participants made commitments and personally tailored strategies for change, received telephone
support after second session.

Attention control

Attention control on breast self-exams and a 9-minute American Cancer Society video; self-help pamphlets; and barriers-based,
problem-solving counseling on interest and motivation for conducting regular breast self-exams. No dietary recommendations.

NFPMP, 2002" Healthy diet Nutrition information and counseling according to stage of change; practical aspects included reducing saturated fat intake,
counseling increasing unsaturated fat intake, and reducing total energy and fat intake. If no progress, intervention stopped. Information
package: individualized feedback based on baseline values, educational materials to support aforementioned goals (e.g., short
food variation list, menus); if action phase then referral to dietician.
Usual care No details provided.
ODES, 1995 Healthy diet Individualized dietary counseling and education on high-/low-density lipoproteins and weight reduction by dietary change.
counseling Recommended against low caloric intake early in day and heavier at dinner; moderate salt restriction in persons with elevated

blood pressure; energy restriction in overweight persons; recommended increase in fish, fruits and vegetables, andcomplex
carbohydrates and reduction in sugar and saturated fat. Individualized dietary program of the 5—-10 most important points made
during counseling session. Target body weight/reduction agreed. Followup dietary advice at 3 and 9 months.

Waitlist control

Waitlist control offered dietary advice and physical training after 1 year.

Bloemberg, 1991" |Healthy diet Individualized dietary advice based on habitual food intake and the "Guidelines for a Healthy Diet" of the Netherlands Nutrition
counseling Council; used computer to generate dietary advice based on actual dietary pattern. Aim of dietary advice to reduce total
cholesterol by 1 mmol/L. One week after examination, discussed dietary advice and tried to convince adherence. Telephone calls
to inquire about possible problems about dietary advice. Mailers provided information on healthy diet.
No advice Did not receive any advice to improve diet during the study period.
Neil, 19957 Healthy diet Standard diet history taken and given individual advice on dietary habits and weight. Advised to reduce percentage of total dietary
counseling: energy from fat to <30%; consume <10% of energy from saturated, monounsaturated, and polyunsaturated fatty acids; 50%—60%

dietician (1G 1)

energy derived from carbohydrates, protein 10%—20%; daily intake of <300 mg cholesterol; 35 g fiber. Further advice given during
a 10-minute appointment.

Healthy diet Advised to make changes in food intake to reduce the amount of total and saturated fat; increase amount of dietary fiber and

counseling: complex carbohydrates. Habitual diet estimated by questionnaire; total score and pattern of individual food sources used to

nurse (IG 2) suggest specific changes in food choices

Usual care Pamphlet containing dietary guidance consistent with advice provided by dietitian. Additional written advice after 2 months.

Watanabe, 2003°" |Healthy diet New dietary education. Individualized counseling aimed to reduce total energy intake by modifying dietary intake and adopt habits

counseling to prevent diabetes. Program consisted of 1) individual dietary counseling based on questionnaire results, with booklet illustrating
recommendations for meals corresponding to the recommended daily allowance for total energy intake at 1 month; and 2) mailed
materials at 6 months. Education aimed to reduce late-night total energy intake; keep protein energy at 15%—-20%, fat at 20%—
25%, and carbohydrates at 55%—60% of total energy intake; optimize intake of whole grains, fruits and vegetables, low-fat milk,
beans, fish, meat, eggs, and maintain alcohol intake at an appropriate level by Japanese Diabetes Society and American Diabetes
Association recommendations. Mailer included encouragement to improve dietary intake, related information, self-administered
checklist corresponding to recommended daily allowances, and information on necessity of blood glucose control.

Usual care General oral and written information about results of health examination and questionnaire without detailed explanation; received

conventional group counseling with a leaflet with general information for prevention of lifestyle-related disease.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

LIFE, 2010™°

Physical activity
counseling

Home-based lifestyle intervention aimed to stimulate integrated physical activity into immediate environment during daily routines.
Prior to randomization, all IG participants attended a group session on healthy aging and benefits of physical activity. Following
randomization, IG 1 attended group sessions throughout intervention period. Sessions shared general information about
endurance, strength, flexibility, and postural/balance training and to ensure correct performance of exercises. Brochure and
pedometer distributed (with training on proper use and heart rate monitoring). An individual session with exercise instructor set up
program specific to individual needs, preferences, and experiences. Participants given booklet with exercises targeting strength
(using elastic tubes), flexibility, and balance, and asked to choose preferred exercises. Suggested endurance trainings included
jogging, cycling, swimming, or other cardiovascular exercises; participants encouraged to exercise at intensity that increased heart
rate but still able to talk with their partner. Individual session with exercise psychologist focused on how to integrate exercises into
daily life, how to persist, and how to anticipate barriers. Participants asked to keep an activity log and referred to these during
"booster" phone calls to discuss program adherence.

Usual care

Prior to randomization of IG groups, CG volunteers attended a group session on different components of healthy aging (similar to
the introductory session offered to IG volunteers, except it excluded the physical activity benefits component). CG volunteers were
participating in a "checkup of fithess/health status" program, which involved getting measurements (3 times: pre-, mid-, post-) with
no feedback or results until end of study period (after 11 months). Each participant was asked to report changes in lifestyle
regarding physical activity, diet, or medication during the program.

Enhanced Fitness
Trial, 2012%

Physical activity
counseling:
reduced calls
(G 1)

Reliant on social cognitive theory, the strategy is to enhance self-efficacy for physical activity by integrating self-monitoring, goal
setting, reinforcement, modeling, and cognitive function into counseling program. Five-element intervention, including: 1) In-person
consultation with health counselor to assess functional status. 2) Primary care physician notified of participant enrollment and
endorsed physical activity at next scheduled visit. At 3-month point, participant’s physical activity performance was assessed and
all those who met >75% of exercise goals (minutes per week) were assigned to IG 1 (reduced calls); those who failed to meet
exercise goals (<75%) were allocated to IG 2 (continued care). 3) Health counselor contacted participant for followup counseling
by phone, using standardized protocol to reinforce continued physical activity, identify strategies for overcoming barriers, and
customize individually-feasible activities. 4) Automated phone calls with recorded messages from the primary care physician. 5)
Quarterly tailored progress report, including a graph showing participant change over time and encouragement messages tailored
based on participant performance. 6) Referral to local physical activity program (MOVE!).

Physical activity

Same as IG 1, with more phone call followup.

counseling:

continued care

(G 2)

Minimal Usual care received in primary care clinic plus referral to the MOVE! program (program on physical activity and nutrition that
intervention includes self-management programs, classroom sessions, and individualized counseling with goal setting). Participants sent

lifestyle questionnaire and could decide whether to enroll in the program.

PAC, 2001

Physical activity
counseling

All participants (IG and CG) given brief (2—4 minutes) physical activity counseling during routine visit with primary care provider.
Using the 7A shared-care model for physical activity counseling, this brief intervention addressed the first 4 As: Address the
subject of physical activity; Ask participants about their physical activity; Advise participants to increase physical activity while
personalizing benefits; Agree on 1-month leisure-time physical activity goal. All participants then received a tailored physical
activity prescription that included the agreed upon goal. The IG (intensive-counseling group) then received 6 patient-centered
physical activity counseling sessions over 3 months from the physical activity counselor, focusing on the other 3 parts of the 7 A
model: Assess, Assist, and Arrange. Counseling was highly individualized but always involved encouragement and support,
helped participants set a goal and problem solve around potential barriers, and focused on psychological mediators of change.

Minimal
intervention

Brief (2—4 minutes) physical activity counseling intervention with primacy care provider. Using the 7A shared-care model for
physical activity counseling, this brief intervention addressed the first 4 As: Address the subject of physical activity; Ask
participants about their physical activity; Advise participants to increase physical activity while personalizing benefits; Agree on 1-
month leisure-time physical activity goal. All participants then received a tailored physical activity prescription that included the

agreed upon goal. No further intervention afterward.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

PREPARE Trial,
2009%

Physical activity
counseling (IG 1)

Single-session group educational program designed to promote increased physical activity (primarily walking) by targeting
perceptions and knowledge of impaired glucose tolerance, physical activity self-efficacy, barriers, and self-regulatory skills.
Person-centered approach to participant education delivered in groups of 5-10, divided into 4 modules: 1) participant story
(participants share their knowledge of impaired glucose tolerance and concerns about program); 2) professional story (overview of
healthy glucose metabolism, prediabetes complications and risk factors, calculate risk scores); 3) diet (link between diet and
metabolism); 4) physical activity (how physical activity improves glucose control; understand physical activity recommendations;
discuss how to incorporate physical activity into daily life; form action plans and set goals; encourage use of physical activity
diaries). Only method of goal setting differed between IG 1 and 2. Both groups (IG 1 and 2) had brief 1-on-1 followup counseling
with trained educator at 3 and 6 month clinical measurement session. Goal setting: IG 1 (PREPARE group): set physical activity
goals based on generic exercise recommendations (i.e., 30 minutes of moderate-intensity exercise on most days of the week).
Encouraged to set proximal goals, such as increasing moderate-intensity activity by 5 minutes/day every 2 weeks. Use of action
plans and activity logs recommended.

Physical activity
counseling (IG 2)

IG 2-PREPARE and pedometer: received pedometer and trained on its use. Set personalized goals of steps per day based on
baseline ambulatory activity levels and step per day categories. Generally recommended to increase by 3,000 steps per day,
unless baseline was at 29,000 steps, then recommended to sustain. Set proximal goals with timeline. Encouraged to wear
pedometer on daily basis and to monitor activity using a log.

Usual care

Brief information sheet in the mail detailing the likely causes, consequences, symptoms, and timeline associated with impaired
glucose tolerance, along with information about how physical activity can be used to treat/control the condition.

Kallings, 2009™**

Physical activity

Usual care (1 page of physical activity education) plus brief physician message plus individual patient-centered motivational

counseling counseling plus physical activity prescription including participant's goals (including specific type of physical activity, frequency,
and intensity). Given pedometers and education materials; encouraged to maintain physical activity diary. Participants encouraged
to gradually increase levels until they met the recommended =30 minutes of moderate-intensity physical activity on most
(preferably all) days of the week, including aerobic and strength training and exercises for improved flexibility and balance.
Encouraged to reduce sedentary time. Group support session to which patient was encouraged to bring family member or friend;
letter with individualized advice from physician; brief phone call.

Usual care One page of general information about importance of physical activity for health. Baseline measurement results provided 1-2

months following assessment.

NERS, 2012™"

Physical activity
counseling

IG participated in 16-week tailored exercise program supervised by a qualified exercise professional. IG provided with 1-on-1 initial
consultation with exercise professional to complete lifestyle questionnaire, health check, motivational interviewing, and physical
activity goal setting using patient-centered approach, and introduction to leisure centers (sport/community centers). IG given option
to take part in 1-on-1 exercise instruction or attend group classes at discounted rate (£1 per session). Primary goal was to achieve
30 minutes of moderate physical activity on 25 days/week. Exercise professional followed up with IG at specified time points to
review goals, provided additional motivational interviewing, and support to encourage attendance and prevent relapse.

Waitlist control

Usual care and a leaflet highlighting the benefits of exercise, including a Web site address listing locations of local leisure facilities.

PACE, 2005™*

Physical activity
counseling

Participants met with general or nurse practitioner for 10-minute consultation to discuss medical condition(s), offer advice about
becoming more physically active, and assess stage of change for physical activity. Provider counseled the patient using the PACE
program, the goal of which is to “promote long-term participation in regular physical activity by altering social and psychological
factors known to influence physical activity, such as social support, increased self-efficacy, reduced perceived barriers, and
increased awareness of the benefits of physical activity.” Providers received 1-hour individualized training on PACE approach to
increase knowledge and coach on use of PACE materials. PACE physical activity counselors (separate from general/nurse
practitioner) provided 2 "booster" phone call consultations (2 and 8 weeks after initial visit), to offer support and resolve possible
problems or questions. After initial visit, 1 followup visit with provider (4 weeks), where they focused on stage-specific protocols
and checked on participant progress. At 4-week visit, offered new counseling protocol for those who had either progressed or
regressed through stages of change.

Usual care

General practitioners discussed patient's current level of physical activity and, as appropriate, encouraged patient to become more
active. Standard text on physical activity promotion was provided.
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Appendix E. Intervention Descriptions of Included Studies by Intervention Focus and Intensity

Author, Year

Intervention

Description

Green Prescription
Programme,
2003'%

Physical activity
counseling

Primary care clinicians (medical doctors and nurses) received 4 hours of training on how to use motivational interviewing
techniques to advise on physical activity and the "green prescription.” Following screening, patients given a prompt card with their
stage of change, which they gave to their primary care provider (doctor [85%] or nurse [15%]) during their upcoming consultation.
The prompt card cues clinician to discuss increasing physical activity and to set appropriate goals with the participant (usually
home-based physical activity or walking). Goals are written on a green prescription, given to participant, and faxed to local sports
foundation, along with details such as age, weight, health conditions. Exercise specialists from the foundation then call the patient
23 times in the next 3 months to encourage and support physical activity through motivational interviewing. Participants receive
quarterly newsletters from the sports foundation about physical activity initiatives in the community; interested participants also
receive other motivational materials, such as information on specific exercise programs. Clinician staff from general practice are
encouraged to provide feedback to the patient during subsequent visits.

Waitlist control

Usual care.

Moreau 2001™

Physical activity
counseling

Walking program to reduce blood pressure. |G were given pedometers at baseline and instructed how to wear (belt or waistband,
morning to bedtime). After 1-2 week baseline measurement, |G provided a target goal to gradually increase the distance they
walked (from 1.4 km over baseline to a 3-km increase in walking by week 3, as recommended by the American College of Sports
Medicine and the Centers for Disease Control and Prevention). Walking steps recorded on daily log sheets with other physical
activities and turned in every 2 weeks. |G presented to laboratory for measurements at 3 time points: baseline, 12 weeks, and 24
weeks.

No advice

CG asked not to change daily activity and wore pedometer for 1 week each month to document their walking.

Abbreviations: AHA = American Heart Association; ATP = Adult Treatment Panel; BMI = body mass index; CG = control group; CME = continued medical
education; CVD = cardiovascular disease; IG = intervention group; IT = information technology; JNC = Joint National Committee; NCEP = National Cholesterol
Education Program; NHLBI = National Heart, Lung, and Blood Institute.
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Appendix F Figure 1. Pooled Analysis of Total Cholesterol in All Risk Groups Combined, Sorted by
Intervention Intensity

All Risk Groups Combined
Outcome=Total Cholesterol (mg/dL)

NOTE: Weights are from random effects analysis

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight 1G IG CG CG
Medium (30-360 min)
EDIPS, 2001 HD + PA e ] 3.86 (-10.50, 18.22) 2.33 15 29 -2.3 24
GOAL, 2009 HD + PA —_— -2.32 (-7.73, 3.10) 747 31 201 0.8 215
Hardcastle, 2008 HD + PA —— -10.81 (-17.90, -3.72) 5.92 -5.8 203 5.0 131
Hyman, 2007 HD + PA ——— -2.35(-11.18,6.48) 465 6.6 188 -4.2 93
Bo, 2007 HD + PA —_— -2.34 (-9.58, 4.90) 5.80 -0.0 169 23 166
SPRING, 2012 HD + PA —_ 6.56 (-4.03, 17.16) 3.68 -12.4 89 -5.4 920
Rodriguez-Cristobal, 2012 HD + PA €t -19.20 (-25.65, -12.75) 6.48 -6.7 146 142 154
PRO-FIT, 2012 HD + PA ——— -0.00 (-8.99, 8.99) 4.55 -3.9 169 -39 146
PHPP, 2007 HD + PA —_—— -5.00 (-16.16, 6.16) 3.42 -2.4 46 2.6 41
Wister, 2007 HD + PA e -10.42 (-20.23,-0.62) 4.08 -15.8 157 -5.4 158
ADAPT, 2006 HD + PA — -2.70 (-5.97, 0.56) 9.73 -5.4 123 2.7 118
Ammerman, 2003 HD Only —_—— -2.80 (-13.11, 7.51) 3.81 -18.4 153 -15.6 196
Beckman, 1995 HD Only e e e -8.49 (-22.66, 5.67) 2.38 -14.7 32 -6.2 32
Southeast Cholesterol Project, 1997 HD Only —— -1.54 (-6.56, 3.47) 7.87 -9.7 165 -8.1 176
Tomson, 1995 HD Only —_—— -1.16 (-13.73,11.42) 2.87 -10.4 41 -9.3 35
Stevens, 2003 HD Only — -1.20 (-4.91, 2.51) 9.27 -7.4 277 6.2 271
ODES, 1995 HD Only — -2.70 (-12.34,6.94)  4.17 -8.9 52 -6.2 43
PREPARE, 2009 PA Only —_— -6.56 (-20.94, 7.81) 2.33 -1.5 29 4.2 29
Green Prescription Program, 2003  PA Only e -0.77 (-4.56, 3.01) 9.19 -0.7 451 0.4 427
Subtotal (I-squared = 54.1%, p = 0.003) o -3.74 (-6.19, -1.29) 100.00
High (>=360 min)
PREDIAS, 2009 HD + PA —— -8.30 (-18.62, 2.02) 5.03 -10.3 91 -2.0 91
E-LITE, 2013 HD + PA —_—r -6.20 (-21.58, 9.18) 2.87 4.4 81 10.6 81
NC Wisewoman, 2008 HD + PA —_— -0.30 (-8.53, 7.93) 6.46 -6.0 106 -16.0 106
Nilsson, 1992 HD + PA —_——— -7.34 (-20.33, 5.66) 3.70 15 30 8.9 29
EUROACTION, 2008 HD + PA —— -13.13 (-20.69, -5.56)  7.00 -14.7 1019 0.0 332
RIS, 1998 HD + PA —— -15.44 (-21.50, -9.39) 8.39 -19.3 239 -39 238
LIFEF, 2002 HD + PA — -4.25 (-8.03, -0.46) 1068 -1.2 360 2.7 355
SLIM, 2011 HD + PA —e -1.93 (-12.08, 8.22) 5.13 8.9 56 10.8 58
Cochrane, 2012 HD + PA -0.77 (-6.69, 5.14) 8.52 -21.6 236 -20.8 365
MDPS, 2012 HD + PA —_— -5.79 (-20.17, 8.59) 3.19 -35 37 23 39
FDPS, 2001 HD + PA —_—— -4.00 (-9.06, 1.06) 9.38 -4.0 256 0.0 250
Delahanty, 2001 HD Only —_— 1.93(-7.96, 11.82) 5.29 -8.1 43 -10.0 44
DEER, 1998 HD Only —_—— -8.10 (-13.92,-2.28)  8.62 -10.6 95 -2.5 91
Anderson, 1992 HD Only —— -10.42 (-16.98, -3.87) 7.91 -26.6 95 -16.2 51
Enhanced Fitness Trial, 2012 PA Only —_1— 4.20 (-2.45, 10.85) 7.82 -3.2 180 -7.4 122
Subtotal (I-squared = 57.7%, p = 0.003) o -5.37 (-8.33, -2.41) 100.00

I

Favors Intervention Favors Control
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Appendix F Figure 2. Pooled Analysis of Total Cholesterol in All Risk Groups Combined, Sorted by
Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=Total Cholesterol (mg/dL)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight IG IG CG CG
Medium (30-360 min)
EDIPS, 2001 HD + PA — 3.86 (-10.50, 18.22) 2.80 15 29 -2.3 24
GOAL, 2009 HD + PA ——t -2.32(-7.73,3.10) 8.25 -3.1 201 -0.8 215
Hardcastle, 2008 HD + PA —— -10.81(-17.90,-3.72)  6.71 -5.8 203 5.0 131
Hyman, 2007 HD + PA 4 -2.35(-11.18, 6.48) 5.38 -6.6 188 -4.2 93
Bo, 2007 HD + PA —— -2.34 (-9.58, 4.90) 6.59 -0.0 169 23 166
SPRING, 2012 HD + PA — 6.56 (-4.03, 17.16) 4.32 -12.4 89 5.4 90
Rodriguez-Cristobal, 2012 HD + PA €t -19.20 (-25.65, -12.75) 7.28 -6.7 146 14.2 154
PRO-FIT, 2012 HD + PA —_— -0.00 (-8.99, 8.99) 5.27 -3.9 169 -39 146
PHPP, 2007 HD + PA —_ -5.00 (-16.16, 6.16) 4.03 2.4 46 26 41
Wister, 2007 HD + PA e e -10.42 (-20.23,-0.62) 4.76 -15.8 157 -54 158
ADAPT, 2006 HD + PA —— -2.70 (-5.97, 0.56) 10.39 5.4 123 2.7 118
Ammerman, 2003 HD Only —— -2.80(-13.11, 7.51) 4.47 -18.4 153 -15.6 196
Beckman, 1995 HD Only —— -8.49 (-22.66, 5.67) 2.86 -14.7 32 -6.2 32
Southeast Cholesterol Project, 1997 HD Only — -1.54 (-6.56, 3.47) 8.65 -9.7 165 -8.1 176
Tomson, 1995 HD Only — -1.16 (-13.73, 11.42) 3.42 -10.4 41 -9.3 35
Stevens, 2003 HD Only — -1.20 (-4.91, 2.51) 9.96 -7.4 277 6.2 271
ODES, 1995 HD Only e -2.70 (-12.34, 6.94) 4.86 -8.9 52 -6.2 43
Subtotal (I-squared = 57.0%, p = 0.002) lol -3.97 (-6.71, -1.23) 100.00

