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Abstract

Objective: The objective of the review was to synthesize the evidence on the effectiveness of
lifestyle-based interventions in mitigating absolute cardiovascular disease (CVD) risk.

Introduction: Evidence-based guidelines recommend employing an absolute CVD risk score
to inform the selection and intensity of preventive interventions. However, studies employing
this strategy have reported mixed results, hence the need for a systematic review of the current
evidence.

Inclusion criteria: Studies published in English including a lifestyle-based intervention to
mitigate CVD risk that enrolled individuals aged >18 years, with no history of CVD at baseline

were considered. The primary outcome was change in absolute CVD risk score post-intervention.

Methods: PubMed, Embase, and CINAHL searches were conducted from database inception
to February 2022. The trial registers searched included Cochrane Central Register of Controlled
Trials (CENTRAL) and ClinicalTrials.gov. Searches for unpublished studies/gray literature were
conducted in ProQuest Dissertations and Theses Global, GreyL.it Report, and OCLC First
Search Proceedings. Two independent reviewers selected the studies and critically appraised
them for methodological quality using JBI tools. Data extraction was performed for main
outcome variables. Data were presented using separate pooled statistical meta-analysis for quasi-
experimental and randomized clinical trials. Random effects models were employed in the
analyses. Effect sizes (Cohen’s d) were expressed as standardized mean difference at 95% CI.

Heterogeneity was assessed via Cochran’s Q statistic, and the inconsistency index (/) was used to

describe variability in effect estimates due to heterogeneity rather than sampling error.

Results: Twenty-nine studies with a total sample of 5490 adults free of CVD at baseline were
included: Fifteen were RCTs (n=3605), and 14 quasi-experimental studies (n=1885). The studies
were conducted in the United States (n=5), Canada (n=1), Europe (n=18), Asia (n=3), Mexico
(n=1), and Australia (n=1) and included the following lifestyle interventions: diet, physical
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activity, motivational interviewing, problemsolving, psychological counseling, cardiovascular risk
assessment and feedback, health self-management education, and peer support. Six validated
absolute CVD risk assessment tools were used to measure the study outcomes including
Framingham, SCORE, Heart Health Risk Assessment Score, Dundee, ASSIGN, and The UK
Prospective Diabetes Study risk score. Overall, the methodological rigor of the RCTs and
quasi-experimental studies was high. Of the 15 RCTs included in the meta-analysis, lifestyle
intervention was favored over control in reducing absolute CVD risk score (p=0.032; Cohen’s d=
-0.39; Z= -2.14; P = 96). Similarly, in the 14 quasi-experimental studies, the absolute CVD risk
score after lifestyle intervention was significantly lower compared to baseline (p<0.001; Cohen’s d
=-0.39; Z= -3.54; £ = 88). RCTs that combined diet and physical activity reported no significant
impact on absolute CVD risk score, but those that used either intervention independently reported
significant improvement in the absolute CVD risk score.

Conclusions: There is evidence supporting the positive impact of lifestyle modification on
absolute CVD risk score in adult populations free of CVVD. Our analysis further suggests that
diet and physical activity had significant impact on absolute CVD risk, and a variety of validated
screening tools can be used to monitor, evaluate, and communicate changes in absolute risk score
after lifestyle modification.

Keywords

absolute CVD risk assessment; cardiovascular disease; cardiovascular risk reduction; lifestyle
modification

Summary of findings

Summary of findings

The impact of lifestyle-based interventions on absolute cardiovascular disease risk

Should lifestyle-based interventions vs. usual care be used to mitigate absolute CVD risk in adults?

Bibliography: Kariuki, J. K., Imes, C. C., Engberg, S. J, Scott, P., Klem, M.L., Yamnia, C. I.
The impact of lifestyle-based interventions on absolute cardiovascular disease risk

Anticipated absolute effects*
(95% ClI)

Standardized mean
difference with lifestyle-
based interventions

Absolute CVD risk score assessed SMD 0.39 SD lower (0.74
with validated risk assessment lower to 0.03 lower) BDDO
algorithms 3605 (15 RCTs) Moderate?
Scale from: 0 to 100 follow up: range
12 weeks to 18 months

Absolute CVD risk score assessed SMD 0.39 SD lower

with validated risk assessment (0.60 lower to 0.17 lower)
algorithms

Scale from: 0 to 100 follow up: range
3 weeks to 16 years

1885 (14 Quasi- ®®00
experimental studies) | Lowb<

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; SMD: Standardized mean difference
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GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the
estimate of the effect, but there is a possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: True effect may be substantially different from the
estimate the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially
different from the estimate of effect

Explanations

a. The uncertainty index was 96, mainly due to the use of different risk assessment tools and varying
study design in pooled analyses. We mitigated the risk by employing random effect models in the
meta-analysis.

b. The quasi-experimental design increases the likelihood of bias in the implementation of study protocols
and in outcome measurements.

c. The uncertainty index was 88, mainly due to the use of different risk assessment tools and varying
study design in pooled analyses. We mitigated the risk by employing random effect models in the
meta-analysis.