High (>=360 min)

AL |'|'||'|wI 'I

PREDIAS, 2009 HD + PA —_— -8.30(-18.62,202) 503  -103 91 2.0 91
E-LITE, 2013 HD + PA —_— 6.20(-21.58,9.18) 270 44 81 106 81
NC Wisewoman, 2008 HD + PA —e -0.30 (-8.53, 7.93) 676 6.0 106 -160 106
Nilsson, 1992 HD + PA —_———— 7.34(-20.33,566) 356 15 30 89 29
EUROACTION, 2008 HD + PA —_—— 1313 (2069, -556) 746  -147 1019 0.0 332
RIS, 1998 HD + PA —_—— -15.44 (2150,-0.39) 935  -193 239 3.9 238
LIFEF, 2002 HD + PA — 4.25(-8.03,-046) 1289 12 360 27 355
SLIM, 2011 HD + PA —_— 1.93(-12.08,822) 515 89 56 10.8 58
Cochrane, 2012 HD + PA — -0.77 (-6.69, 5.14) 954 216 236 -208 365
MDPS, 2012 HD + PA —_— 579 (20.17,859) 303 35 37 23 39
FDPS, 2001 HD + PA — -4,00 (-9.06, 1.06) 1082  -4.0 256 00 250
Delahanty, 2001 HD Only —_— 193(-7.96,11.82) 534 8.1 43 100 44
DEER, 1998 HD Only —_—— -810(-13.92,-2.28) 968  -106 95 25 o1
Anderson, 1992 HD Only —_—— 11042 (-16.98,-3.87) 868 266 95 -162 51
Subtotal (I-squared = 47.1%, p = 0.026) Lo -6.20 (-8.96, -3.45) 100.00

NOTE: Weights are from random effects analysis

o
o
o
-
o

Favors Intervention Favors Control
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Appendix F Figure 3. Pooled Analysis of Low-Density Lipoprotein Cholesterol in All Risk Groups
Combined, Sorted by Intervention Intensity

All Risk Groups Combined
Outcome=LDL (mg/dL)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight IG IG CcG CG
Medium (30-360 min)
SPRING, 2012 HD + PA —_—t—— 6.18 (-2.90, 15.26) 4.67 -13.1 89 -6.9 90
GOAL, 2009 HD + PA —_— -0.39 (-5.29, 4.51) 1473 23 201 2.7 215
Rodriguez-Cristobal, 2012 HD + PA —— e 1.90 (-6.06, 9.86) 6.02 -35 146 4.7 154
Hardcastle, 2008 HD + PA —_—— -5.79 (-13.26, 1.68) 6.78 124 203 18.1 131
EDIPS, 2001 HD + PA g 1.93(-11.55,15.41) 2.16 -35 27 54 24
ADAPT, 2006 HD + PA —_—— -5.02 (-7.80, -2.24) 36.77 -4.6 123 04 118
PRO-FIT, 2012 HD + PA ——— -0.00 (-10.08, 10.08) 3.82 -3.9 128 -39 105
PHPP, 2007 HD + PA —_—— -1.50 (-11.37, 8.37) 3.98 -1.4 46 0.1 41
Southeast Cholesterol Project, 1997 HD Only —_— -1.54 (-6.84, 3.75) 1282 93 153 -7.3 164
Ammerman, 2003 HD Only —_— -2.80 (-12.05, 6.45) 4.51 -19.6 149 -16.7 179
ODES, 1995 HD Only —_— 1.54(-8.63,11.72) 3.75 -6.9 52 -85 43
Subtotal (I-squared = 6.7%, p = 0.380) o -2.18 (-4.18,-0.18) 100.00
High (>=360 min)
LIFEF, 2002 HD + PA —— -5.79 (-9.58, -2.01) 11.33 -4.2 360 15 355
RIS, 1998 HD + PA —— -11.58 (-17.64, -5.53) 8.76 -11.6 239 -39 238
Nilsson, 1992 HD + PA —_— -3.86 (-16.48, 8.76) 3.90 -2.7 30 1.2 29
Live Well, Be Well, 2012 HD + PA —_—— -2.20 (-8.44, 4.04) 8.56 5.8 113 -36 117
NC Wisewoman, 2008 HD + PA —— -1.10 (-8.35, 6.15) 7.54 -7.0 103 -15.0 101
MDPS, 2012 HD + PA L g -8.88 (-21.74, 3.98) 3.79 -4.6 37 4.2 39
E-LITE, 2013 HD + PA + -5.40 (-19.12, 8.32) 3.45 5.2 81 10.6 81
SLIM, 2011 HD + PA —— 1.93 (-7.52, 11.38) 5.70 7.7 56 58 58
EUROACTION, 2008 HD + PA —_—— -13.13 (-19.94, -6.32) 7.97 -15.8 1019 -1.2 332
Delahanty, 2001 HD Only —_— 1.93 (-6.68, 10.54) 6.34 -11.2 43 -13.1 44
Moy, 2001 HD Only — ——— -11.20 (-20.70, -1.70) 5.67 -26.6 117 -15.4 118
Anderson, 1992 HD Only —— -10.04 (-16.17,-3.90) 8.67 -25.5 95 -15.4 51
DEER, 1998 HD Only —— -5.50 (-10.92,-0.08)  9.46 9.1 95 -3.6 91
Enhanced Fitness Trial, 2012 PA Only ———— 3.90 (-2.05, 9.85) 8.87 <76 180 -115 122
Subtotal (I-squared = 56.3%, p = 0.005) Lo 5.11(8.04,217)  100.00

NOTE: Weights are from random effects analysis

Favors Intervention Favors Control
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Appendix F Figure 4. Pooled Analysis of Low-Density Lipoprotein Cholesterol in All Risk Groups
Combined, Sorted by Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=LDL (mg/dL)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% ClI) Weight IG IG CG CG
Medium (30-360 min)
SPRING, 2012 HD + PA —_ 6.18 (-2.90, 15.26) 4.67 -13.1 89 -6.9 90
GOAL, 2009 HD + PA —_— -0.39 (-5.29, 4.51) 14.73 23 201 27 215
Rodriguez-Cristobal, 2012 HD + PA —— 1.90 (-6.06, 9.86) 6.02 -35 146 -4.7 154
Hardcastle, 2008 HD + PA —_—— -5.79 (-13.26, 1.68) 6.78 12.4 203 18.1 131
EDIPS, 2001 HD + PA + 1.93 (-11.55, 15.41) 216 -3.5 27 -5.4 24
ADAPT, 2006 HD + PA — -5.02 (-7.80, -2.24) 36.77 -4.6 123 04 118
PRO-FIT, 2012 HD + PA ——— e -0.00 (-10.08, 10.08)  3.82 -3.9 128 -39 105
PHPP, 2007 HD + PA —_—— -1.50 (-11.37, 8.37) 3.98 -1.4 46 0.1 41
Southeast Cholesterol Project, 1997  HD Only ——— -1.54 (-6.84, 3.75) 12.82 -9.3 153 -7.3 164
Ammerman, 2003 HD Only —_— -2.80 (-12.05, 6.45) 451 -19.6 149 -16.7 179
ODES, 1995 HD Only ——e 1.54 (-8.63, 11.72) 3.75 -6.9 52 -8.5 43
Subtotal (I-squared = 6.7%, p = 0.380) o -2.18 (-4.18, -0.18) 100.00
High (>=360 min)
LIFEF, 2002 HD + PA —_—— -5.79 (-9.58, -2.01) 14.79 -4.2 360 15 355
RIS, 1998 HD + PA —— -11.58 (-17.64, -5.53) 9.97 -11.6 239 -39 238
Nilsson, 1992 HD + PA + -3.86 (-16.48, 8.76) 3.57 -2.7 30 12 29
Live Well, Be Well, 2012 HD + PA —t—— -2.20 (-8.44, 4.04) 9.65 -5.8 113 -3.6 117
NC Wisewoman, 2008 HD + PA —— -1.10(-8.35, 6.15) 8.09 -7.0 103 -15.0 101
MDPS, 2012 HD + PA + -8.88 (-21.74, 3.98) 3.46 -4.6 37 4.2 39
E-LITE, 2013 HD + PA L g -5.40 (-19.12, 8.32) 3.10 5.2 81 10.6 81
SLIM, 2011 HD + PA ——— 1.93 (-7.52, 11.38) 5.64 7.7 56 5.8 58
EUROACTION, 2008 HD + PA —_—— -13.13(-19.94,-6.32) 8.73 -15.8 1019 -1.2 332
Delahanty, 2001 HD Only —_— 1.93 (-6.68, 10.54) 6.44 -11.2 43 -13.1 44
Moy, 2001 HDOnly — =——— -11.20 (-20.70, -1.70)  5.59 -26.6 117 -15.4 118
Anderson, 1992 HD Only —— -10.04 (-16.17,-3.90) 9.83 -25.5 95 -15.4 51
DEER, 1998 HD Only —— -5.50 (-10.92, -0.08) 11.15 -9.1 95 -3.6 91
Subtotal (I-squared = 39.2%, p = 0.072) Lo -6.06 (-8.68, -3.45)  100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 5. Pooled Analysis of Systolic Blood Pressure in All Risk Groups Combined, Sorted
by Intervention Intensity

All Risk Groups Combined
Outcome=Systolic Blood Pressure (mm Hg)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight IG IG CG CG
Medium (30-360 min)
Rodriguez-Cristobal, 2012 HD + PA -6.80 (-10.76, -2.84) 6.34 -4.2 146 22 154
HTTP, 1993 HD + PA | -5.00 (-10.00, -0.00) 5.07 -8.0 86 -3.0 74
PHPP, 2007 HD + PA B Gmm— 3.50(-3.72,10.72) 3.20 5.2 46 -8.7 41
GOAL, 2009 HD + PA | -3.20 (-6.45,0.05)  7.35 -6.9 201 -37 215
Bo, 2007 HD + PA -6.78 (-10.61, -2.95) 6.51 -2.0 169 4.8 166
Hardcastle, 2008 HD + PA — -1.69 (-5.56,2.18)  6.46 -4.1 203 -24 131
Hyman, 2007 HD + PA o -4,32 (-9.07,0.43) 5.35 -7.2 188 -2.9 93
Rodriguez, 2011 HD + PA r—— 0.87 (-3.09, 4.83) 6.34 -5.4 151 -6.3 158
Bosworth, 2009 HD + PA -3.90 (-6.84,-0.96) 7.81 110 128
IMPALA, 2009 HD + PA —— 2.00(-1.11,5.11) 7.56 -6.0 286 -8.0 261
PRO-FIT, 2012 HD + PA -— 1.10 (-2.34, 4.54) 7.07 0.0 169 -1.1 143
Wister, 2007 HD + PA -3.91(-7.43,-0.39) 6.95 -75 157 -3.6 158
SPRING, 2012 HD + PA — 1.20(-3.41, 5.81) 5.52 -6.8 89 -5.6 90
ODES, 1995 HD Only -5.90 (-10.22, -1.58) 5.87 -6.4 52 -0.5 43
PREPARE, 2009 PA Only —— 2.70(-3.85, 9.25) 3.66 -0.4 29 -35 29
Green Prescription Program, 2003 PA Only - -1.31(-3.51, 0.89) 8.95 -2.6 451 -1.2 427

Subtotal (I-squared = 60.7%, p = 0.001) -2.18 (-3.72,-0.64)  100.00

High (>=360 min)

+1H+H’| <>+|}|+|.+|mlﬁ

SLIM, 2011 HD + PA [ 0.70 (-5.07, 6.47)  2.63 -4.4 56  -5.1 58
MDPS, 2012 HD + PA - -6.10 (-13.45,1.25) 1.68 -6.6 38 -0.4 41
RIS, 1998 HD + PA = -2.00 (-5.51,1.51) 6.08 -3.0 239 -20 238
E-LITE, 2013 HD + PA — -0.50 (-4.80,3.80) 4.38 -0.4 81 0.1 81
DPP, 2002 HD + PA -2.88(-3.99,-1.77) 19.89 -3.4 1079 -0.5 1082
PREDIAS, 2009 HD + PA — -3.60 (-8.81, 1.61) 3.15 -4.6 91 -1.0 91
EUROACTION, 2008 HD + PA ™ -4.80 (-10.21, 0.61) 2.95 -7.6 1019 -2.8 332
Live Well, Be Well, 2012 HD + PA p— 0.00 (-4.17, 4.17) 461 0.3 113 03 117
FDPS, 2001 HD + PA -5.00 (-7.53,-2.47) 9.65 -5.0 256 0.0 250
Nilsson, 1992 HD +PA < - -3.90 (-13.83,6.03) 0.95 -7.7 30 -3.8 29
NC Wisewoman, 2008 HD + PA —— 0.50 (-3.62, 4.62) 4.71 0.0 105 -4.0 105
LIFEF, 2002 HD + PA —_——t -2.00 (-4.29, 0.29) 1089 -6.2 360 -4.2 355
Cochrane, 2012 HD + PA —t— 1.01 (-1.54, 3.56) 9.54 -5.6 236 -6.7 365
PREMIER, 2003 HD + PA —t— -1.00(-3.96,1.96) 7.81 -11.0 96 -9.9 97
DEER, 1998 HD Only ——t= -1.60 (-3.86, 0.66) 11.09 -26 95 -1.0 91
Subtotal (I-squared = 29.4%, p = 0.136) o -1.93(-2.91,-0.94) 100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 6. Pooled Analysis of Systolic Blood Pressure in All Risk Groups Combined, Sorted
by Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=Systolic Blood Pressure (mm Hq)

Intervention Difference in % Change, N, Change, N
Study Focus Change (95% CI) Weight IG IG CG CG

Medium (30-360 min)

Rodriguez-Cristobal, 2012 HD + PA -6.80 (-10.76, -2.84)  7.26 -4.2 146 22 154
HTTP, 1993 HD + PA -5.00 (-10.00, -0.00) 5.93 -8.0 86 -3.0 74
PHPP, 2007 HD + PA —— 3.50 (-3.72, 10.72) 3.86 -5.2 46 -8.7 41
GOAL, 2009 HD + PA i -3.20 (-6.45, 0.05) 8.29 -6.9 201 3.7 215
Bo, 2007 HD + PA -6.78 (-10.61, -2.95) 7.44 -2.0 169 48 166
Hardcastle, 2008 HD + PA — -1.69 (-5.56, 2.18) 7.39 -4.1 203 -24 131
Hyman, 2007 HD + PA B -4.32 (-9.07, 0.43) 6.23 -7.2 188 -2.9 93
Rodriguez, 2011 HD + PA rH— 0.87 (-3.09, 4.83) 7.26 -5.4 151  -6.3 158
Bosworth, 2009 HD + PA -3.90 (-6.84,-0.96)  8.75 110 128
IMPALA, 2009 HD + PA —— 2.00(-1.11,5.11) 8.50 -6.0 286 -8.0 261
PRO-FIT, 2012 HD + PA r— 1.10(-2.34, 4.54) 8.01 0.0 169 -1.1 143
Wister, 2007 HD + PA -3.91(-7.43,-0.39) 7.89 =75 157  -3.6 158
SPRING, 2012 HD + PA — 1.20(-3.41,5.81) 6.40 -6.8 89 -5.6 90
ODES, 1995 HD Only -5.90 (-10.22,-1.58) 6.78 -6.4 52 -0.5 43

Subtotal (I-squared = 63.1%, p = 0.001) -2.47 (-4.20, -0.74)  100.00

High (>=360 min)

il ot Ll

SLIM, 2011 HD + PA [ 0.70 (-5.07, 6.47) 2.63 -4.4 56 5.1 58
MDPS, 2012 HD + PA — -6.10 (-13.45,1.25) 1.68 -6.6 38 -0.4 41
RIS, 1998 HD + PA — -2.00 (-5.51, 1.51) 6.08 -3.0 239 -2.0 238
E-LITE, 2013 HD + PA —— -0.50 (-4.80, 3.80) 4.38 -0.4 81 0.1 81
DPP, 2002 HD + PA -2.88(-3.99, -1.77)  19.89 -3.4 1079 -0.5 1082
PREDIAS, 2009 HD + PA — -3.60 (-8.81, 1.61) 3.15 -4.6 91 -1.0 91
EUROACTION, 2008 HD + PA = -4.80(-10.21, 0.61) 2.95 -7.6 1019 -2.8 332
Live Well, Be Well, 2012 HD + PA P 0.00 (-4.17, 4.17) 4.61 0.3 113 03 117
FDPS, 2001 HD + PA -5.00 (-7.53, -2.47)  9.65 -5.0 256 0.0 250
Nilsson, 1992 HD+PA <€ +- -3.90(-13.83,6.03) 0.95 =17 30 -3.8 29
NC Wisewoman, 2008 HD + PA —_—— 0.50 (-3.62, 4.62) 471 0.0 105 -4.0 105
LIFEF, 2002 HD + PA —_—— -2.00 (-4.29, 0.29) 10.89 -6.2 360 -4.2 355
Cochrane, 2012 HD + PA —_1— 1.01 (-1.54, 3.56) 9.54 -5.6 236 -6.7 365
PREMIER, 2003 HD + PA — -1.00 (-3.96, 1.96) 7.81 -11.0 96 -9.9 97
DEER, 1998 HD Only ——t -1.60 (-3.86, 0.66) 11.09 -2.6 95 -1.0 91
Subtotal (I-squared = 29.4%, p = 0.136) o -1.93 (-2.91,-0.94)  100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 7. Pooled Analysis of Diastolic Blood Pressure in All Risk Groups Combined, Sorted
by Intervention Intensity

All Risk Groups Combined
Outcome=Diastolic Blood Pressure (mm Hg)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight IG IG CG CG
Medium (30-360 min)
HTTP, 1993 HD + PA  =———— -4.00 (-7.00, -1.00) 7.98 -6.0 86 -2.0 74
Rodriguez-Cristobal, 2012 HD + PA  =—p——— -4.40 (-6.79,-2.01) 1039 52 146 -1.3 154
GOAL, 2009 HD + PA —— -0.92(-2.73,0.89) 13.42 -14 201 -05 215
SPRING, 2012 HD + PA —_— 1.10 (-1.35, 3.55) 10.13 -4.4 89 -3.3 90
PHPP, 2007 HD + PA + 0.60 (-4.00, 5.20) 4.28 -3.7 46 -4.3 41
Hardcastle, 2008 HD + PA —_— -1.91(-3.98,0.16) 11.97 -1.0 203 0.9 131
Hyman, 2007 HD + PA —— 0.32 (-2.16, 2.80) 9.98 -2.8 188 -3.1 93
Bo, 2007 HD + PA —— -2.29 (-4.36,-0.22) 11.98 -2.6 169 -0.3 166
ODES, 1995 HD Only —_—— -2.70(-5.91,0.51) 7.30 -3.4 52 -0.7 43
Green Prescription Program, 2003 PA Only —_—— -1.40 (-3.36,0.56) 12.57 -2.6 451 -0.8 427
Subtotal (I-squared = 47.4%, p = 0.047) O -1.61(-2.67,-0.54) 100.00
High (>=360 min)
DPP, 2002 HD + PA - -2.26 (-2.81,-1.71) 19.09 -3.3 1079 -1.1 1082
FDPS, 2001 HD +PA —— -2.00 (-3.57,-0.43) 9.57 5.0 256 -3.0 250
LIFEF, 2002 HD + PA —_— -1.10(-2.39,0.19) 11.70 -4.3 360 -3.2 355
MDPS, 2012 HD + PA + -0.73(-5.34,3.88) 179 0.7 38 1.4 41
EUROACTION, 2008 HD + PA —_—— -2.70 (-5.95,0.55) 3.32 -4.1 1019 -1.6 332
Cochrane, 2012 HD + PA —_— 0.25(-1.18, 1.68) 10.58 -3.3 236 -3.6 365
PREMIER, 2003 HD + PA —_— -1.00(-3.00, 1.00)  7.06 -7.4 96 -6.5 97
E-LITE, 2013 HD + PA —_——— -0.80(-3.85,2.25) 3.71 -1.1 81 -0.3 81
Nilsson, 1992 HD + PA —_—— -2.10(-6.13,1.93) 228 -6.1 30 -4.0 29
PREDIAS, 2009 HD + PA — e -2.30(-5.83,1.23) 2.88 -4.4 91 2.1 91
NC Wisewoman, 2008 HD + PA —— 0.00 (-2.35, 2.35) 5.59 20 105 -1.0 106
SLIM, 2011 HD + PA + 2.30(-0.87, 5.47) 3.48 -1.4 56 -3.7 58
RIS, 1998 HD + PA — -1.60 (-3.15,-0.05) 9.71 -25 239 -08 238
DEER, 1998 HD Only —_— -1.70 (-3.32,-0.08) 9.22 -1.1 95 0.6 91
Subtotal (I-squared = 39.9%, p = 0.062) o -1.27 (-1.92,-0.63)  100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 8. Pooled Analysis of Diastolic Blood Pressure in All Risk Groups Combined, Sorted
by Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=Diastolic Blood Pressure (mm HQ)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% Cl) Weight IG IG CG CG
Medium (30-360 min)
HTTP, 1993 HD + PA =——— -4.00 (-7.00, -1.00) 9.42 -6.0 86 -2.0 74
Rodriguez-Cristobal, 2012 HD + PA  =——— -4.40 (-6.79, -2.01) 11.88 -5.2 146 -1.3 154
GOAL, 2009 HD + PA —_—— -0.92 (-2.73,0.89) 14.76 -1.4 201 -05 215
SPRING, 2012 HD + PA —_— 1.10 (-1.35, 3.55) 11.62 -4.4 89 -3.3 90
PHPP, 2007 HD + PA g 0.60 (-4.00, 5.20) 5.32 -3.7 46 -4.3 41
Hardcastle, 2008 HD + PA ———t- -1.91(-3.98, 0.16) 13.41 -1.0 203 0.9 131
Hyman, 2007 HD + PA —_—— 0.32 (-2.16, 2.80) 11.47 -2.8 188 -3.1 93
Bo, 2007 HD + PA —_—— -2.29 (-4.36, -0.22) 13.42 -2.6 169 -0.3 166
ODES, 1995 HD Only —_—— -2.70(-5.91, 0.51) 8.69 -3.4 52 -0.7 43
Subtotal (I-squared = 53.1%, p = 0.029) <> -1.64 (-2.86, -0.42) 100.00
High (>=360 min)
DPP, 2002 HD + PA - -2.26 (-2.81, -1.71) 19.09 -3.3 1079 -1.1 1082
FDPS, 2001 HD + PA —— -2.00 (-3.57, -0.43) 9.57 -5.0 256 -3.0 250
LIFEF, 2002 HD + PA — -1.10(-2.39, 0.19) 11.70 -4.3 360 -3.2 355
MDPS, 2012 HD + PA -0.73 (-5.34,3.88) 1.79 0.7 38 1.4 41
EUROACTION, 2008 HD + PA —_—— -2.70 (-5.95, 0.55) 3.32 -4.1 1019 -1.6 332
Cochrane, 2012 HD + PA —_—— 0.25 (-1.18, 1.68) 10.58 -3.3 236 -3.6 365
PREMIER, 2003 HD + PA —_—— -1.00 (-3.00, 1.00) 7.06 -7.4 96 -6.5 97
E-LITE, 2013 HD + PA —f—— -0.80 (-3.85, 2.25) 3.71 -1.1 81 -0.3 81
Nilsson, 1992 HD + PA _—— -2.10(-6.13,1.93) 2.28 -6.1 30 -4.0 29
PREDIAS, 2009 HD + PA —_—— -2.30(-5.83, 1.23) 2.88 -4.4 91 -2.1 91
NC Wisewoman, 2008 HD + PA —— 0.00 (-2.35, 2.35) 5.59 2.0 105 -1.0 106
SLIM, 2011 HD + PA ——————— 2.30 (-0.87, 5.47) 3.48 -1.4 56 -3.7 58
RIS, 1998 HD + PA —_— -1.60 (-3.15, -0.05) 9.71 -2.5 239 -0.8 238
DEER, 1998 HD Only —_—— -1.70 (-3.32, -0.08) 9.22 -1.1 95 0.6 91
Subtotal (I-squared = 39.9%, p = 0.062) <> -1.27 (-1.92, -0.63) 100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 9. Pooled Analysis of Fasting Glucose in All Risk Groups Combined, Sorted by
Intervention Intensity

All Risk Groups Combined
Outcome=Fasting Glucose (mg/dL)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% Cl) Weight IG IG CG CG
Medium (30-360 min)
GOAL, 2009 HD + PA —_— 0.36 (-1.82, 2.54) 14.24 -1.1 201 -1.4 215
ADAPT, 2006 HD + PA - -0.18 (-1.20, 0.84) 1655 -23 123 -2.2 118
PRO-FIT, 2012 HD + PA —T -1.80 (-4.65, 1.05) 12.64 -3.6 169 -1.8 145
Wister, 2007 HD + PA —_— -6.85 (-18.34,4.64)  2.46 -6.7 157 0.2 158
Bo, 2007 HD + PA — -5.95(-8.36,-3.53) 13.69 -4.7 169 1.3 166
EDIPS, 2001 HD + PA —— 2.34 (-6.41, 11.10) 3.85 4.5 30 22 24
SPRING, 2012 HD + PA e 1.98 (-0.49, 4.45) 13.55 3.1 89 5.0 90
ODES, 1995 HD Only - -3.60 (-4.33, -2.88) 16.93 -3.6 52 0.0 43
PREPARE, 2009 PA Only —_— -5.41 (-11.76,0.95)  6.09 -3.6 22 0.0 29
Subtotal (I-squared = 86.1%, p = 0.000) o -1.77 (-3.72, 0.18) 100.00
High (>=360 min)
LLDP, 2012 HD + PA -— 2.00 (-1.23, 5.23) 8.73 0.5 147 -15 142
E-LITE, 2013 HD + PA —_—— -2.90 (-7.48, 1.68) 6.58 -2.7 81 0.2 81
SLIM, 2011 HD + PA —— -6.31(-11.30, -1.31) 6.01 0.7 5 7.0 58
FDPS, 2001 HD + PA — -6.00 (-8.36, -3.64) 10.29 -2.0 256 4.0 250
EUROACTION, 2008 HD + PA —— -1.98 (-13.64, 9.67) 1.78 -8.3 643 -5.0 659
APHRODITE, 2011 HD + PA - -0.36 (-1.55, 0.82) 12.13 -1.8 359 -1.4 322
PREDIAS, 2009 HD + PA —_— -6.10 (-9.65, -2.55)  8.17 -4.3 91 1.8 91
MDPS, 2012 HD + PA —_—r -1.44 (-4.97, 2.09) 8.20 -0.5 37 09 39
Nilsson, 1992 HD + PA —_— -1.44 (-6.00, 3.11) 6.61 0.5 30 20 29
Live Well, Be Well, 2012 HD + PA —_ 0.50 (-2.27, 3.27) 9.54 -0.9 113 -1.4 117
RIS, 1998 HD + PA b’— -10.81 (-21.76, 0.14) 1.98 -7.2 239 3.6 238
DEER, 1998 HD Only —_—— -4.40 (-7.49,-1.31)  8.98 7.6 95 3.2 91
Enhanced Fitness Trial, 2012 PA Only —— 0.06 (-1.88, 2.00) 11.00 -6.2 180 -6.2 122
Subtotal (I-squared = 72.2%, p = 0.000) 0 -2.36 (-4.03, -0.68) 100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 10. Pooled Analysis of Fasting Glucose in All Risk Groups Combined, Sorted by
Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=Fasting Glucose (mg/dL)

Intervention Difference in % Change, N, Change, N,
Study Focus Change (95% CI) Weight IG IG CG CcG
Medium (30-360 min)
GOAL, 2009 HD + PA b ol 0.36 (-1.82, 2.54) 15.16 -1.1 201 -1.4 215
ADAPT, 2006 HD + PA - -0.18 (-1.20, 0.84) 17.58 -2.3 123 -2.2 118
PRO-FIT, 2012 HD + PA —_—— -1.80 (-4.65, 1.05) 13.48 -3.6 169 -1.8 145
Wister, 2007 HD + PA —_—— -6.85 (-18.34, 4.64) 2.65 -6.7 157 0.2 158
Bo, 2007 HD + PA — -5.95 (-8.36, -3.53) 14.58 -4.7 169 1.3 166
EDIPS, 2001 HD + PA —_—— 2.34 (-6.41, 11.10) 4.13 4.5 30 2.2 24
SPRING, 2012 HD + PA T—— 1.98 (-0.49, 4.45) 14.44 3.1 89 50 90
ODES, 1995 HD Only L -3.60 (-4.33, -2.88) 17.98 -3.6 52 0.0 43
Subtotal (I-squared = 87.6%, p = 0.000) c> -1.53 (-3.55, 0.49) 100.00
High (>=360 min)
LLDP, 2012 HD + PA - 2.00 (-1.23, 5.23) 9.79 0.5 147 -1.5 142
E-LITE, 2013 HD + PA —_—— -2.90 (-7.48, 1.68) 7.57 -2.7 81 0.2 81
SLIM, 2011 HD + PA —— -6.31 (-11.30, -1.31) 6.97 0.7 56 7.0 58
FDPS, 2001 HD + PA — -6.00 (-8.36, -3.64) 11.32 -2.0 256 4.0 250
EUROACTION, 2008 HD + PA —_—— -1.98 (-13.64, 9.67) 2.18 -8.3 643 -5.0 659
APHRODITE, 2011 HD + PA - -0.36 (-1.55, 0.82) 13.07 -1.8 359 -14 322
PREDIAS, 2009 HD + PA —_—— -6.10 (-9.65, -2.55) 9.22 -4.3 91 1.8 91
MDPS, 2012 HD + PA —_—r -1.44 (-4.97, 2.09) 9.26 -0.5 37 09 39
Nilsson, 1992 HD + PA + -1.44 (-6.00, 3.11) 7.60 0.5 30 20 29
Live Well, Be Well, 2012 HD + PA —— 0.50 (-2.27, 3.27) 10.59 -0.9 113 -1.4 117
RIS, 1998 HD + PA b.— -10.81 (-21.76,0.14) 2.42 -7.2 239 36 238
DEER, 1998 HD Only —_—— -4.40 (-7.49, -1.31) 10.03 -7.6 95 -3.2 91
Subtotal (I-squared = 72.6%, p = 0.000) 0 -2.69 (-4.56, -0.81) 100.00
NOTE: Weights are from random effects analysis
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Appendix F Figure 11. Pooled Analysis of Adiposity in All Risk Groups Combined, Sorted by
Intervention Intensity

All Risk Groups Combined
Outcome=Adiposity

Risk Intervention % Change, N, Change, N,
Study Group Focus Measure Hedge's g (95% CI) Weight IG IG CG CG
Medium (30-360 min)
SPRING, 2012 Multiple HD + PA BMI —_—— 0.03 (-0.27, 0.32) 6.94 -0.1 89 -0.1 90
PHPP, 2007 Multiple HD+PA  BMI —_——— -0.16(-0.58,0.25) 580  -0.5 46 -0.1 a1
Wister, 2007 Multiple HD + PA BMI —_— -0.07(-0.29,0.15)  7.49 -0.5 157 -0.3 158
Hardcastle, 2008 Multiple HD +PA BMI —_—— -0.16 (-0.38,0.06) 7.50 0.0 203 0.7 131
Bo, 2007 Multiple HD + PA BMI —_— -0.48 (-0.69, -0.26) 7.52 -0.3 169 0.6 166
Rodriguez-Cristobal, 2012 Multiple HD + PA BMI —_—— -0.39(-0.62,-0.16) 7.44 -0.7 146 1.3 154
EDIPS, 2001 IGT HD + PA Weight, Ib e ] -0.69(-1.23,-0.14) 4.88 -4.0 30 33 24
ADAPT, 2006 HTN HD +PA Weight, [ e -1.09(-1.36,-0.82) 7.12 -7.8 123 -21 118
PRO-FIT, 2012 Dyslipidemia HD + PA  BMI —_—— 0.02(-0.25,020) 748 0.1 167 0.0 147
Hyman, 2007 HTN HD + PA BMI —— 0.12(-0.13,0.37)  7.29 0.2 188 -0.6 93
NFPMP, 2002 Dyslipidemia HD Only ~ BMI ——— 0.19(-0.15,053) 652 0.0 67 -0.2 63
ODES, 1995 Dyslipidemia HD Only ~ Weight, Hym—p— -1.22(-1.66,-0.79) 573  -8.8 52 24 43
Beckman, 1995 HTN HDOnly  Weight, Ib ——— -0.36(-0.85,0.12) 532 59 32 07 32
PREPARE, 2009 IGT PA Only Weight, Ib —_— 0.11 (-0.43, 0.66) 4.87 57 22 -24 29
Green Prescription Program, 2003 Multiple PA Only BMI - -0.04(-0.18,0.09) 8.03 -0.1 451 -0.1 427
Subtotal (I-squared = 85.9%, p = 0.000) < -0.27 (-0.46, -0.08)  100.00
High (>=360 min)
E-LITE, 2013 IGT HD + PA BMI — -0.26 (-0.57,0.05) 4.73 -1.6 81 -09 81
LLDP, 2012 IGT HD + PA BMI —_—— -0.30(-0.53,-0.07) 5.73 -0.4 147 0.1 142
RIS, 1998 Multiple HD+PA  Weight, Ib — -0.39(-0.57,-0.21) 641  -4.2 239 -1.3 238
Cochrane, 2012 Multiple HD+PA  BMI — -0.12(-0.28,004) 664 0.2 236 -0.0 365
MDPS, 2012 IGT HD + PA BMI —— -0.61(-1.06,-0.17) 3.27 -1.0 38 -0.2 41
HIP, 2009 HTN HD + PA Weight, Ib —_—— -0.16 (-0.40,0.09) 5.51 -3.8 128 -2.1 122
HIPS, 2012 Multiple HD+PA  Weight, Ib e o -0.02(-0.17,013) 677 0.2 355 0.1 300
APHRODITE, 2011 IGT HD +PA BMI - -0.06 (-0.22,0.10) 6.74 -0.2 330 -0.1 305
Live Well, Be Well, 2012 IGT HD + PA Weight, Ib —— -0.11(-0.37,0.15)  5.37 -1.3 113 -0.4 117
Nilsson, 1992 Multiple HD +PA Weight, Ib ——t— -0.21(-0.71,0.30) 2.81 -4.8 30 -02 29
FDPS, 2001 IGT HD+PA  Weight, Ib — -0.54(-0.72,-0.36) 646  -7.7 256 -1.8 250
NC Wisewoman, 2008 Multiple HD +PA Weight, Ib —— 0.01(-0.26,0.28) 5.23 -1.0 106 0.0 106
SLIM, 2011 IGT HD + PA BMI —_— -0.09(-0.45,0.28) 4.06 -0.7 56 -0.5 58
PREDIAS, 2009 IGT HD + PA BMI —— -0.51(-0.81,-0.22) 4.90 -1.3 91 -05 91
Kosaka, 2004 IGT HD +PA Weight, Ib — -0.15(-0.37,0.07) 5.88 -4.8 102 -1.0 356
DEER, 1998 Dyslipidemia HD Only ~ Weight, [p ety -0.97(-1.27,-066) 479  -6.2 95 13 91
Delahanty, 2001 Dyslipidemia HD Only  Weight, Ib —— -0.11(-0.53,031) 354 3.1 43 00 44
Moy, 2001 Dyslipidemia HD Only ~ BMI —_——t -0.20(-0.45,0.06) 540  -0.1 117 02 118
Enhanced Fitness Trial, 2012 IGT PA Only BMI —— -0.09(-0.32,0.14) 5.75 -0.6 180 -0.3 122
Subtotal (I-squared = 72.2%, p = 0.000) o -0.25 (-0.35,-0.14) 100.00

NOTE: Weights are from random effects analysis

Favors Intervention Favors Control
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Appendix F Figure 12. Pooled Analysis of Adiposity in All Risk Groups Combined, Sorted by
Intervention Intensity and Excluding Physical Activity—Only Interventions

All Risk Groups Combined (Dropping PA Only)
Outcome=Adiposity

Risk Intervention % Change, N, Change, N,
Study Group Focus Measure Hedge's g (95% Cl) Weight IG IG CG CcG
Medium (30-360 min)
SPRING, 2012 Multiple HD + PA BMI —_— 0.03 (-0.27, 0.32) 7.95 -0.1 89 -0.1 90
PHPP, 2007 Multiple HD + PA BMI —r -0.16 (-0.58, 0.25)  6.90 -0.5 46 0.1 41
Wister, 2007 Multiple HD + PA BMI —_—r -0.07 (-0.29, 0.15)  8.47 -0.5 157 -0.3 158
Hardcastle, 2008 Multiple HD+PA  BMI — -0.16 (-0.38,0.06) 848 0.0 203 0.7 131
Bo, 2007 Multiple HD + PA BMI — -0.48 (-0.69, -0.26) 8.50 -0.3 169 0.6 166
Rodriguez-Cristobal, 2012 Multiple HD + PA BMI —— -0.39 (-0.62, -0.16) 8.42 -0.7 146 1.3 154
EDIPS, 2001 IGT HD + PA Weight, Ib — e -0.69 (-1.23,-0.14) 5.85 -4.0 30 33 24
ADAPT, 2006 HTN HD + PA Weight, Ib e -1.09 (-1.36, -0.82) 8.12 -7.8 123 -2.1 118
PRO-FIT, 2012 Dyslipidemia HD + PA BMI — -0.02 (-0.25,0.20) 8.47 -0.1 167 0.0 147
Hyman, 2007 HTN HD+PA  BMI —1— 0.12(-0.13,0.37) 828 02 188 0.6 93
NFPMP, 2002 Dyslipidemia HD Only BMI —_—— 0.19(-0.15,053) 753 0.0 67 -0.2 63
ODES, 1995 Dyslipidemia HD Only Weight, Hem—m— -1.22 (-1.66,-0.79) 6.74 -8.8 52 24 43
Beckman, 1995 HTN HDOnly  Weight, Ib —_— -0.36(-0.85,0.12) 631 59 32 07 32
Subtotal (I-squared = 86.6%, p = 0.000) <> -0.31 (-0.53, -0.10)  100.00
High (>=360 min)
E-LITE, 2013 IGT HD+PA  BMI ——t -0.26 (-0.57,0.05) 504  -16 81 -0.9 81
LLDP, 2012 IGT HD + PA BMI —— -0.30 (-0.583,-0.07) 6.07 -0.4 147 0.1 142
RIS, 1998 Multiple HD+PA  Weight, Ib — -0.39(-0.57,-0.21) 6.76  -4.2 239 -1.3 238
Cochrane, 2012 Multiple HD + PA BMI — -0.12 (-0.28,0.04)  6.99 -0.2 236 -0.0 365
MDPS, 2012 IGT HD + PA BMI —_—— -0.61 (-1.06, -0.17) 3.52 -1.0 38 -0.2 41
HIP, 2009 HTN HD + PA Weight, Ib —_— -0.16 (-0.40,0.09) 5.84 -3.8 128 -2.1 122
HIPS, 2012 Multiple HD + PA Weight, Ib - -0.02 (-0.17,0.13) 7.12 -0.2 355 0.1 300
APHRODITE, 2011 IGT HD + PA BMI - -0.06 (-0.22,0.10)  7.10 -0.2 330 -0.1 305
Live Well, Be Well, 2012  IGT HD+PA  Weight, Ib —_—r -0.11(-0.37,0.15) 570  -1.3 113 -0.4 117
Nilsson, 1992 Multiple HD+PA  Weight, Ib + -0.21(-0.71,0.30) 3.04  -4.8 30 -0.2 29
FDPS, 2001 IGT HD + PA Weight, Ib —_—— -0.54 (-0.72,-0.36) 6.81 -1.7 256 -1.8 250
NC Wisewoman, 2008 Multiple HD + PA Weight, Ib —— 0.01 (-0.26, 0.28) 5.56 -1.0 106 0.0 106
SLIM, 2011 IGT HD+PA  BMI —_—— -0.09 (-0.45,0.28) 435  -0.7 56 -0.5 58
PREDIAS, 2009 IGT HD+PA  BMI —— -0.51(-0.81,-0.22) 522  -13 91 -05 91
Kosaka, 2004 IGT HD + PA Weight, Ib —_— -0.15 (-0.37,0.07) 6.23 -4.8 102 -1.0 356
DEER, 1998 Dyslipidemia HD Only Weight, Ib —— -0.97 (-1.27,-0.66) 5.11 6.2 95 1.3 91
Delahanty, 2001 Dyslipidemia HD Only Weight, Ib —_— -0.11 (-0.53,0.31) 3.81 -3.1 43 00 44
Moy, 2001 Dyslipidemia HD Only BMI —_— -0.20 (-0.45,0.06) 5.73 -0.1 117 0.2 118
Subtotal (I-squared = 73.2%, p = 0.000) O -0.26 (-0.37,-0.14)  100.00
NOTE: Weights are from random effects analysis

! !
-8 o 8
Favors Intervention Favors Control
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Appendix G Table 1. Health Outcomes (KQ 1 Results): Cardiovascular Disease

N
Population
Study, Year Intervention CVD, CVD-Related Mortality,
Quality Focus & Intensity Stroke, MI, TIA All-Cause Mortality
PREMIER, 2003""° | 304 N (%)
Good HTN Stroke, 6 mo:
HD+PA, High :g% 8 Eg;
CG (0.39)
TIA, 6 mo:
IG1 0 (0)
IG2 0 (0)
CG1(0.39)
MlI, 6 mo:
IG1 0 (0)
IG2 1 (0.40)
CG 1 (0.39)
TONE, 1998 975 N (%) N (%)
Good HTN Stroke, 29 mo: CHF, 29 mo:
. IG11(0.3) 1IG14(1.2)
HD+PA, High 1G2 0 (0.0) 1G2 1 (0.7)
IG31(0.7) 1IG3 0 (0.0)
CG 2(0.6) CG1(0.3)
p for IG1+IG3 vs. IG2+CG >0.99 p for IG1+IG3 vs. IG2+CG >0.99
p for IG2+IG3 vs. IG1+CG >0.99 p for IG2+1G3 vs.IG1+CG >0.99
TIA, 29 mo: Other CVD, 29 mo:
IG1 8 (2.3) 1G1 13 (3.8)
IG2 0 (0.0) 1G2 6 (4.1)
IG31(0.7) 1IG38(5.4)
CG8(2.3) CG 19 (5.6)
p for IG1+IG3 vs. IG2+CG=0.80 p for IG1+IG3 vs. IG2+CG=0.44
p for IG2+IG3 vs. IG1+CG=0.37 p for IG2+IG3 vs. IG1+CG >0.99
MI, 29 mo: Total CVD, 29 mo:
IG1 2 (0.6) IG1 44 (12.9)
1G22 (1.4) 1G2 21 (14.3)
IG32(1.4) IG3 23 (15.6)
CG4(1.2) CG 57 (16.7)
p for IG1+IG3 vs. IG2+CG >0.99 p for IG1+IG3 vs. IG2+CG=0.24
p for IG2+IG3 vs. IG1+CG >0.99 p for IG2+IG3 vs. IG1+CG=0.35
Angina, 29 mo:
IG1 10 (2.9)
IG2 10 (6.8)
IG3 10 (6.8)
CG 19 (5.6)
p for IG1+IG3 vs. IG2+CG=0.16
p for IG2+IG3 vs. IG1+CG=0.07
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Appendix G Table 1. Health Outcomes (KQ 1 Results): Cardiovascular Disease

N
Population
Study, Year Intervention CVD, CVD-Related Mortality,
Quality Focus & Intensity Stroke, MI, TIA All-Cause Mortality
DPP, 2002% 2,161 CVD-related deaths, 3y (n):
Good IFG IG 2
HD+PA, High (P::GNL:?
Nonfatal CVD events*, 3y (%; events per 1,000 p-y):
IG 2.2%; 9.7
CG 1.7%; 7.3
p=NS (exact value NR)
FDPS, 2001™"° 522 Death rate per 1,000 p-y, 10.6 y (n):
Good IFG 1G 2.2 (95% ClI, 1.0-4.9)
. CG 3.8 (95% Cl, 2.0-7.0)
HD+PA, High HR=0.57 (95% Cl, 0.21-1.58)
CVD event rate per 1,000 p-y, 10.2 'y (n):
1G 22.9 (95% ClI, 17.7-29.7)
CG 22.0 (95% ClI, 16.9-28.7)
HR=1.04 (95% ClI, 0.72-1.51)
RIS, 1998 508 N (%) N (%)
Good Mixed ly 3.3y 6.6y ly 3.3y 6.6y
. MlI, fatal and nonfatal: Total mortality:
HD+PA, High IG NR 18 (7) NR IG 5(20)  14(6) 41 (16.2)
CG NR 22 (9) NR CG 6(2.4) 21 (8) 64 (25.1)
RR (95% CI) 0.8 (0.5-1.5) NR RR (95% CI) 0.7 (0.4-1.3) 0.62 (0.42-0.92)
p NR 0.64 NR p NR 0.30 0.021
Stroke, fatal and nonfatal: CVD mortality:
IG NR 5(2) 16 (6.3) IG NR 12 (5) 24 (9.5)
CG NR 17 (7) 29 (11.4) CGNR 13 (5) 42 (16.5)
RR (95% CI) 0.3 (0.11-0.81) 0.53(0.29-0.97) | RR (95% CI): 0.9 (0.4-1.9) 0.56 (0.34-0.92)
p NR 0.017 NR p NR 0.98 NR
All first events at 6.6 y: All first cardiovascular events at 6.6 y:
Fatal MI: Sudden death:
IG 7 (2.8) IG 6 (2.4)
CG 10 (3.9) CG7(2.7)
Nonfatal Ml: All CVD events:
IG 22 (8.7) IG 63 (24.9)
CG 25 (9.8) CG 84 (32.9)
RR 0.71 (95% ClI, 0.51-0.99)

Abbreviations: CG = control group; CHF = congestive heart failure; Cl = confidence interval; CVD = cardiovascular disease; DPP = Diabetes Prevention Program; FDPS = Finnish
Diabetes Prevention Study; HD = healthy diet; HR = hazard ratio; HTN = hypertension; IFG = impaired fasting glucose; |G = intervention group; Ml = myocardial infarction; N = number;
NR = not reported; NS = not significant; PA = physical activity; p-y = person-years; RIS = Risk Factor Intervention Study; RR = relative risk; TIA = transischemic attack; TONE = Trial of
Non-Pharmacological Interventions in the Elderly.
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Appendix G Table 2. Health Outcomes (KQ 1 Results): Self-Reported Quality of Life and Depression Symptoms

N
Population
Study, Year Intervention
Quality Focus & Intensity Self-Reported QOL Self-Reported Depression
DPP, 2002% 2,161 Mean change on SF-6D (SD)
Good IEG IG vs. CG at 3.2 y: 0.0084 (0.0041); p<0.05
HD+PA. Hiah Physical component summary, IG vs. CG at 3.2 y: 1.57 (0.30); p<0.01
» 119 Mental component summary, IG vs. CG at 3.2 y: -0.29 (0.32); p=NR
HLC, 2011 307 Depression score (DASS-21)
Fair IFG BL 6 mo
. IG  6.29(7.28) 5.32(7.03)
HD+PA, High CG 6.14(7.33) 4.87 (6.78)
p=NS
Live Well, Be 230 BL mean (SE), within group change (SE)
Well, 2012% IEG Self-Rated Health
Good . BL 6 mo 12 mo
HD+PA, High IG 31(01) 03(01) 0.1(0.)
CG 2.9(0.1) 0.1(0.1) 0.1(0.1)
p=0.05 at 6 mo; NS at 12 mo
Psychological Well-Being I
BL 6 mo 12 mo
IG 3.7(0.07) 0.01 (0.05) 0.07 (0.06)
CG 3.75(0.07) -0.14(0.05) -0.09 (0.06)
p=0.05 at 6 mo and p=0.04 at 12 mo compared to CG
LLDP, 2012"* | 312 Depression score
Good IEG BL 1yr
. IG 16.37 (12.3) -1.0(-3.0t01.0)
HD+PA, High CG 15.20 (10.3) -1.0 (2.0 to 1.0)
Intervention effect (95% CI): 0 (-2.0 to 2.0); p=0.98
Melbourne DPS,| 92 Hospital Anxiety & Depression Scale
2012% IEG BL A 12 mo p
Fair . Depression score
HD+PA, High IG 3.16(2.35) 0.18(0.34) 0.876
CG 2.91(2.84) 0.02 (0.27)
Anxiety score
IG 6.08(3.35) -0.68(0.38) 0.467
CG 5.15(3.18) 0.08(0.34)
PREDIAS, 182 WHO-5 Psychological Well-Being Depression score (CES-D), %
2009%° IEG BL 12mo ___ Change BL 12mo __ Change
Fair HD+PA. High IG 153(51) 16.7(4.8) 1.4(3.9) IG 12.0(95) 9.8(75) -2.2(7.7)

CG 14.3(49) 143(5.1) 0.0(4.2)
p=0.101

CG 13.7(8.2) 11.4(7.8) -2.3(6.8)
p=0.876
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Appendix G Table 2. Health Outcomes (KQ 1 Results): Self-Reported Quality of Life and Depression Symptoms

N
Population
Study, Year Intervention
Quality Focus & Intensity Self-Reported QOL Self-Reported Depression
Enhanced 302 SF-36
Fitness Trial, IEG BL 3 mo 12 mo
2012% . General health
Fair+ PA, High IG 61.39 (39.40) 59.84 (42.59) 58.12 (42.29)
CG 65.78(39.52) 66.37 (42.75) 61.68 (41.82)
p=0.92 indicating NS differences for group-by-time interactions
Physical function
IG 62.94 (20.97) 63.97 (21.30) 62.52(21.79)
CG 66.88(20.60) 67.08(19.86) 66.24 (20.91)
p=0.09 indicating NS differences for group-by-time interactions
Nilsson, 1992 | 63 Health status, Visual Analogue Scale, mean (SD), at 12 mo
Fair Mixed IG 72.8(3.5)
HD+PA, High Coo0s
PEGASE, 640 SF-36
2008 Mixed BL _6mo  p
Fair . Mental component
HD+PA, High IG NR 053 NS
CG NR 0.69
Physical component
1G NR 2.57 NR*
CG NR -0.5
WISEWOMAN | 236 SF-8
NC, 2008 Mixed Physical component score
Fair . BL 6 mo 12 mo
HD+PA, High IG  49(0.9) 49(0.8) 48(08)
CG 47(09) 48(0.8) 48(0.8)
Diff 01.7(1.1) -0.1(1.1)
p 0.12 0.92
Mental component score
IG 48 (1.0) 50(0.8) 50(0.8)
CG 48(0.9) 50 (0.9) 50 (0.9)
Diff -0.6(1.2) 0.4(1.2)
p 0.60 0.77
PHPP, 2007™" | 99 GHQ-30 score, mean (SD)
Fair Mixed BL 12 mo

HD+PA, Medium

IG  44(4.1) 3.1(3.4)
CG 4.0(33) 4.0(4.2
p=NS
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Appendix G Table 2. Health Outcomes (KQ 1 Results): Self-Reported Quality of Life and Depression Symptoms

N
Population
Study, Year Intervention
Quality Focus & Intensity Self-Reported QOL Self-Reported Depression

PAC, 20117
Fair

120
Mixed
PA, Medium

SF-12
BL 13 wk

25 wk

Physical dimension

IG  46.3(6.0) 48.2(6.9)
CG 46.0(6.4) 47.1(6.3)
Mental dimension

IG 44.0(5.2) 44.4(5.4)
CG 46.0(4.7) 45.2(6.0)
p=NS at all time points

47.4(6.0)
47.1(6.1)

44.8(6.3)
44.8(5.7)

Abbreviations: BL = baseline; CES-D = Center for Epidemiologic Studies Depression Scale; CG = control group; Cl = confidence interval; DASS = Depression Anxiety Stress Scale;
Diff = difference; DPP = Diabetes Prevention Program; DPS = Diabetes Prevention Study; GHQ = General Health Questionnaire; HD = healthy diet; HLC = healthy lifestyle

characteristics; IFG = impaired fasting glucose; IG = intervention group; LLDP = Late Life Depression Prevention; N = number; NR = not reported; NS = not significant; PA = physical
activity; PAC = Physical Activity Counselling; PREDIAS = Prevention of Diabetes Self-Management Program; PHPP = Patient-motivated Health Promotion Program; QOL = quality of

life; SD = standard deviation; SE = standard error; SF = Short Form; WHO = World Health Organization.
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Appendix G Table 3. Behavioral Outcomes (KQ 3 Results): Healthy Diet

N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

CouPLES, 2013%
Fair

255
Cholesterol
HD+PA, Medium

BL 6 mo 11 mo
Energy, kcal/d
IG 1596 (827) 1243 (670) 1175 (579)
CG 1475 (735) 1245 (588) 1254 (575)
p=0.03
Total fat, g/d
IG 68.8(42.7) 49.6 (30.1) 46.5 (25.6)
CG 64.9 (38.1) 53.1 (28.4) 54.2 (31.1)
p=0.02
Total fat, %
IG 38.2(7.8) 35.3(7.0) 35.4 (7.3)
CG 38.4(7.5) 38.5(8.9) 38.2 (9.1)
p=0.04
Saturated fat, g/d
IG 225(14.8) 15.8 (10.3) 15.1 (8.9)
CG 21.3(12.6) 17.2 (9.6) 17.4 (9.8)
p=0.02
Saturated fat, %
IG 12.3(2.9) 11.1 (2.9) 11.4 (2.8)
CG 12.6 (2.7) 12.5 (3.3) 12.3 (2.9)
p=0.09
Cholesterol, mg/d
IG 210.5(145.5) 161.6(111.1) 152.1(97.4)

CG 211.0(140.6) 182.1(119.4) 1755 (117.1)

p=0.11
Fiber, g/d
IG 14.8(6.8) 13.4 (6.8) 13.2 (6.3)
CG 13.9(6.7) 12.5 (7.7) 11.9 (5.7)
p=0.26
PRO-FIT, 2012% 340 BL 12 mo
Fair Cholesterol Total saturated fat, g/d, mean (SD)
. IG  15.4 (4.8) 14.0 (5.0)
HD+PA, Medium CG 143(49)  13.7 (4.6)

Between-group difference at 12 mo: NS (3, -0.61 [-1.35 to 0.14])
Daily frequency of fruits (servings/d)

IG 1.5(1.3) 1.6 (1.1)

CG 1411 1.4 (1.1)

Between-group difference at 12 mo: NS (B, 0.05 [-0.12 to 0.22])
Daily vegetable intake (g/d)

IG 162.1 (75.8) 171.5(76.6)

CG 151.2(77.8) 163.4(77.2)

Between-group difference at 12 mo: NS (B, 3.26 [-9.78 to 16.29])

Healthy Lifestyle Counseling for CVD Risk Factors

214 Kaiser Permanente Research Affiliates EPC




Appendix G Table 3. Behavioral Outcomes (KQ 3 Results): Healthy Diet

N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Anderson, 1992"° 177 BL 12 mo Mean difference from BL to 12 mo
Fair Cholesterol Energy (kJ), mean (SE)
. IG1 8221 (824) 7878 (318) -343 (280)
HD, High IG2 8678 (335) 8523 (314)  -115(331)
CG 9109 (393) 8414 (310) -695 (364)
p NSD NSD NSD
% Carbohydrate, mean (SE)
IG1 48(1.3) 53 (1.3) 4.5 (1.2)
IG2 50(0.9) 55 (1.0)* 5.3(1.1)
CG 48(1.3) 50 (1.1) 1.4 (1.3)
p NSD 0.004 NSD
% Fat, mean (SE)
IG1 35 (1.0) 30(1.2) -5.0 (1.0)
IG2 33(0.9) 27 (0.9) -5.6 (1.2)
CG 33(1.0) 31(0.8) -2.0 (1.1t
p NSD 0.022 0.040
% Saturated fatty acid, mean (SE)
IG1 11 (0.5) 9(0.4) -2.0 (0.4)
IG2 11 (0.4) 8 (0.4) -3.0 (0.5)
CG 11(0.5) 10 (0.4) -1.0 (0.5)t
p NSD 0.001 0.013
% Monounsaturated fatty acid, mean (SE)
IG1 12 (0.5) 11 (0.5) -2.0 (0.5)
IG2 12 (0.4) 10 (0.4) -2.0 (0.5)
CG 11(0.4) 11 (0.5) 0.0 (0.5)
p NSD NSD 0.025
% Polyunsaturated fatty acid, mean (SD)
IG1 8(0.4) 8(0.4) 0.0 (0.5)
IG2 8(0.3) 7 (0.3) -1.0 (0.4)
CG 7(0.4) 7 (0.4) 0.0 (0.4)
p NSD NSD NSD
% Protein, mean (SD)
IG1 16 (0.5) 17 (0.5) 1.0 (0.5)
IG2 17 (0.5) 18 (0.5) 0.6 (0.6)
CG 16 (0.5) 18 (0.6) 1.2 (0.7)
p NSD NSD NSD
Dietary cholesterol, mg, mean (SD)
IG1 247 (18) 178 (12) -69 (18)
IG2 261 (18) 194 (14) -67 (18)
CG 267 (21) 219 (13) -48 (18)
p NSD NSD NSD
Fiber, g, mean (SD)
IG1 17 (1.1) 20 (1.3) 3.0(1.3)
IG2 19 (1.6)% 25 (1.6)* 5.6 (1.9)*
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Appendix G Table 3. Behavioral Outcomes (KQ 3 Results): Healthy Diet

N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
CG 17(1.4) 17 (1.3) 0.1(1.4)
p NSD 0.001 0.40
*p<0.05 vs. CG; tp<0.05 vs. IG1/IG2; $p<0.01 vs. CG.
Ammerman, 2003 | 468 BL 12 mo
Ke_yserling, 1999'" Cholesterol Daily Recommended Allowance total score, mean reduction (SE)
Fair . IG 23.1(1.1) 5.4 (0.48)
HD, Medium CG 21.9 (1.1) 3.3(0.43)
Difference: p=0.47 2.1 (95% Cl, 0.8 to 3.5), p=0.005
Adjusted by age, sex, race, education, CHD, # of risk factors, smoking, and high blood pressure
Bloemberg, 1991 | 80 Mean (SD) at BL, mean change from BL (SD)
e Cholesterol % Pro?léin energy eme
. 0
HD, Medium IG 15.2(3.0)  0.33(2.9)
CG 13.8(2.4) 0.57 (1.7)
p <0.05 0.66

% Fat energy

IG 385(7.1) -5.0(6.5)
CG 38.3(9.0) -1.5(5.9)
p NSD 0.02

% Saturated fat energy

IG 165(3.6) -4.3(3.9)
CG 16.3(4.7) -0.7(2.9)
p NSD <0.01

% Monounsaturated fatty acid energy
IG 14.2(3.2) -3.0 (3.4)
CG 14.0 (3.2) -0.6 (2.6)
p NSD <0.01
% Polyunsaturated fatty acid energy
IG 6.8(2.4) 2.8(3.1)
CG 6.6 (2.9) 0.0 (1.5)
p NSD <0.01
% Carbohydrate energy
IG 38.5(5.7) 4.4 (6.5)
CG 38.5(8.4) 1.2 (6.1)
p NSD 0.03
Cholesterol, mg/mJ

IG 33.5(6.8) -9.7 (8.2)
CG 30.7 (9.4) -0.2 (7.2)
p NSD <0.01
Fiber, g/mJ

IG 2.4(0.7) 0.6 (0.9)
CG 2.5(0.7) 0.1 (0.8)
p NSD <0.01
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
DEER, 1998" 189 Mean change (SD)
Cholesterol Caloric Tniake-keald
HD, High IG NR  -253.7 (459.2)
CG NR -21.9 (426.4)
% Calories from carbohydrates
IG NR 6.8 (8.7)
CG NR 0.5(6.9)
% Calories from fat
IG NR -6.9 (7.8)
CG NR -0.5 (6.3)
% Calories from saturated fat
IG NR -2.9 (3.0)
CG NR 0.1(2.6)
% Calories from monounsaturated fatty acid
IG NR -2.5(3.4)
CG NR 0.0 (3.0)
% Calories from polyunsaturated fatty acid
IG NR -1.1(2.2)
CG NR -0.5 (2.1)
Cholesterol, mg/d
IG NR -85.1 (106.8)
CG NR 3.9 (105.2)
Delahanty, 2001 | 90 Mean (SD)
Good Cholesterol BL 6 mo 12 mo
. Kcal
HD, High IG 1987 (841) 1679 (796) 1462 (472)
CG 1888 (585) 1850 (675) 1675 (522)
% Fat
IG 32 (12) 25 (10)* 26 (10)
CG 31(11) 29 (10) 28 (9)
% Saturated fat
IG 11 (6) 7 @)t 8 (4)
CG 114 10 (4) 10 (4)
% Monounsaturated fatty acid
IG 12 (5) 9 (4)* 10 (4)
CG 12(5) 11 (4) 10 (4)
% Polyunsaturated fatty acid
IG 6 (4) 7(4) 5(3)
CG 6@ 5(2) 6 (2)
Cholesterol, mg
IG 235(191) 165 (132)% 166 (154)
CG 242 (229) 239 (199) 179 (123)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Dietary fiber, g
IG 16(9) 18 (8) 16 (7)
CG 18(10) 16(6) 19 (9)
*p<0.01 between groups (adjusted for BL & sex); Tp<0.001 between groups (adjusted for BL &
sex); $p<0.05 between groups (adjusted for BL & sex).
Hyman, 1998 123 NW Lipid Research Clinic Fat Intake Scale, mean (SD)
el Cholesterol IG ZZBFL_ (5.0) Z%Tr(zNR)
HD, Medium CG  221(52) 20.1(NR)
p=0.91
Moy, 20017 235 mean (SD), mean change from BL (SD)
Fair Cholesterol Total fe?tLg 24 mo
HD, High IG  85.1(42) -14.3(34)
CG 85.0(40) 4.7 (41)
p=0.0001
% kcal from total fat
IG 38.0(7) -3.9(8)
CG 38.3(8) -0.27 (7)
p=0.0001
Saturated fat, g
IG 30.2(16) -4.9(12)
CG 29.7(15) 1.9(16)
p=0.0002
% kcal from saturated fat
IG NR -1.4 (3), p=0.0001 vs. BL
CG NR -0.0064 (3), p=0.9809
p NR 0.0005
Cholesterol, mg
IG 299.8 (168) -27.3(122)
CG 291.8 (140) 19.6 (97)
p=0.0013
kcal
IG 1977 (777) -152.3 (616)
CG 1978 (752) 114.0 (704)
p=0.0023
NFPMP, 2002" 143 mean (SD), mean change from BL (SD)
Cholesterol Total e?1lf_ergy M‘J6/dmo Lme
HD, Medium IG  91(27) -14(19) -0.7(3.0)
CG 9.6(2.6) -0.6(1.8) -0.9(2.4)
p 0.25 0.01 0.09 (multilevel analysis, p=0.00)
% Fat
IG 421(6.3) -79(6.5) -5.6(6.9
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

CG 42.6(5.2) -22(4.9) -2.0(6.7)

p 0.64 0.00 0.00 (multilevel analysis, p=0.00)
% Saturated fat

IG 15.2(2.6) -3.4(2.7) -2.6(2.7)

CG 15.5(2.3) -0.8(2.2) -0.9(2.6)

p 0.42 0.00 0.00 (multilevel analysis, p=0.00)
% Monounsaturated fatty acid

IG 14.6(3.3) -3.4(3.3) -1.9(4.1)

CG 149 (2.6) -0.7(2.4) -0.3(3.3)

p 0.53 0.00 0.01 (multilevel analysis, p=0.00)
% Unsaturated fat

IG 94(3.0) -10(.1) -1.0(2.7)

CG 9.3(3.00 -0.8(3.00 -0.7(3.7)

p 0.79 0.37 0.73 (multilevel analysis, p=0.73)
Cholesterol, mg

IG 239.1(91.5) -62(68.9) -46.4 (77.1)

CG 254.8 (90.8) -22.8 (66.4) -33.4 (83.1)

p 031 0.00 0.02 (multilevel analysis, p=0.03)
ODES,1995% 98 mean (SE), mean change from BL (SE)
Fair Cholesterol BL change at 12 mo

. Total energy intake, kJ/d
HD, Medium IG NR -2268 (356)

CG NR -589 (450)

Net difference (SE): -1679 (450)

p NSD <0.05

% Fat energy

IG NR -5.5(0.8)

CG NR -0.6 (0.7)

Net difference (SE): -4.9 (1.1)

p NSD <0.05

% Saturated fat, g/d

IG NR -14.0 (1.8)

CG NR -1.9 (2.0)

p NSD <0.05

Energy, mJ/d

IG 11.0(3.5) -2.2(2.6)

CG 10.3(3.2) -0.5(3.1)

p NSD <0.01
Southeast 372 Dietary Recommended Allowance score, adjusted mean (SE) from BL
Cholesterol Project, | cholesterol BL change 12 mo__ Diff (95% CI) p
1997% HD. Medium IG 22.0 -5.3(0.55) 3.3(1.8t04.9) p<0.001

Fair

CG 220 -2.0(0.54)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Stevens, 2003% 616 mean (SD)
BL 12 mo
Fair Cholesterol % Fat energy
IG 40.60 (7.25) 34.86 (6.56)
HD CG 39.41 (6.27) 38.61 (6.57)
Medium Difference: -3.75; p<0.001
Number of fruit/vegetable servings
IG 3.09(1.76) 4.33(1.90)
CG 3.21(1.97) 3.40(1.90)
Difference: 0.93; p<0.001
Kristal fat behavior score
IG 1.97(0.45) 1.70(0.28)
CG 1.87(0.37) 1.91(0.28)
Difference: -0.20; p<0.001
% Saturated fat energy
IG 14.0 12.4
CG 13.6 13.2
p NR <0.001
% Polyunsaturated fat energy
IG 83 6.7
CG 8.1 7.5
p NR <0.001
% Monounsaturated fat energy
IG 15.2 13.1
CG 14.8 14.0
p_NR <0.001
ADAPT, 2006™° 241 Mean (95% CI)
Fair HTN BL 12 mo 36 mo
. Energy, MJ
HD+PA, Medium IG  8.04 (7.61-8.47) 6.74 (6.38-7.11) 7.65 (7.21-8.09)
CG 7.91 (7.45-8.37) 7.08 (6.64—-7.53) 7.44 (7.02-7.85)
Fat, % energy
IG 28.9(27.8-29.9) 25.3 (24.2-26.4)F 27.9 (26.4-29.4)
CG 28.8(27.6-30.1) 28.5(27.2-29.8) 29.1 (27.5-30.6)
Saturated fat, % energy
IG 12.3(11.3-13.3) 9.4 (8.9-10.0)f 10.8 (10.1-11.5)t
CG 12.0(11.0-13.1) 11.4(10.4-12.4) 11.4 (10.6-12.1)
Polyunsaturated fat, % energy
IG 4.6 (4.2-4.9) 4.4 (4.0-4.7) 4.6 (4.2-4.9)
CG 4.8 (4.4-5.2) 4.6 (4.2-5.0) 45 (4.1-4.8)
Monounsaturated fat, % energy
IG 10.6 (9.7-11.6) 8.7 (8.2-9.2)f 9.9 (9.3-10.5)
CG 10.7 (9.8-11.7) 10.8 (9.9-11.7) 10.5(9.8-11.2)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

Cholesterol, mg/d

IG  292.7 (263.2-322.2) 250.4 (223.5-277.3) 279.7 (249.5-309.9)

CG 278.8(254.8-302.9) 251.2 (225.5-277.0) 265.2 (242.0-288.5)

Fiber, g/d

IG 24.0(22.6-25.3) 26.3 (24.6-28.0)* 24.2 (22.7-25.6)

CG 24.1(22.8-22.5) 24.2 (22.5-25.8) 24.1 (22.8-25.5)

Protein, % energy

IG  19.5(18.9-20.1) 22.4 (21.7-23.2)1 20.8 (20.1-21.5)

CG 20.2(19.4-20.7) 21.1(20.3-21.9) 21.1(20.3-21.8)

Carbohydrates, % energy

IG  44.3 (43.0-45.6) 45.7 (44.3-47.0)* 45.0 (43.6-46.4)

CG 44.4 (42.9-45.9) 43.9 (42.4-45.4) 45.3 (43.8-46.7)

Sodium, g/d

IG 27(25-2.8) 23(2.2-25)* 2.5(2.3-2.6)

CG 2.8(2.6-2.9) 2.6(2.4-2.8) 2.7 (2.5-2.8)

Servings per week

Low-fat dairy

IG 5.8 (5.0-6.7) 7.4 (6.5-8.3)

CG 7.0 (6.0-8.0) 7.1 (5.8-8.0)

Fish

IG 2.7(2.2-3.2) 51(4.5-5.7)

CG 2.7 (2.2-3.2) 3.3(2.8-3.8)

Meat

IG 3.6 (3.1-4.1) 2.7 (2.2-3.2)

CG 3.4 (2.8-3.9) 2.9 (2.4-3.4)

Fruit

IG 11.9 (10.5-13.3) 12.6 (11.2-14.0)

CG 13.3(11.9-14.7) 12.6 (11.2-14.0)

Vegetables

IG 18.2 (16.8-19.6) 23.1 (21.0-24.5)

CG 18.9 (17.5-20.3) 19.6 (18.2-21.0)

Between group p-values compared with BL: *p<0.05; tp<0.01; $p<0.001. At 36 mo there was a
significant between-group difference in consumption of vegetables (p=0.003) & fish (p=0.007).
Greater intake of fruit was NS (p=0.138). 65% of CG and 83% of IG ate 22 fish servings/week
(p=0.001); 37% of CG and 46% of IG ate =5 servings of fruit & vegetables/day (p=0.147).

Arroll, 1995™° 208 Salt frequency, mean score (SE)
Fair HTN BL 6 mo
. IG1 21.3(1.3) 14.3(1.0)
HD+PA, Medium IG2 22.0 (1.3) 20.6 (1.0)
IG3 22.3(1.3) 15.2(1.1)
CG 21.2(1.3) 20.3(1.1)
p=NR; text states it is statistically significant for IG1 and 1G3.
24-hr urinary sodium excretion, mmol/24-hr, median value (SE)
IGLI NR 105.5 (NR)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
IG2 NR 124 (NR)
IG3 NR 107 (NR)
CG NR 120 (NR)
p=NR; text states it is statistically significant for IG1 and IG3.
HIP, 2009™° 574 BL Aat6mo(SD) A at18 mo (SD)
Fair HTN Total energy, kcal

HD+PA, High (Pt, MD+Pt);
Medium (MD only)

IG1 1594 (643) -72.2 (464) -73 (543)
IG2 1780 (826) -287.4 (660) -260.8 (741)
CG1 1725 (763) -170.6 (554) -119.1 (698)
CG2 1664 (843) -249.8 (586) -158.8 (535)
*Patient intervention vs. control: p<0.05 at 6 mo
Fruit/vegetable servings per day

IG1 1.33(0.99) 0.59 (1.27) 0.41 (1.13)
IG2 1.42(1.13) 0.92 (1.34) 0.55 (1.13)
CG1 1.28(0.90) 0.04 (0.81) 0.01 (0.90)
CG2 1.23(0.88) 0.09 (0.72) -0.03 (0.87)
MDI main effect 6 mo, p=0.02; 18 mo, p=0.53
PTI main effect 6mo, p<0.0001; 18 mo p<0.0001
Dairy servings per day

IG1 0.94(0.89) 0.06 (0.67) 0.08 (0.51)
IG2 0.95(0.81) 0.21(0.75) -0.01 (0.79)
CG1 0.94 (0.90) -0.01(0.72)  -0.03(0.80)
CG2 0.89 (0.89) 0.01 (0.56) -0.00 (0.61)
MDI main effect 6 mo, p=0.17; 18 mo p=0.57

PTI main effect 6 mo, p= 0.01; 18 mo p=0.56
Slightly different numbers are reported in Lin 2013
Total fat, % kcal

IG1 38.4(8.1) -2.3(8.5) 1.7 (7.7)
IG2 37.3(6.8) -4.3(7.1) -2.8(7.8)
CG1 38.1(8.0) 0.6 (7.0) 0.8 (8.0)
CG2 39.8(8.3) -1.2(6.7) -1.1 (6.6)

MDI main effect at 6 mo, p =0.002;18 mo p=0.02
PTI main effect at 6 mo, p<0.0001; 18 mo p<0.0001
Slightly different numbers are reported in Lin 2013
Saturated fat, % kcal

IG1 10.9(27) -1.0(2.7) -0.9 (2.1)
IG2 10.5(2.4) -1.3(2.1) -1.0 (2.2)
CG110.6 (25) 0.2(2.3) 0.1(2.3)
CG211.0(23) -0.2(2.0) -0.2 (2.0)

MDI main effect at 6 mo, p=0.07; 18 mo p=0.28

PTI main effect at 6 mo, p<0.0001; 18 mo p <0.0001
grams reported in Lin 2013

Carbohydrates, % kcal

IG1 46.8 (9.0 0.9 (7.4 1.1 (7.9)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

IG2 48.8(8.4) 4.7 (8.4) 3.0 (8.6)

CGl 48.6(9.5) -0.4(7.8) -0.9 (8.3)

CG2 48.2(10.3) 2.5(10.2) 2.2(9.9)
*Patient intervention vs. control: p<0.05 at 6 and 18 mo
**Physician intervention vs. control: p<0.001 at 6 and 18 mo
Protein, % kcal

IG1 14.7(2.9) 0.2(2.5) 0.2 (3.1)

IG2 145(2.4) 0.8(2.5) 0.3(3.0)

CG1 146 (3.0) 0.02(3.2) 0.1(2.5)

CG2 14.2(3.0) 0.8(3.0) 0.01 (3.8)
*Patient intervention vs. control: p<0.05 at 6 mo
Cholesterol, mg

IG1 196 (104) -4.7(76.1) -5.9(115)

IG2 217 (135) -49.8 (111) -43.5(115)
CG1209 (129) -16.5(67.8) -8.5(96.6)

CG2 198 (138) -30.2(116) -26.9(99.5)
*Patient intervention vs. control: p<0.001 at 6 mo
Fiber, g

IG1 15.9(8.2) -0.7 (5.6) -0.5 (6.7)

IG2 16.4 (8.4) 2.0(7.4) 0.6 (7.3)
CG117.2 (9.0) -1.8 (7.5) -0.9 (9.9)

CG2 16.3(9.4) 0.3(8.7) 0.2 (8.6)
*Patient intervention vs. control: p<0.001 at 6 mo
Urinary sodium, mmol/24-hr

IG1 150.9 (68.0) -13.1(62.2) -24.0(85.2)
IG2 170.3(76.2) -31.4(79.7) -28.0(76.6)
CG1174.7 (77.0) -22.8(71.2) -8.3(84.1)
CG2 175.2(82.9) -23.6(75.2) -1.4(69.9)
MDI main effect at 6 mo, p=0.62; 18 mo p=0.03
PTI main effect at 6 mo, p=0.14; 18 mo p=0.32

Hyman, 2007 281
Fair HTN
HD+PA, Medium

24-hr urine sodium level

BL 6 mo 18mo
IG1 185.8(77.9) 169.2 (104.4) 195.3 (110.0)
IG2 200.7 (88.2) 200.4 (94.8) 208.6 (101.2)
CG 189.0(71.0) 189.3 (92.1) 189.8 (90.5)

p* 0.39 0.14 0.49

LIHEF, 20027 715 Mean (SD) at BL, mean (SD) change from BL at 12 & 24 mo

Fair HTN BL 12 mo 24 mo p (between)
HD+PA, High Energy, keal

IG 1897 (572) -125 (467) -157(477) @12 mo, 0.137
CG 1896 (572) -72(398) -92 (395) @24 mo, 0.092
Fat, % of total energy

IG 33.5(6.0) -1.9(6.5) -2.9(6.4) @12 mo, 0.001
CG 334(6.4) -0.1(5.8 -0.1(7.00 @24 mo,<0.0005
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Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

Saturated fat, % of total energy

IG 13.6(3.1) -13(3.3) -1.8(0.3) @12 mo, <0.0005
CG 136 (3.2) -0.1(2.8) -0.1(3.3) @24 mo, <0.0005
Monounsaturated fatty acid, % of total energy

IG 11.8 (2.5) -0.5(2.7) -0.9(2.7) @12 mo, 0.054
CG 11.7(2.8) -0.1(2.8) -0.2(3.2) @24 mo, <0.008
Polyunsaturated fatty acid, % of total energy

IG 55(15) -0.1(1.6) -0.1(1.7) @12mo,0.512
CG 5.3(1.5) 0.0(1.7) 0.1(1.5) @24 mo, <0.105
Cholesterol, mg
IG 264 (118) -36 (115) -50 (115) @12 mo, 0.01
CG 260 (117) -13(99) -9.3(109) @24 mo, <0.0005
Fiber, g/d
IG 22.8(8.6) -0.1(7.7) 0.8(7.3) @12 mo, 0.349
CG 22.9(8.4) -0.7(6.7) -1.4(6.9) @24 mo, <0.001
24-hr urinary sodium, mmol
IG 146 (57) -11 (62) -7 (58) @12 mo, 0.483
CG 142 (56) -10 (53) -2 (63) @24 mo, 0.856
Migneault, 2012 | 337 Composite diet quality score
Fair HTN BL, mean (SD) Change @ 8 mo
) IG 53.9 (17.6) 2.8
HD+PA, High CG 558 (17.0) -0.74
p<0.03
PREMIER, 2003™™® | 304 Fruits/vegetables, servings/d
Good HTN BL, mean (SD) Change
. IG1 4.7 (2.3) 0.6 (2.5)
HD+PA, High IG2  48(24) 32(38)
CG 4.1(2.1) 0.5 (2.6)
p=NR
Dairy, servings/d
IG1 1.8 (1.3) -0.3(1.2)
1G2 1.9 (1.6) 0.4 (1.7)
CG 1.5(1.2) 0.1(1.8)
p=NR
Urinary sodium, mmol/24-h
IG1 166.9 (70.6) -40.6 (62.6)
IG2 175.8 (72.1) -35.5(70.7)
CG 176.3(65.8) -21.3(72.1)
p=NR
Saturated fat, % of kcal
IG1 10.8 (3.4) -1.8 (4.2)
1G2 11.1 (3.2) -3.3(4.4)
CG 11.3 (3.3) -1.1(3.3)
p=NR
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TONE, 1998 975 24-hr urinary sodium excretion, mmol/24-hr, all participants
Good HTN N BL* _ Within-group A* Btwn-group A** Subgroup pt
. IG1 319 144 (53) -45 (55.8) -40 (-48 to -32); p<0.001 NA
HD+PA, High CG 320 145(55) -5 (50.0)
Vitalum™ 1,629 Mean (SD) (raw, unadjusted data); self-reported on 16-item short questionnaire
Fair HTN BL 25 wks 47 wks 73 wks
. Fruit intake (servings/d)
HD+PA, Medium (IG2 and 3), IG1 (mail)  2.16 (1.69) 2.90 (L.76) 3.02 (2.22) 2.68 (1.81)
Low (1G1) IG2 (phone) 2.04 (1.55) 2.90 (1.65) 2.78 (2.12) 2.30 (1.58)
IG3 (combo) 2.04 (1.63) 2.59 (1.69) 2.70 (2.09) 2.28 (1.59)
CG 2.10 (1.69) 2.57 (1.64) 2.36(1.87) 2.09 (1.58)
p (see note in text)
Vegetable intake (g/d)
IG1 (mail) 166 (88) 191 (81) 205(96) 187 (92)
IG2 (phone) 164 (81) 190 (75) 183 (86) 175 (88)
IG3 (combo) 163 (81) 181 (79) 188 (86) 174 (85)
CG 167 (80) 183 (80) 176 (83) 164 (81)
p (see note in text)
Arroll, 1995 208 BL 6mo
Fair HTN %i::-t frzeiqlée(ric%, mela:gsz:log (SE)
HD+PA, Medium IG2 22.0(1.3) 20.6 (L.0)
IG3 22.3(1.3) 15.2(1.1)
CG 21.2(1.3) 20.3(1.1)
p=NR; text states it is statistically significant for IG1 and IG3
24-hr urinary sodium excretion, mmol/24-hr, median value (SE)
IGL NR 105.5 (NR)
IG2 NR 124 (NR)
IG3 NR 107 (NR)
CG NR 120 (NR)
p=NR; text states it is statistically significant for IG1 and IG3
Beckman, 19957 | 64 BL 6 mo 12 mo _mean change
Fair HTN Urinary sodium, mmol/24-hr, mean (SE)
. IG 195(12) 116(11) 123(7) 72
HD+PA, Medium CG 177(10) 175(14) 167 (9)
Mean difference: 44; p<0.001
TONE, 1998 975 24-hr urinary sodium excretion, mmol/24-hr
Good HTN BL* Within-group A*  Btwn-group A** Subgroup pt
. IG1 144 (53) -45 (55.8) -40 (-48 to -32); p<0.001 NA
HD, High CG 145 (55) -5 (50.0)
*Mean (SD); **Mean (95% CI)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Avrroll, 1995 208 BL 6 mo
Fair HTN Salt frequency, mean score (SE)
. IG1 21.3(1.3) 14.3 (1.0)
PA, Medium IG2 22.0(1.3)  20.6 (1.0)
IG3 22.3(1.3) 15.2 (1.1)
CG 21.2(1.3) 20.3(1.1)
p=NR; text states it is statistically significant for IG1 and IG3
24-hr urinary sodium excretion, mmol/24-hr, median value (SE)
IG1 NR 105.5 (NR)
IG2 NR 124 (NR)
IG3 NR 107 (NR)
CG NR 120 (NR)
p=NR; text states it is statistically significant for IG1 and IG3
Moreau, 2001™* 24 Average caloric intake
Fair HTN IG 1826 + 140 kcal
PA, Medium CG 1855 + 338 kcal
APHRODITE, 2011%| 925 mean (SD)
Fair IFG BL A6 mo A 18 mo
. Kcal/d
HD+PA, High IG 2047 (622) -262(390)  -278* (466)
CG 1979 (576) -198 (387) -197 (449)
p=0.11
Total fat intake, % of energy
IG 35.0(6.2) -0.3 (6.0) -0.5 (6.2)
CG 34.4(6.1) 0.5(5.4) 0.5 (6.4)
p=0.13
Total saturated fat, % of energy
IG 11.8(2.7) -0.2 (2.4) -0.3(2.5)
CG 11.8(2.5) 0.3 (2.0) 0.2 (2.3)
p=0.03
Fiber intake, g/MJ
IG 3.5(1.0) -0.3 (0.8) -0.1 (0.8)
CG 3.5(1.0) -0.4 (0.7) -0.3 (0.8)
p=0.01
DPP, 2002% 2,161 Mean change from baseline to 1 yr
Good IEG Energy, kcal Mean change (SE)
. IG -450 (26)
HD+PA, High cG -249 (27)
p<0.001
Fat, % calories Mean change (SE)
IG -6.6 (0.2)
CG -0.8 (0.2)
p<0.001
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

Median change from baseline to 1 yr
Energy intake, kJ/d

IG -452

CG -250

p<0.003 (adjusted for sex and ethnicity)
% Energy from fat

IG -6.6

CG -0.8

p<0.003 (adjusted for sex and ethnicity)
% Energy from saturated fat
IG -2.8

CG -04

p<0.003

% Energy from polyunsaturated fat
IG -1.0

CG 0.0

p<0.003

% Energy from carbohydrates
IG 5.4

CG 0.1

p<0.003

Fiber intake, g/d

IG 0.3

CG -0.6

p<0.003

Fruit intake, servings/d

IG 1.6

CG -0.08

p<0.003

Vegetable intake, servings/d
IG 1.1

CG -0.09

p=NS

Fish intake, servings/d

IG 0.0

CG 0.0

p=NS

Red meat intake, servings/d
IG -2.3

CG -0.5

p<0.003

Dairy intake, servings/d

IG -21

CG -1.3
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
p<0.003
Sweets intake, servings/d
IG -4.9
CG -3.0
p<0.003
EDIPS, 2001 78 Mean (SD)
Fair IEG BL 6 mo Diff btwn groups (95% Cl) p
. Energy, kJ/d
HD+PA, Medium IG 8317 (2464) 7485 (2390) -862 (-2002 to 279) NS
CG 8942 (2298) 8972 (2977)
Total fat, g/d
IG 85.4(29.0) 68.7(30.0r -21.8(-37.8t0-5.8) 0.008
CG 84.7 (23.4) 89.8 (34.3)
Monounsaturated fat, g/d
IG 26.4(10.1) 21.2(10.1)* -6.8(-12.6t0-1.01) 0.022
CG 27.1(8.5) 28.8 (11.6)
Polyunsaturated fat, g/d
IG 15.6(6.8) 12.7(7.2) -5.0 (-9.8, -0.19) 0.042
CG 135(6.1) 15.6(9.3)
Saturated fat, g/d
IG 27.9(10.3) 23.9(13.1) -3.1(-9.6, 3.4) NS
CG 32.2(11.8) 31.1(15.1)
Sucrose, g/d
IG 1.3(2.5) 2.2 (5.4) -0.6 (-3.3, 2.1) NS
CG 091(19) 25(4.3)
Fiber, g/d
IG 20.0(6.6) 20.2(7.5) 1.0 (-1.9, 3.9) NS
CG 19.8(8.2) 19.0(7.3)
EDIPS-Newcastle, 102 N (%) of participants with sustained benefit change
2009% IEG Energy intake from fatt
Fair . IG 21 (41)
HD+PA, High CG 21 (41)
p=NR
Energy intake from carbohydratest
IG 15 (29)
CG 16 (31)
p=NR
tBased on annual 3-day food diaries.
No significant difference in mean values for % carbohydrate, fat, and fiber intake between IG
and CG at BL or annual followup in any year.
FDPS, 2001™° 522 Success in achieving intervention goals at year 1, % of participants
Good IFG Fat intake <30% of energy
. IG 47
HD+PA, High CG 26
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

p=0.001
Saturated fat intake <10% of energy
IG 26
CG11
p=0.001
Fiber intake 215 g/1000 kcal
IG 25
CG 12
p=0.001
Self-reported change in dietary habits during year 1, %
Decreased consumption of fat
IG 87
CG 70
p=0.001
Increased consumption of vegetables
IG 72
CG 62
p=0.01
Decreased consumption of sugar
IG 55
CG 40
p=0.001
Decreased consumption of salt
IG 59
CG 50
p=0.03
Mean change (SD) from BL
BL 1 year p 3 years p
Energy intake, kcal/d
IG 1771 (520) -247 (438) 0.0001 -204 (489) 0.0067
CG 1744 (527) -108 (464) -97 (458)
% Energy from carbohydrates
IG 436(75) 3.3(8.1) 0.0023 3.3(8.0) 0.0070
CG 43.2(6.7) 1.7(7.3) 2.0 (7.6)
% Energy from fat
IG 36.0(6.7) -3.4(8.2) 0.0002 4.7 (7.7) <0.0001
CG 37.1(6.5) -2.1(7.6) -3.2(7.5)
% Energy from saturated fat
IG 16.2(4.0) -2.7(4.6) <0.0001 -3.2(4.5) <0.0001
CG 17.04.3) -1.2(5.1) -1.9 (4.9)
Energy from monounsaturated fat
IG 129(2.8) -0.8(3.8) 0.0257 -1.0 (3.6) 0.0453
CG 13.0(29) -0.4(3.4) -0.6 (3.5)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
% Energy from polyunsaturated fat
IG 5717 -0.0(2.1) 0.5020 0.0 (2.4) 0.0872
CG 5.8(22) -0.2(25) -0.4 (2.3)
Cholesterol intake, mg
IG 312(137) -69(138) 0.0005 -63 (167)  0.0586
CG 304 (130) -28(148) -31 (155)
Fiber, g
IG 20 (7) 1(7) 0.1146 1(8) 0.4393
CG 20 (8) 0(7) 1(7)
% of participants reaching dietary goals during year 1
Fat intake goal <30% of energy
IG 37
CG 20
p <0.0001
Saturated fat intake goal of <10% of energy
IG 21
CG9
p <0.0001
Fiber density goal of 215 g/1000kcal
IG 37
CG 23
p<0.0006
Mean (SD)
BL Early FUt Late FU% p8
Total energy (kJ)
IG 7415 (2177) 6624 (1704) 6778 (1746) 0.06
CG 7302 (2206) 6942 (1863) 6875 (1788)
% Fat
IG 36.0 (6.7) 319 (5.7) 32.7 (6.3) 0.0009
CG 37.1(6.5) 33.9 (6.1) 34.7 (5.9)
% Saturated fat
IG 16.2 (4.0) 11.8 (3.5) 12.2 (3.7) <0.0001
CG 17.0 (4.3) 13.7 (3.7) 14.0 (3.5)
% Carbohydrates (g also reported)
IG 43.6 (7.5) 47.6 (6.9) 46.9 (7.3) 0.08
CG 43.2 (6.7) 46.2 (6.8) 45.7 (6.9)
% Protein
IG 17.6 (3.4) 18.7 (3.1) 18.8 (3.2) 0.0019
CG 17.6 (3.4) 18.3(3.1) 17.9 (3.1)
Total fiber, g (g/MJ also reported)
IG 20 (7) 21 (7) 21 (8) 0.10
CG  20(8 20 (6) 20 (7)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
HLC, 2011% 307 Healthy eating, based on the 16-item Food Choices Questionnaire, mean (SD)
Fair IFG BL 6 mo
. IG 3.14(0.33) 3.33(0.27)
HD+PA, High CG 3.11(0.34) 3.12(0.34)
time X group p<0.001
Live Well, Be Well, | 238 BL mean (SE), within group change (SE)
2012%° IEG BL 6 mo 12 mo
Good HD+PA., High Total calories, kcal/d

IG  1870.5(78.1) -264.3(50.6) -301.6 (64.7)

CG 1915.1 (81.0) -216.6 (69.2) -245.9 (52.7)

Between group comparison of change: NS at either timepoint

Total Fat, g/d

IG 71.5 (3.6) -12.95 (2.4) -14.4 (2.9)

CG 67.9(3.1) -5.3(3.1) -7.8 (2.4)

Between group comparison of change: p=0.05 at 6 mo; NS at 12 mo (p=0.08)
Dietary fiber, g/d

IG 17.8 (0.9) -1.1 (0.7) -1.97 (0.8)

CG 19.7(1.1) -1.3 (0.8) -1.8 (0.7)

Between group comparison of change: NS at either time point

Daily frequency of fruits/vegetables

IG 3.0(0.2) 0.3(0.2) 0.1 (0.1)

CG 3.1(0.2) -0.3(0.2) -0.3(0.1)

Between group comparison of change: p=0.02 at 6 mo; p=0.04 at 12 mo
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
LLDP™ 312 BL, mean (SD) 1-year change (median, 95% CI)
Good IFG kcal/d
. IG 1546.78 (604.9) -21.8 (-103.6 to 55.3)
HD+PA, High CG 1531.56 (593.7) 3.8 (-57.3t0 70.2)
Intervention effect (95% Cl): -30.1 (-141.2 to 76.9); p=0.57
Energy from fat, %
IG  26.49 (6.0) -2.02 (-3.77, -0.29)
CG 25.82 (6.4) -0.42 (-1.38, 1.57)
Intervention effect (95% CI): -1.77 (-3.48 to -0.08); p=0.04
Energy from saturated fat, %
IG  8.50 (2.6) -0.65(-1.03, -0.27)
CG 8.17(2.7) -0.43 (-0.75, 0.36)
Intervention effect (95% CIl): -0.59 (-1.28 to 0.07); p=0.08
Energy from carbohydrates, %
IG 55.36 (7.8) 1.20 (-0.18 to 3.54)
CG 55.92 (8.5) 0.41 (-0.94 to 2.14)
Intervention effect (95% CI): 1.73 (-0.23 to 3.76); p=0.08
Energy from protein, %
IG  17.59 (5.8) 0.61 (-0.62 to 1.60)
CG 17.49 (4.7) -0.11 (-0.79 to 0.88)
Intervention effect (95% CI): 0.02 (-1.15 to 1.22); p=0.97
Total fiber, g/d
IG 15.74 (8.2) 3.13 (0.88 to 4.46)
CG 15.71(7.0) 0.48 (-2.10 to0 2.12)
Intervention effect (95% CI): 1.98 (-0.16 to 4.01); p=0.07
Melbourne DPS, 92 Mean (SD); change in mean (SE)
2012% IEG BL A 12 mo p (btwn group)
Fair . Total fat, %
HD+PA, High IG 36.3(4.45) -2.01(0.83) 0.290
CG 36.2(4.51) -0.42(0.77)
Saturated fat, %
IG 14.6(3.25) -1.64(0.51) 0.088*
CG 14.0(2.93) 0.29 (0.38)
Fiber, g/d
IG  13.6 (2.97) 1.95 (0.58) 0.030
CG 13.5(3.32) 0.51 (0.47)
*After adjusting for BL characteristics, p=0.003
SLIM™® 147 Energy intake (MJ/d)
Fair IFG IG 9.1(04) 7.9(0.3) 7.94 (0.35)
HD+PA, High CG 85(0.3) 8.2(0.3) 8.28 (0.38)

1-year p=0.02; 2-year group X time interaction p= 0.13
Carbohydrates (energy %)

IG 42.2(1.0) 46.9(1.1) 47.4(0.9)
CG43.2(0.9) 43.9(1.0) 43.7 (0.9)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

1-year p <0.01; 2-year group X time interaction p<0.01
Fat (energy %)

IG 36.2(0.9) 31.2 (1.0) 31.8 (0.8)

CG 35.7 (0.9) 34.7 (0.8) 35.6 (0.6)

1-year p<0.01; 2-year group X time interaction p<0.01
Saturated fat (energy %)

IG 14.0(0.4) 11.2 (0.4) 11.1 (0.4)

CG 13.9 (0.4) 13.3(0.5) 14.1 (0.3)

1-year p <0.01; 2-year group X time interaction p<0.01
Monounsaturated fat (energy %)

IG 12.9(0.4) 10.8 (0.4) NR

CG 12.8 (0.4) 12.4 (0.4) NR

1-year p <0.01

Polyunsaturated fat (energy %)

IG 6.7 (0.4) 6.9 (0.4) NR
CG 6.5(0.3) 6.5 (0.3) NR
1-year p=NS

Cholesterol (mg/MJ)

IG 25.7(1.4) 22.5(1.2) 22.5(1.1)
CG 27.5(1.6) 26.1 (1.3) 26.0 (1.8)

1-year p=NS; 2-year p=NS
Protein (energy %)

IG 15.7 (0.4) 17.4 (0.5) 17.5(0.4)
CG 16.0 (0.4) 16.3 (0.5) 16.1 (0.4)
1-year p=0.06; 2-year p=0.07

Fiber (g/MJ)

IG 2.8(0.1) 3.3(0.1) 3.1(0.1)
CG 2.6 (0.1) 2.8(0.1) 2.7 (0.1)

1-year p=0.03; 2-year p=0.07

Watanabe, 2003”’ 173 Absolute value of the "over/underintake fraction" for total energy intake (%), mean (SD),
Fair IEG mean change from BL (SD)
IG 21.6(15.0) -1.8(1.5)
HD, Low CG19.9 (14.9) 4.0 (L4)
p NSD adjusted mean difference between groups: -6.0 (-9.8 to -2.2); p=0.002
Bo, 2007 375 BL 12 mo Difference _ 95% ClI
Fair Mixed kcal/d

HD+PA, Medium

IG 1978.6 (692.5) 1904.0 (631.6) -74.6 (-153.3t0 41.4)

CG 1993 (633.8) 2018.8 (583.1) 25.8 (-43.71t095.2)
p=0.06
Total energy from fat, %
IG 35.3(5.2 32.7 (6.5) -2.64 (-3.5210-1.76)
CG 35.0 (5.8) 35.0 (6.8) -0.02 (-1.30to 1.25)
p<0.001
Healthy Lifestyle Counseling for CVD Risk Factors 233 Kaiser Permanente Research Affiliates EPC



Appendix G Table 3. Behavioral Outcomes (KQ 3 Results): Healthy Diet

N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Total energy from saturated fat, %
IG 12.3(2.6) 10.3(3.7) -1.97 (-2.53t0-1.41)
CG 12.0(2.6) 11.8(3.3) -0.17 (-0.721t0 0.38)
p<0.001
Total energy from polyunsaturated fat
IG 43(1.3) 5.3(18) 099 (0.73to01.25)
CG4.1(1.2) 41(15) 0.04 (0.32t00.24)
p<0.001
Total energy from carbohydrates
IG 48.2(7.1) 50.3(7.7) 2.14 (1.02to 3.26)
CG 48.7 (7.0) 47.8(8.2) -0.89 (-2.33t00.55)
p=0.001
Total energy from protein
IG 16.5(2.3) 16.6 (5.6) 0.09 (-0.801to 0.98)
CG 16.3(2.4) 16.1(4.7) -0.21 (-0.891t0 0.47)
p=0.06
Total energy from fiber, %
IG 19.2(6.4) 20.9(6.6) 1.70 (1.11to 2.29)
CG 19.4 (7.8) 19.6(7.9) 0.17 (-0.30to 0.64)
p<0.001
Cochrane, 2012™ | 601 Mean diet score from Primary Prevention Toolkit
Fair Mixed BL 12 mo
HD+PA, High S 2
"No significant difference between groups on any of the measures."
EUROACTION, 2,384 Number of participants (%)
2008 Mixed BL 12 mo
Fair e . Oily fish (23 times/week)
HD+PA, High IG 55/1094 (5)  113/1019 (11)
CG 10/331 (3) 60/1004 (6)
Difference (95% ClI): 6.7 (-4.1 to 17.6); p=0.13
Note: in text, difference (95% CI): 2.2% (-1.7 to 6.2); p=0.20 (unclear which groups)
Fish (220 g/d)
IG 680/1096 (62) 841/1018 (83)
CG 217/331 (66) 666/1003 (66)
Difference (95% CI): 16.8 (-1.7 to 35.2); p=0.07
Note: in text, difference (95% CI): 16.5% (-0.1 to 33.1); p=0.051 (unclear which groups)
Fruits/vegetables (2400 g/d)
IG 548/1093 (50) 799/1019 (78)
CG 117/331 (35) 388/1001 (39)
Difference (95% CI): 39.7 (18.1 to 61.3); p=0.005
Note: in text, difference (95% CI): 23.6% (9.1 to 38.2); p=0.009 (unclear which groups)

Healthy Lifestyle Counseling for CVD Risk Factors 234 Kaiser Permanente Research Affiliates EPC



Appendix G Table 3. Behavioral Outcomes (KQ 3 Results): Healthy Diet

N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
GOAL, 2009™® 457 Mean (95% CI) for BL, mean change at 12 mo and 36 mo, based on self-reported FFQ
Good ; BL A at 12 mo (Cl)
Mixed
Energy, kcal

HD+PA, Medium

IG 2052 (1955 to 2149)
CG 2047 (1956 to 2139)
*

-179 (-248 to -109)
-175 (-246 to 105)

p 0.97
BL A at 36 mo (SD)

Energy, kJd/d

IG 8521 (2600) -587 (2059)

CG 8455 (2753) -523 (2114)

p 0.737

BL A at 12 mo (CI) A at 36 mo (SD)

Fat, %

IG 35.3(34.41036.2) -2.6(-3.5t0-1.7) -1.2(5.7)

CG 34.6(33.6t035.5) -1.9(-2.8t0-1.0) -0.7(5.8)

p 0.56 0.797

Saturated fat, %

IG 12.9(125t0 13.4) -1.6(-2.0t0-1.2) -0.9(2.9)

CG 125(12.1t013.0) -1.0(-1.4t0-0.6) -0.4(2.7)

p 0.16 0.164

Protein, %

IG 15.4 (15.1t0 158.8) 0.6 (0.3t0 1.0) 0(2.2)

CG 155(15.1t015.8) 0.5(0.2t00.9) 0(2.6)

p 0.68 0.452

Carbohydrates, %

IG 44.6 (43.6t045.5) 2.0(1.2t02.9) 1.4 (6.1)

CG 453(44.3t046.3) 1.3(0.3t02.2) 1.1(6.3)
0.43 0.945

p
Cholesterol, mg
IG 188.6 (177.6 to 200.0) -27.4 (-37.0t0 -17.8) -11.9 (66.8)

CG 185.8 (174.31t0197.3) -21.9 (-31.3t0 -12.4) -11.0 (69.1)
p 0.49 0.939
Vegetables, g

IG  145.2 (120.3t0 140.7) 16.1(6.3t025.9) 11.7 (74.1)
CG 158.6 (125.4t0 148.5) 13.6 (1.9t025.2) 18.2(86.7)
p 0.87 0.556
Fruit, g

IG  130.5(103.8t0 136.4) 85.1 (65.5t0 104.7) 84.0 (174.9)

CG 137.0(109.1to 144.6) 64.1(43.2t084.9) 63.0(165.9)

p 0.27 0.468

*p values corrected for BL values.

Maintenance of change, BL to 3 yr (ANOVA).

No significant difference between groups for changes from BL to year 1, year 1 to year 3, and BL
to year 3 on any dietary intake measure.
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Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

Hardcastle, 2008™’
Fair

334
Mixed
HD+PA, Medium

BL 6 mo difference in mean (SEM)
Fat intake (%/d)
IG  23.85(0.55) -0.92
CG 23.72(0.67) -2.92
95% CI (-3.46 to -0.55); p<0.01
BL mean (SD) 18 mo mean (SD)
Fat intake (%/d)
IG 23.87 (7.67)
CG 23.89 (7.70)
Time x Group: p<0.05
Fruit/vegetable portions per day
IG 6.41(0.31) 1.05 (0.30
CG 6.88 (0.39) 0.73 (0.44)
95% CI (-1.36 to 0.72); p=NS
Fruit/vegetable portions per day: ITT
IG 6.31(4.02) 6.30 (3.76)
CG 6.94 (4.48) 6.23 (3.58)
Time x Group: NS. F statistic: 0.78; effect size: 0.005.

22.97 (7.26)
20.41 (5.96)

HIPS, 2012'% 814 Fruit/vegetable portions per day at 12 mo, mean (95% Cl)
Fair Mixed BL 6 mo 12 mo
HD+PA IG 4.73(NR)  5.58(5.33t105.83)  4.85 (4.56 t0 5.14)
CG 4.67(NR) 4.99(4.70t05.28)  4.52 (4.23to 4.81)
p NR 0.002 0.1
HOORN, 2013™ 622 BL 6 mo 12 mo
Fair Mixed Fruit/d, mean (SD)
. IG 1.1(0.9) 1.1(0.9) 1.1 (0.9)
HD+PA, Medium CG 1.1(08)  1.3(L0) 1.2 (0.9)
Difference -0.2(-0.3t00.0) -0.1(-0.2t00.0)
OR (95% ClI) NR NR
Meeting reccomended fruit intake*, n (%)
IG  63(20.1) 57 (18.2) 58 (18.5)
CG 67(21.8) 70 (22.7) 68 (22.1)
Difference NR NR

OR (95% CI)t 1.6 (0.9 t0 2.6)
Vegetable intake, g/d, mean (SD)

1.4 (0.9 to 2.4)

IG 148 (69.5) 161 (126.6) 156 (74.6)

CG 150 (70.4) 151 (68.5) 157 (89.9)
Difference 9.2 (-7.3t025.7) -0.4(-12.7 t0 11.9)
OR (95% CI) NR NR

Meeting reccomended vegetable intake, n (%)

IG 72 (22.9) 55 (17.5) 62 (19.7)

CG 63(20.5) 57 (18.5) 56 (18.2)
Difference NR NR

OR (95% CI)t 1.1(0.7t01.7) 0.9 (0.6 to 1.5)
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Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
IMPALA, 2009™ 615 Mean (SD)
Fair Mixed BL 12 mo p

Fat score

IG 16.6 (5.7) 14.4(5.4) 0.034

CG 17.2(5.3) 15.4(5.4)

Met recommended fat intake*, n (%)

IG 123 (41) 140 (56) 0.06

CG 3(33) 111 (47)

Fruit, pieces per week

IG  12.1(9.2) 13.7(9.8) 0.70

CG 13.1(10.5) 14.1 (11.0)

Met recommended fruit intake (200 g/d), n (%)
IG 117 (39) 114 (45) 0.91

CG 121 (43) 108 (46)

Vegetables, # tbsp

IG 23.7(11.2) 25.5(12.7) 0.09

CG 22.7(12.9) 23.4(13.3)

Met recommended vegetable intake (200 g/d), n (%)

HD+PA, Medium

IG  95(32)  93(39) 0.045
CG 79(29) 65 (30)
Inter99, 2008™’ 4,053 Intake of saturated fat (% energy) in men (95% ClI)
Fair Mixed BL 1 Year 3 Year 5 Year
HDsPA. Hidh IG 12.8 (124 to 13.4) 11.4(109t0134) 115(110to12.1) 11.8(11.2t012.3)
+ Hig CG12.8(12.0t013.6) 12.5(11.6t0134) 11.6(10.7t012.6) 12.3 (11.4to 13.3)

p for 1 y=0.002; p for 3 y=0.63; p for 5 y=0.10

Net change between groups at 1y in saturated fat intake: -1.13%; p=0.003

Net change between groups at 5 y in saturated fat intake: -0.68%; p=0.10

Intake of saturated fat (% energy), women (95% ClI)

IG 115(11.1t011.9) 9.9(9.5t010.4) 9.9 (9.4 to 10.4) 10.0 (9.6 to 10.5)
CG115(10.7t012.2) 9.7 (8.9t0 10.5) 10.3(9.4t011.1) 10.2(9.3t011.1)
p for 1 y=0.65; p for 3 y=0.26; p for 5 y=0.59

Net change between groups at 1y in fruit intake, g/d: -50; p=0.03 (increase lower in 1G)
Unsaturated/saturated fat ratio (95% CI)

IG 1.34(1.30to 1.38) 1.47 (1.43t01.51) 1.46 (1.42t01.50) 1.50 (1.46 to 1.54)
CG1.37(1.31t01.43) 1.40(1.32t01.48) 1.48(1.40t01.56) 1.44 (1.361t0 1.52)
p for 1 y=0.01; p for 3 y=0.74; p for 5 y=0.01

Net change between groups at 5 y in unsaturated/saturated; fat ratio: 0.09; p=0.01
*reported in text; not extrapolated

Fish intake, g/d (95% CI)

IG 31.9(29.1t034.7) 33.9(30.9t036.9) 31.8(28.9t034.9) 33.8(30.7t0 36.7)
CG 33.5(27.7t037.3) 32.2(26.8t037.5) 31.8(26.4t037.2) 29.1 (23.4 t0 34.6)
p for 1 y=0.34; p for 3 y=0.86; p for 5 y=0.05

Net change between groups at 5 y in fish intake (g/d): 5.4; p=0.05
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N

Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes
Logan HealthP/ 434 mean (SE)
Living, 2009 Mixed BL change 12 mo___change 18 mo
Fair . Fat, % total calories

HD+PA, Medium IG 36.8(5.0) -1.98(0.29) -2.39 (0.29)

CG 36.9(5.5) -0.83(0.31) -1.07 (0.31)

12-mo difference between groups: -1.17; p= 0.007 (95% Cl, -2.00 to -0.35)
18-mo difference between groups: -1.33; p= 0.002 (95% ClI, -2.16 to -0.50)
Saturated fat, % total calories

IG 145(3.3) -1.57(0.25) -1.58 (0.22)

CG 14.2 (3.3) -0.60 (0.26) -0.52 (0.23)

12-mo difference between groups: -0.97; p=0.007 (95% CI, -1.68 to -0.26)
18-mo difference between groups: -1.06, p= 0.001 (95% ClI, -1.70 to -0.43)
Vegetable servings per day

IG 3.0(1.7) 1.05 (0.24) 0.77 (0.21)

CG 3.0(1.7) 0.34 (0.25) 0.18 (0.21)

12-mo difference between groups: 0.71; p=0.04 (95% CI, 0.04 to 1.39)
18-mo difference between groups: 0.59; p=0.051 (95% CI, -0.01 to 1.17)
Fiber intake, g/d

IG 22.4(7.8) 1.83(0.46) 1.55 (0.43)

CG 21.6(8.1) -0.40(0.48) -0.38 (0.45)

12-mo difference between groups:: 2.23; p<0.001 (95 CI, 0.93 to 3.52)
18-mo difference between groups 0.22; p=0.002 (95% CI, 0.72 to 3.15)
Fruit servings per day

IG 1.6 (1.0) 0.50 (0.06) 0.47 (0.06)

CG 15(1.3) 0.20 (0.06) 0.24 (0.06)

12-mo difference between groups: 0.30; p<0.001 (95% CI, 0.12 to 0.47)
18-mo difference between groups: 0.22, p=0.010 (95% CI, 0.05 to 0.40)

Nilsson, 1992" 63 mean (SD)
Fair Mixed BL 12 mo
HD+PA, High Energy, keal

IG 1937 (534) 1704 (384)
CG 1987 (396) 1893 (424)
Protein, g/d

IG 76.8(17.9) 71.6(16.5)
CG 76.9 (15.6) 75.2 (19.3)
Carbohydrates, g/d

IG 224.0 (55.6) 218.1 (53.2)
CG 227.5(43.8) 226.0 (57.1)
Fat, g/d

IG 72.8(30.2) 53.6(17.3)
CG77.6(23.2) 71.1(23.4)
Fiber, g/d

IG 16.2 (6.6) 21.3(10.8)
CG16.1(3.1) 15.9(4.4)
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N
Study, Year Population
Quality Intervention Focus & Intensity Healthy Diet Behavioral Outcomes

Saturated fat, g/d

IG 28.5(14.4) 18.8(7.5)

CG 30.6 (11.2) 27.4(10.9)
Monounsaturated fat, g/d

IG 24.3(10.6) 18.3 (6.6)

CG 26.0(8.2) 24.1(8.3)
Polyunsaturated fat, g/d

IG 12.3(6.1) 8.9(3.2)

CG 13.8(5.0) 11.8(3.8)
Cholesterol, mg/d

IG 270.8 (114.8) 186.8 (85.7)
CG 300.2 (97.5) 256.9 (141.9)
Polyunsaturated/saturated fat ratio
IG 0.48(0.26) 0.50 (0.16)
CG 0.38(0.09) 0.45(0.20)

PHPP, 2007™" 99 Mean energy intake per day, kcal (SD)
Fair Mixed BL 12 mo
. IG 1931 (482) 1868 (510)
HD+PA, Medium CG 1859 (417) 1815 (484)
p=NS
Number of meals per day with vegetable servings 22, n (%)
IG 34(73.9) 40(87.0)
CG 29 (70.7) 30(73.2)
Number of meals per day with vegetable servings 21, n (%)
IG 12(26.1) 6 (13.0)
CG 12 (29.3) 11 (26.8)
Adjusted OR (adjusted for age, sex, and disease) at 12 mo: 3.8 (95% CI, 1.0 to 14.0); p<0.05

WISEWOMAN NC, | 236 Mean (SE)
2008 Mixed BL 6 mo 12 mo
Fair Dietary Risk Assessment, total scoret

HD+PA, Medium IG  342(L0) 29.6(0.9) 29.5(L.0)

CG 34.2(1.0) 33.8(0.9) 32.9(1.0)

Difference -4.1(0.9) -3.4(1.0)

p <0.0001 <0.0001

tComparison adjusted for age, race, education, BMI, marital status, smoking, and known CHD
Wister, 2007"% 315 Adjusted change (95% Cl)
Good Mixed BL 12 mo

Nutrition level
HD+PA, Medium

IG NR 0.30 (0.13t0 0.47)
CG NR -0.05 (-0.22 t0 0.12)
p<0.01

Abbreviations: AHA = American Heart Association; BL = baseline; CG = control group; CHD = congenital heart defect; Cl = confidence interval; DRA = daily
recommended allowance; FFQ = Food Frequency Questionnaire; F/U = followup; HBP = high blood pressure; HTN = hypertension; IFG = impaired fasting
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glucose; IG = intervention group; MDI = medical doctor intervention; n = sample; N = study population; NR = not reported; NS = not significant; NSD = no
significant difference; OR = odds ratio; PTI = patient intervention; SD = standard deviation; SE = standard error; SEM = standard error of the mean.
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Study, Year
Quality

N
Population

Intervention Focus & Intensity

Physical Activity Behavioral Outcomes

CouPLES, 2013%
Fair

255
Cholesterol
HD+PA, Medium

BL 6 mo 11 mo
Frequency of moderate PA/wk
IG 8.3 10.5 10.1
CG 8.3 8.9 8.4

p=0.06; incidence rate ratio: 1.2 (95% CI, 1.0 to 1.5)
Duration of moderate intensity PA/week (hr)

IG 6.9 7.5 7.3

CG 6.9 6.7 6.6

p=0.37; incidence rate ratio: 1.1 (95% CI, 0.9 to 1.4)

PRO-FIT, 2012%°
Fair

340
Cholesterol
HD+PA, Medium

MVPA (min/wk), mean (SD)
BL 12 mo
IG 422.0 (3.1) 501.0 (3.3)
CG 363.1 (3.5) 428.0 (3.7)
Difference between groups at 12 mo: NS (3, 1.11 [95% CI, -0.12 to 0.33])

RHPP Trial, 1993
Fair

1,197
Cholesterol
HD+PA, Medium

PA, min/wk, mean (SD)

BL 6 mo
IG 413.16 (300.72) 451.48 (367.13)
CG 497.91 (432.85) 440.95 (357.81)

p=NS
Anderson, 19927 177 Exercise, total energy (kJ*kg/Ib*d), mean (SD), mean change from BL (SD)
el Cholesterol IG1 15?3'_5 (22.5) 5133m(29 0)
HD. High IG2 155.0 (27.2) -0.08 (16.9)
CG 148.4 (11.5) 13.7(28.2)
p=NR
Delahanty, 2001 | 90 Activity (min/wk), mean (SD)
Good Cholesterol BL 6 mo 12 mo
HD. High IG 119 (126) 144 (130) 148 (102)
LY CG 92 (97) 108 (109) 135 (185)
p=NS
NFPMP, 2002" 143 BL only
Cholesterol No exercise, %
. IG 20
HD, Medium CG 13
Exercise <3 times/wk, %
IG 37
CG 30
Exercise 3 times/wk, %
IG 18
CG 26
Exercise >3 times/wk, %
IG 25
CG 31
Note: No significant changes in physical activity (p>0.85)
ADAPT, 2006™° 241 At least moderate-intensity exercise (hr/wk), mean (95% CI) at BL & 36 mo, mean
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N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes
Fair HTN change (95% CI) at 12 mo followup (min/wk)

BL 12 mo 36 mo
IG 27((2.3t03.1) 41(19to63) 3.8(3.3t04.3)
CG 2.7(51t03.1) 0(-2to4l) 3.1(2.7t0 3.6)
pt 0.185 0.007

HD+PA Medium

Arroll, 1995 208 BL 6 mo

Fair HTN Moderate exercise, kJ/kg/d (SE)
. IG1 15.7 (3.9) 43.5(7.0)

HD+PA, Medium IG2 15.1(4.0) 53.4(7.1)

IG3 10.6 (4.0) 38.0(7.1)

CG 13.5(4.0) 21.0 (7.2)

Total exercise, kJ/d (SE)

IG1 145.2 (2.7) 161.4 (4.6)

IG2 145.2 (2.8) 169.2 (4.7)

IG3 143.0 (2.8) 157.9 (4.7)

CG 145.5(2.8) 152.5(4.7)

p=NR; text states only significant for IG1 and IG2

HIP, 2009™° 574 Moderate to vigorous activity, min/wk
Fair HTN BL A@6mo(SD) Aat18mo (SD)
_ _ IGL 37.9(89.1) 6.2 (103.2) 215 (138.8)
HD+PA, High (Pt, MD&PY); IG2  28.8(106.7) 28.4(134.9)  -0.7 (112.3)

Medium (MD only) CGl 43.9(122.5) -15.7 (122.0)  -13.0 (145.7)
CG2 36.4(127.1) 18.5(287.8) 5.0 (95.1)
MDI main effect at 6 mo, p=0.15; at 18 mo, p= 0.07
PTI main effect at 6 mo, p=0.07; at 18 mo, p=0.10

Hyman, 2007~ 281 Pedometer steps per day
Fair HTN BL 6 mo 18mo

_ IG1 3624.4(2917.5) 4149.4(3446.8) 3751.4 (2697.0)
HD+PA, Medium IG2 3306.0(2785.3) 3715.0(4025.6) 3744.9 (5515.7)
CG 3933.0(3363.6) 3852.0(3675.6) 3648.5 (4285.0)

p* 0.41 0.78 0.99
LIHEF, 2002™" 715 Moderate PA 23 time/wk for 30 min (self-reported), %
Fair HTN BL 12mo 24mo  p*
. IG 51 34.7 34.1 NR
HD+PA, High CG 51 240 228

Difference at 12 mo: 10.7 (95% CI, 1.2 to 20.3)
Difference at 24 mo: 11.3 (95% CI, 1.8 to 20.8)
*NR, but text states that the change at 12 & 24 mo was significant between groups

Migneault, 2012™° | 337 BL Change @ 8 mo
Fair HTN Moderate or greater PA (min/wk), mean (SD)
. IG 162.4 (169.0) -3.44
HD+PA, High CG 126.3 (144.3)  2.77
p=NS (NR)
>150 min/wk of moderate or greater PA (%)
1G 38.5 -2
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Study, Year
Quality

N
Population
Intervention Focus & Intensity

Physical Activity Behavioral Outcomes

CG 26.2 5

p=NS (p NR)

12-mo outcomes in figure only, text states no statistically significant effects at 12 mo
Total energy expenditure, kcal/d

IG  3234.7 (860.7) 43.8
CG 3188.5(820.3) -36.2
p<0.05
PREMIER, 2003™™® | 304 Fitness (HR at stage 2 or last available at stage 1), mean (SD), at 6 mo
Good HTN BL Change
. IGL 1284 (127) -6.8(10.3)
HD+PA, High IG2 1285 (14.1)  -7.4(10.3)
CG  1305(13.6) -6.1(9.4)
p=NR
Rodriguez, 2012™" | 533 7-day PA recall (continuous score), mean (SD), hriwk
Fair (poor for diet) | TN BL 6 mo 12 mo
. IG  526(755) 458 (443) 4.25(5.91)
HD+PA, Medium CG1 4.45(6.22)  4.84(7.00) 4.38 (6.40)
CG2 4.95(6.39) 4.32(3.98) 5.47 (7.50)

p=NR, text states no significant difference between 3 groups

Vitalum™™® 1,629 PA, hriwk, mean (SD)
Fair HTN BL 25 wk 47 wk 73 wk
_ . IG1 4.86 (3.98) 6.92(5.40) 6.85(5.22) 5.73(4.70)
HD+PA, Medium (IG 2&3); Low | |55 484 (3.96) 6.75 (5.17) 5.67 (4.43) 5.58 (4.49)
(IG1) IG3 4.31(3.73) 6.69 (5.19) 6.13 (4.40) 5.91 (4.55)
CG 5.61(3.63) 5.92 (4.70) 5.32 (4.53) 5.37 (4.53)

p (see text)

Arroll, 1995
Fair

208
HTN
HD+PA, Medium

BL 6 mo
Moderate exercise, kJ/kg/d (SE)
IG1 15.7(3.9) 43.5(7.0)

IG2 15.1(4.0) 53.4(7.1)
IG3 10.6 (4.0) 38.0(7.1)
CG 135(4.0) 21.0(7.2

Total exercise, kJ/d (SE)

IG1 145.2 (2.7) 161.4 (4.6)

IG2 145.2 (2.8) 169.2 (4.7)

IG3 143.0 (2.8) 157.9 (4.7)

CG 1455 (2.8) 152.5(4.7)

p=NR, text states only significant for IG1 and I1G2
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N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes

Arroll, 1995 208 BL 6 mo

Fair HTN Moderate exercise, kJ/kg/d (SE)
. IG1 15.7 (3.9) 43.5(7.0)

PA, Medium IG2 15.1 (4.0) 53.4(7.1)

IG3 10.6 (4.0) 38.0(7.1)

CG 135(4.0) 21.0(7.2)
Total exercise, kJ/d (SE)

IG1 145.2 (2.7) 161.4 (4.6)

IG2 145.2 (2.8) 169.2 (4.7)

IG3 143.0 (2.8) 157.9 (4.7)

CG 145.5(2.8) 152.5(4.7)
p=NR, text states only significant for IG1 and IG2

Moreau, 2001™* 24 Pedometer step counts, km/d-1 (SD)
Fair HTN BL A at 24 wk

. IG 3.4 (0.3) 2.9 (0.2)

PA, Medium CG 4.7 (x0.4) 0.3 (20.3)

p <005 <0.05

APHRODITE, 925 BL A 6 mo A 18 mo

2011% IEG Total activity, min/wk, mean (SD)

Fair _ IG 1502 (914)  248(949) -84 (1023)

HD+PA, High CG 1629 (1005) 31 (1014)  -290 (994)

p=0.02

Average- to high-intensity activity, min/wk, mean (SD)
IG 658 (564) -1 (461) 70 (562)

CG 649 (521) 28 (494) 29 (512)

p=0.34

DPP, 2002% 2,161 Mean change in PA from BL, MET-hr/wk
Good IEG ly 2y 3y 4y

. 1G 7.2 5.9 5.3 7.7

HD+PA, High CG 09 14 03 18

p<0.001 (“over time”)

EDIPS, 2001” 78 BL 6 mo
Fair IFG Vigorous activity >3 times/wk, n (%)
. IG 5(14.3) 14 (41.2)
HD+PA, Medium CG  6(18.8) 5 (15.6)
Difference between groups: 30.1 (95% CI, 4.3 to 52.7); p=0.02
BL 24 mo p
Regular activity 21 time/wk, % (N)
IG 25.0 (7) 57.1(16) <0.02
CG 50.0(12) 45.8 (11)
Regular, vigorous PA 21 time/wk; BL is n (%), all others are % change from BL (95% CI)
BL 6 mo 12 mo 24 mo
IG 8(24.2) 33.3(13to50) 34.3(16to49) 32.1(12to48)
CG 17 (53.1) -3.1(-14t08.5) 7.1 (-8t021) -4.2(-231t014)
p 0.017 0.030 0.020 0.030
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N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes
EDIPS-Newcastle, | 102 N (%) of participants with sustained benefit change
2009% IEG Physical activity scoret
Fair . IG 18 (35)
HD+PA, High CG 19 (37)
tBased on annual 3-day PA diaries; scores were calculated (using MET) based on reported
activity
No significant difference between IG and CG at BL or annual F/U in any year
FDPS, 2001™ 522 Self-reported change in exercise during year 1, %
Good IFG Increased exercise*
. IG 36
HD+PA, High CG 16
p=0.001
Meeting goal of exercise >4 hr/wk
IG 86
CG71
p=0.001
*Subjects reported exercise in terms of a shift to a higher category among 4 levels of activity
BL 1 Year p 3 Year p
Median change (IQR) from BL in total LTPA, min/wk
IG  339(193to545) 16 (-126 to 115) 0.9045 50 (-126 to 115) 0.2415
CG 329 (173 to 586) 21 (-133to 138) 23 (-142to 171)
Median change (IQR) from BL in moderate to vigorous LTPA, min/wk
IG 156 (62to 288) 49 (-41to140) 0.0073 61 (-33to0168) 0.0057
CG 169 (6510 352) 14 (-47 to 90) 6 (-91 to 104)
BL Early FUtT Late FU% p§
Median change (IQR) in total activity (hr/wk)
IG 57(32t09.1) 6.3(3.8t09.9) 6.2(3.5t09.5) 0.54
CG 55(3.0t09.7) 59(3.1t09.4) 5.7(3.3t09.3)
Median change (IQR) in moderate to vigorous activity (hr/wk)
IG 18(06t03.8) 35(1.5t055 3.1(1.5t05.1) 0.15
CG 16(04t04.2) 28(1.3t04.8) 2.8(1.4t05.4)
t1-3 y after intervention phase; $4-9 y after intervention phase; §Adjusted for BL & sex at
late FU
HLC, 2011 307 PA, min/wk, mean (SD)
Fair IFG BL 6 mo
. IG 413.16 (300.72) 451.48 (367.13)
HD+PA, High CG 497.91 (432.85) 440.95 (357.81)
p=NS
Live Well, Be Well, | 238 BL mean (SE), within-group change (SE)
2012% IEG BL 6 mo 12 mo
Good . PA, hriwk
HD+PA, High IG  80(06) 07(0.6)  0.7(0.7)
CG 7.0(0.5) 0.4 (0.6) 1.1 (0.6)
Between-group comparison of change NS at either time point
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N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes

PA, MET-hr/wk

IG 256(21) 3.0(2.2 22(21)
CG 236(22) 04(2.0) 6.4(2.8)
Between-group comparison of change NS
Walking, hr/iwk

IG 44(0.4) 0.4(0.4) 0.6(0.5)
CG 3.9(0.4) 0.3(0.4) 0.6(0.5)
Between-group comparison of change NS

LLDP™ 312 Leisure time PA, min/wk

Good IFG BL, mean (SD) 1-year change (median, 95% CI)
. IG 247.50 (164.1) 5.8 (-12.8 to 21.7)

HD+PA, High CG 251.08 (158.4) 3.3 (-20.7 to 18.3)

Intervention effect: 3.33 (95% CI, -26.7 to 33.3); p=0.82

Melbourne DPS, 92 Achieved goal of 230 min/d moderate PA, n (%), at 12 mo
2012% IEG IG 4 (10.8)

Fair . CG 4 (9.5)
HD+PA, High p=NR

PREDIAS, 2009” | 182 Physical exercise, min/wk, mean (SD)

Fair IFG BL 12 mo Change

_ IG  104.2 (80.24) 150.8 (75.18)  46.6 (95.5)
HD+PA, High CG 96.9(763)  114.0(72.6)  17.9 (63.8)
Between-group p=0.034

SLIM™® 147 Active days/wk, mean (SD)
Fair IFG BL 3y Change
. IG 29(24) 3.8(25) 0.9(2.8)
HD+PA, High CG 3.0(26) 25(2.7) -0.55(3.31)
p=NR
VO,;max, L/min, mean (SD)
BL ly 2y End
IG 2.18(0.59) 2.38(0.63) 2.39 (0.62) 2.35 (0.63)
CG 2.06 (0.57) 2.14(0.60) 2.04 (0.59) 2.08 (0.61)
Group x time p=0.04

Enhanced Fitness | 302 Endurance, min/wk, mean (SD)
Trial, 2012% IEG BL 3 mo 12 mo
Fair _ IG 73.39 (¥119.81) 124.30(+127.15) 133.60 (¥136.47)
PA, High CG 115.29(+183.66) 92.87(+115.01)  112.62(+135.45)
p<0.001 for group x time interaction, indicating between-group differences
Strength, min/wk, mean (SD)
IG 19.19 (x74.97) 20.92(+33.46) 28.44(+57.62)
CG 25.11(+75.68) 27.42(+68.69) 40.15(+93.35)
p=0.11, indicating no significant differences for group x time interactions
% Meeting goal of 150 min/wk
BL 12 mo
IG 16% 42%
CG 31% 31%
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N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes

OR, 1.65 (95% CI, 1.08 to 2.53)

Cardiorespiratory fitness on SF-36, 6-min walk test, average (SD)
BL 3 mo 12 mo

IG 495.7 (¥119.9) 516.5(+128.2) 518.3 (x127.4)

CG 500.9 (+109.3) 526.4 (+113.9) 517.2 (+129.1)

p=0.81 for group x time interactions

Prepare Trial, 98 Ambulatory activity, mean (SD), change (95% ClI) at F/U
2009%° IEG BL 6 mo 12 mo
Fair . IG1 6560 (4,424) 870 (-54t0 1,793) 549 (-290 to 1,390)
PA, Medium IG2 6600 (2,402) 2093 (944 to 3,242) 1039 (135 to 1,943)
CG 6873 (3,537) -152 (-778to573) -940 (-1,574 to -307)
6 mo p 12 mo p
IG1vs. CG 968 (-297 to 2,234) 0.132 1,401 (417 to 2,385) 0.06
IG2vs. CG 2,207 (989 to 3,246) 0.001 1,902 (954 to 2,859) <0.001
Self-reported walking activity (MET-min/wk), mean (SD), change (95% CI) at F/U
BL 6 mo 12 mo
IG1 891 (297 to 2,079) 154 (-582 to 889) 421 (-224 to 1,067)
IG2 1,386 (594 to 2,772) 1,083 (517 to 1,649) 708 (72 to 1,344)
CG 801 (292t02,161) 123 (-619 to 864) -361 (-849 to 127)
Change from BL; adjusted intervention effect
6 mo p 12 mo p

IG1lvs.CG -23(-889 to 842) 0.957 764 (14 to 1,515) 0.046
IG2vs.CG 1,031 (206 to 1,755) 0.015 1,150 (428to 1,872) 0.002
Total moderate to vigorous PA (MET-min/wk), mean (SD), change (95% ClI) at F/U

BL 6 mo 12 mo
IG1 2,359 (947 t0 3,989) 1,533 (-254 to 3,320) 1,459 (327 to 2,571)
IG2 3,480 (1,524 to 6,339) 3,830 (1,637 to 6,024) 1,589 (48 to 3,130)
CG 2,335(92310 3,921) 340(-1,048t0 1,729) -1,377 (-2,852 to 98)
Change from BL; adjusted intervention effect

6 mo p 12 mo p

IG1vs.CG 928 (-2,008 to 3,242) 0.468 2,364 (513t04,214) 0.13
IG2 vs. CG 3,557 (1,126 to 5,987) 0.005 3,060 (1,301 to 4,819) 0.001

Bo, 2007™% 375 BL 12 mo Difference (95% CI)
Fair Mixed PA (MET-hr/wk)

. IG 18.9(13.3) 23.6(17.7) 4.73 (2.91t0 6.55)
HD+PA, Medium CG 18.1(16.0) 17.8(15.2) -0.26 (-0.92 to 0.40)
p<0.001

Cochrane, 2012™ | 601 Mean PA score from Primary Prevention Toolkit

Fair Mixed BL 12 mo

HD+PA, High Co 265 78

p NR for difference between groups at 12 mo ("no significant difference between groups on
any of the measures")
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes

Edelman, 2006"° | 154 Days per week of exercise
Fair Mixed [€] 1.6 3.7

. CG 14 24
HD+PA, High 0=0.002

EUROACTION, 2,384 BL 12 mo

2008'%° Mixed Physical activity (230 min 24 times/wk), N (%)

Fair . IG 313/1080 (29 512/1018 (50

HD+PA, High CG 107/331 (3(2) ) 222/1003 ((22))

Difference: 29.4% (95% CI, 10.7 to 48.0); p=0.01

Physical activity, %, change from BL to 12 mo (compared with CG subsample)
IG 235

CG -10.2

Difference: 32.9% (95% CI, 11.8 to 53.9); p=0.01

GOAL, 2009™ 457 Mean (95% CI) for BL, mean change (95% CI) at 12 mo, mean change (SD) at 36 mo, based
Good Mixed on self-reported SQUASH questionnaire
. BL A at 12 mo A at 36 mo
HD+PA, Medium Total PA (min/wk)
IG 2304 (2095 to 2513) -126 (-304t0 53) -167 (1321)
CG 2026 (1867 to 2185) -68 (-225 to 89) -92 (1218)
p 0.52 0.387
Moderate- to high-intensity PA (min/wk)
IG 596 (496 to 695) 97 (1 to 194)
CG 720 (616 to 823) -22 (-112 to 68)
0.24

% Meeting Dutch national reccomendations for 150 min/wk of PA

BL 3y
IG 68.6 73.8
CG 714 739
p=0.28
% Meeting ACSM guidelines for 60 min/wk of vigorous PA
IG 534 64.1
CG 504 613
p=0.99
Other nonsignificant PA measures reported for 12 and 36 mo: low-intensity (<4 METS);
leisure time PA total; leisure time PA for individual activities. Two significant PA findings:
At 12 mo, IG had significantly greater improvements in walking than CG (p=0.05)
At 36 mo, IG had significantly more moderate-intensity sport min/wk than CG (p=0.042)

Hardcastle, 2008™" | 334 BL 6-mo difference in mean (SEM)
Fair Mixed Overall PA (MET-min/wk)

. IG 2039 (204) 245 (104)

HD+PA, Medium CG 2320 (294) -122 (158)

95% Cl, -739 to 4.70; p<0.05

Vigorous PA (MET-min/wk)

IG 679 (114) 149 (64)

CG 752 (151) 50 (109)
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

Study, Year
Quality

N

Population
Intervention Focus & Intensity

Physical Activity Behavioral Outcomes

95% ClI, -348 to 150; p=NS

Moderate PA (MET-min/wk)

IG 437 (82) 89 (72)

CG 554 (107) -29 (97)

95% ClI, -358 to 121); p=NS

Walking (MET-min/wk)

IG 1089 (97) 198 (63)

CG 1244 (141) -145 (109)

95% ClI, -592 to -94); p<0.01

Mean (SD) for outcome measure (ITT analyses)
BL 18 mo

Total MET-min/wk

IG 1854 (2175)

CG 2278 (2820)

Time x group p=NS

Vigorous PA (MET-min/wk)

IG 590 (1294) 1061 (2120)

CG 747 (1672) 972 (2023)

Time x group p=NS

Moderate PA (MET-min/wk)

IG 441 (1091) 862 (1526)

CG 576 (1159) 1086 (1670)

Time x group p=NS

Walking (MET-min/wk)

IG 996 (1117) 1265 (1352)

CG 1243 (1433) 1327 (1642)

Time x group p<0.01

3154 (3394)
3272 (3875)

HIPS, 2012'% 814 Physical Activity Score at 12 mo, mean (95% Cl)
Fair Mixed BL 6 mo 12 mo
HD+PA, High IG  3.71L(NR) 4.59 (4.301t04.88) 4.60 (4.33t0 4.87)
CG 3.38(NR) 3.89 (3.561t04.22) 4.09 (3.80 to 4.38)
p 0.002 0.01
HOORN, 2013"* | 622 Median (Q1;Q3); based on SQUASH questionnaire*
Fair Mixed BL 6 mo 12 mo

HD+PA, Medium

Moderate activities

IG 56 (19;150) 47 (21;120) 52 (21;138)

CG 47 (19;120) 47 (19;121) 56 (26;126)
Difference (95% CI)  -9.5(-22.3t0 3.2) -9.4 (-22.0t0 3.2)

OR (95% CI)t NR NR
Vigorous activities
IG  0(0;17) 0 (0;17) 0 (0;17)
CG 0(0;17) 6 (0;17) 0 (0;17)
Difference (95% CI) -0.8(-3.3t01.8) -0.1(-3.3t03.1)
OR (95% CI)t NR NR
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes

Met recommendations, n (%)

IG 201 (64.0) 161 (51.3) 162 (51.6)

CG 184 (59.7) 167 (54.2) 160 (51.9)
Difference NR NR

OR (95% CI)t 0.7 (0.5t0 1.1) 0.9 (0.6 to 1.4)

TAdjusted for BL values

IMPALA, 2009™° | 615 Moderate or vigorous PA on modified CHAMPS questionnaire
Fair Mixed BL 12 mo p
. Min/wk, mean (SD)
HD+PA, High IG 405 (343) 460(362)  0.74
CG 447 (345) 449 (365)
Met recommendations for PA*, n (%)
IG 183 (60) 163 (65) 0.97
CG 181 (64) 153 (65)
*230 min of moderate-intensity activity 25 days per week
Inter99, 2008™" 4,053 PA in men, min/wk
Fair Mixed BL,mean (SE) 12mo 36 mo
. IG 286 (3.1) +11* NR**
HD+PA, High CG 304 (9.1) NR*  NR*
*p<0.05 for within-group change over time; **p=NS for within-group change over time; p NR
for between-group comparisons
PA in women, min/wk
IG 291 (3.0) NR** NR**
CG 327(9.3) NR** NR**
**p=NS for within-group change over time; p NR for between-group comparisons
Logan HealthP/ 434 Adjusted* mean (SE)
Living, 2009 Mixed BL Al2mo A18mo
Fair Moderate to vigorous PA, min/wk

HD+PA, Medium

IG 1425(22.2) 71.2(14.3) 62.19 (14.20)
CG 142.4 (197.3) 84.5(14.9) 74.73 (14.91)
12-mo difference between groups: -11.14 (95% Cl, -51.56 to 29.28); p=0.589
18-mo difference between groups: -12.54 (95% ClI, 52.95 to 27.88); p=0.543
Moderate to vigorous PA, sessions/wk
IG 2.9(3.6) 2.6 (0.4) 2.24 (0.33)
CG 2.9(3.8) 2.3(0.4) 2.13 (0.35)
12-mo difference between groups: 0.39 (95% CI, -0.55 to 1.33); p=0.491
18-mo difference between groups: 0.11 (95% CI, -0.83 to 1.05); p= 0.815
% meeting PA guidelines (2150 min, 25 sessions/wk)
BL 12 mo
IG 57 (25.0) 103 (45.1)
CG 52 (25.7) 77 (37.3)
OR, 1.50 (95% CI, 0.73 to 3.03)
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes
PHPP, 2007 99 Mean # of steps/d (SD)
Fair Mixed BL 12 mo

IG 7345 (3890) 10373 (4089)*

HD+PA, Medium CG 7196 (3682) 6815 (3421)

*|
p<0.001
SPRING, 2012™° | 201 Physically inactive participants, % (95% ClI)
Fair Mixed BL Al12mo

IG 23 -11.8(-20.6t0-5.5)
CG 28 -45(-11.2t0-1.3)
Difference between groups: 7.3 (95% CI, -0.8 to 15.4)

HD+PA, Medium

p=0.54
WISEWOMAN 1,093 BL 12 mo pt
California, 2010**® Mixed Self-reported moderate level of exercise, n (%)
Fair _ IG 309 (71) 365 (84) <0.001
HD+PA, Medium CG 328 (75) 335(77) 0.57
Self-reported vigorous level of exercise, n (%)
IG 57 (13) 143 (33) <0.001
CG 69 (16) 75(17) 0.58
Moderate activity defined as walking or running; vigorous as participating in exercise or
sports
Tp-values are within group; between group p-values NR
WISEWOMAN NC, | 236 Mean (SE)
2008 Mixed BL 6 mo 12 mo
Fair Physical activity, moderate, min/d

HD+PA, Medium IG 11.6(1.3) 125(1.0) 13.2 (L1)

CG 13.0(1.2) 11.3(1.1) 10.5(1.1)
Difference 1.2 (1.5) 2.7 (1.5)
p 0.43 0.08
Physical activity assessment (self-reported), moderate
IG 13.3(0.4) 145(0.3) 14.0(0.4)
CG 13.4(0.4) 13.4(0.3) 12.9(0.3)
Difference 1.1 (0.5) 1.1 (0.5)
0.013 0.027
Physical activity assessment (self-reported), vigorous
IG 8.8(0.4) 9.5(0.3) 9.0 (0.3)
CG 9.1(04) 8.7(0.3) 8.5(0.3)
Difference 0.8 (0.4) 0.6 (0.5)
0.05 0.23
Physical activity assessment (self-reported), all activity
IG  29.4(0.8) 31.2(0.7) 30.0(0.7)
CG 29.2(0.8) 29.4(0.6) 28.4(0.6)
Difference -41(0.9) -3.4(1.0)
p 0.04 0.12
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes
Wister, 2007™% 315 Adjusted change (95% CI) in physical activity
Good Mixed BL 12 mo

. IG NR  0.17 (-0.06 to 0.40)
HD+PA, Medium CG NR  0.16 (-0.08 to 0.40)
p=NR, NS
Green Prescription | 878 BL (SD) A at 12 mo (95% CI)  Difference between groups (95% Cl) p
Programme (Walk | pmixed Total energy expenditure (kcal/kg/wk)

to Heart, Health, &
Activity Study),
200313/3

Fair

HD+PA, Medium

IG 237.5(42.2) 9.76 (5.85to 13.68)
CG 235.7 (45.3) 0.37 (-3.39t0 4.14)
Leisure PA (kcal/kg/wk)

IG 6.0(12.2) 4.32 (3.26 t0 5.38)

CG 6.5(11.1) 1.29 (0.11 to 2.47)
Moderate or vigorous exercise (min/wk)
IG 11.3(21.7) 54.6(41.41t068.4)

CG 12.0(20.5) 16.8(6.0t032.4)

% meeting recommended PA levels (2.5 hr/iwk of moderate to vigorous PA)
IG 66/451 (14.6%)

CG 21/427 (4.9%)

p=0.003

9.38 (3.96 to 14.81) 0.001
(975 kcal/wk)

2.67 (0.48 1o 4.86) 0.02
(247 kcallwk)

33.6 (2.4 t0 64.2) 0.04

NERS, 2012'% 2,160 Total exercise (min), median (IQR), at 12 mo
Fair (poor for quality| pmixed IG 200 (60 to 435)
of life) . CG 165 (50 to 370)
PA, Medium Text states “of borderline statistical significance”; p=NR
PAC, 2011"** 120 BL 13 wk 25 wk Adjusted mean A (BL to 13wk)
Fair Mixed Acitivity counts/min
. IG  213.1(79.8) 209.5(85.8) 199.4 (76.6)
PA, Medium CG 2315(71.3) 218.6(68.2) 208.6 (64.2)
Moderate activity, min/d (%)
IG 13.36(4.90) 12.28(4.39) 12.08 (4.42)
CG 15.67(5.11) 14.11(4.16) 13.63(3.62)
Vigorous activity, min/d (%)
IG  3.98 (2.64) 3.80 (2.74) 3.56 (2.44)
CG 3.88(2.31) 3.88(2.23) 3.54 (2.06)
NS for all accelerometer measures
VO, peak, LO2min-1
IG 2.3(0.7) 2.4 (0.8) 2.4 (0.8) 0.079 (-0.02 to 0.17)
CG 2.2(0.7) 2.3(0.7) 2.3(0.7) 0.128 (0.01 to 0.24)
PACE, 2005™" 771 Self-reported PA on SQUASH Questionnaire
Fair Mixed BL 6 mo 12 mo
. Median amount of at least moderate PA, min, overall
PA, Medium IG 240 360 350
CG 30 410 390
Median amount of at least moderate PA, min, leisure time
IG 215 300 295
CG 240 300 325
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Appendix G Table 4. Behavioral Outcomes (KQ 3 Results): Physical Activity

N
Study, Year Population
Quality Intervention Focus & Intensity Physical Activity Behavioral Outcomes
Kallings, 2009™* 101 Increase of 23,000 steps/d
Good Mixed IG 32%
0,
PA, Medium ;:501045&
BL 6 mo
Moderate-intensity PA 230 min 5 times/wk
IG 17% 38%
CG 7% 17%
p<0.05
Vigorous-intensity PA 220 min 3 times/wk
IG 11% 21%
CG 7% 7%
p<0.05
Moderate- to high-intensity muscle strengthening 22 times/wk
IG 2% 21%
CG 6% 9%
p=0.09
LIFE, 2010™° 186 BL BLto6 moA 6t01l1moA BLtollmoA
Fair Mixed VO,max (mL/kg/min)
. IG1 22.0(x0.66) +2.3 +0.7 +3.0
PA, Medium CG 223(x0.63) +0.9 +1.1 +2.0
p NS <0.05 NS NS
F static strength, peak torque in a knee-joint angle of 120°
IG1 137.745.8 +4.3 +2.8 +7.1
CG 137.3%54 +1.5 +0.0 +1.5
p NS NS NS NS
F dynamic strength, peak torque of 6 contractions at 24Q°
IG1 70.0+2.9 +1.2 +0.4 +1.6
CG 68.6+2.8 -0.6 +0.6 +0.0
p NS NS NS NS
Other strength endurance tests: arm curl test, IG significantly greater than CG from 6 mo to
11 mo and from BL to 11 mo; chair stand test, |G significantly greater than CG from BL to 6
mo, 6 to 11 mo, and BL to 11 mo; vertical jump, IG significantly greater than CG from BL to
11 mo

Abbreviations: ACSM = American College of Sports Medicine; BL = baseline; CG = control group; ClI = confidence interval; F/U = followup; HR = heart rate;
HTN = hypertension; IG = intervention group; IFG = impaired fasting glucose; IQR = interquartile range; ITT = intention to treat; LTPA = leisure time physical
activity; MDI = medical doctor intervention; MET = metabolic equivalent; MVPA = moderate to vigorous physical activity; n = sample; N = study population;
NR = not reported; NS = not significant; OR =odds ratio; PA = physical activity; PTI = patient intervention; SD = standard deviation; SE = standard error;
SEM = standard error of the mean.
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