Introduction

Cardiovascular disease (CVD) is the leading cause of death and disability globally.1:2

In 2019, there were 18.6 million deaths and 34.4 million years lived with disability
attributable to CVD globally.3 In the United States, CVD is responsible for over 860,000
deaths annually and about $360 billion in direct and indirect costs.* Although significant
gains in reducing CVD mortality have been made in the last 5 decades,® the rate of

decline has been low among racial/ethnic minorities,! and individuals under 65 years.® To
address the disparities in CVD outcomes, evidence based primary prevention strategies are
needed. Current guidelines recommend screening for CVD risk in asymptomatic individuals
and initiating risk mitigation interventions among those at high-risk of incident CVD.”:8
Lifestyle interventions such as physical activity and a healthy diet play a pivotal role in
primary prevention of CVD, and are efficacious in managing multiple CVD risk factors
including hypertension, dyslipidemia, and obesity.’

In recent years, major professional associations including the American Heart Association,
American College of Cardiology, European Society of Cardiology, and the World Health
Organization have issued CVD prevention guidelines recommending screening for CVD and
tailoring preventive interventions based on absolute risk metrics rather than the traditional
focus on individual risk factors.-11 The absolute CVD risk assesses the likelihood of an
individual developing CVD within a given time frame considering the impact of co-occuring
risk factors.19 To estimate the absolute CVD risk, various risk assessment algorithms are
used to compute absolute CVD risk scores, which aggregates the total impact of the

present risk factors.12 The scores (0-100%) estimate the cumulative impact of multiple
CVD risk factors that are detected during screening.10-12 High absolute CVD risk scores

are associated with high odds of a CVD event occuring.? The absolute CVD risk score
concept is increasingly being used in clinical setings for early detection and for tailoring the
choice and intensity of preventive lifestyle interventions.! In some populations bearing a
high burden of CVD (eg, African Americans), about 90% of all CVD events are predicted by
elevated or borderline risk factors.! The cumulative impact of co-occuring risk factors can
be easily missed when the focus is on individual risk factor cut points rather than absolute
risk.10
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The clinical value of the absolute CVD risk approach is demonstrated by the clinical case
study featuring Mr. Hue, a 64-year-old African American male. He is a nonsmoker who is
not on any medications, and with no history of hypertension or diabetes. He presents with
a blood pressure of 128/78 mmHg, body mass index (BMI) of 29.5 kg/m?2, high-density
lipoprotein (HDL) cholesterol of 1.04 mmol/L, low-density lipoprotein (LDL) cholesterol
of 3.88 mmol/L, and total cholesterol of 5.62 mmol/L. Based on individual CVD risk
factors (eg, lipids, blood pressure), Mr. Hue does not meet the typical cut points for
initiating the respective treatments. However, his 10-year absolute CVD risk, calculated
via the non-laboratory based Framingham risk algorithm,13 is 21.7%, while the Pooled
Cohort Equations® depicts a 10.4% risk profile. The Framingham algorithm predicts incident
general CVD while the Pooled Cohort Equations focus is on hard atherosclerotic CVD
(ASCVD) events.?13 Both scores are over the low risk threshold (<7.5) and qualify him for
risk reduction interventions.%:11.14

Over the years, various risk assessment tools have been developed to estimate absolute
CVD risk scores. The risk scores have been used to evaluate the impact of various CVD
risk reduction strategies. Lifestyle-based interventions targeting major CVD risk factors,
including physical inactivity, poor diet, smoking, and stress, have, in some studies, shown to
be effective in reducing absolute CVD risk score in adults at high-risk for CVD.15-17 Other
studies have reported no significant improvements or between-group differences after the
intervention 1819

The heterogeneous findings on the impact of lifestyle modification on absolute CVD risk
call for a systematic review to examine the current state and strength of evidence. The
review should take into account that there are =360 algorithms designed to estimate absolute
CVD risk, with significant differences in the number and type of risk factors/covariates

used to compute the risk scores.20 Also, the algorithms focus on predicting different CVD
outcomes (eg, general vs hard atherosclerotic cardiovascular disease [ASCVD] events)

with varying time horizons (eg, 10 or 30 years).12 The multiplicity of these tools can be
overwhelming, thus only algorithms with high sensitivity/specificity and external validity are
recommended for clinical use.20

This systematic review synthesizes the current evidence on the impact of lifestyle-based
CVD risk reduction interventions on absolute CVD risk score in studies that employed
validated risk assessment algorithms. Studies that employed comparable designs (eg,
randomized clinical trials), interventions (eg, physical activity), and absolute CVD risk
assessment tools (eg, Framingham) were analyzed and pooled together. These pooled data
inform our discussion on the strength of evidence regarding the effectiveness of lifestyle-
based interventions in reducing absolute CVD risk in adult populations. The search for
existing systematic reviews on the topic was conducted in November 2016 and updated

in October 2018 and February 2022. The databases searched included Cochrane Library:
Cochrane Reviews, JB/ Database of Systematic Reviews and Implementation Reports (now
JBI Evidence Synthesis), PubMed, Excerpta Medica Database (EMBASE), Cumulative
Index to Nursing and Allied Health Literature (CINAHL), and PROSPERO. No published or
in-progress systematic reviews on the topic were found.
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Review question

What impact does lifestyle modification have on absolute CVD risk in adult populations
with no history of CVD?

Inclusion criteria

Participants

Studies that enrolled individuals who were >18 years of age, with no history of CVD
at baseline were considered. No considerations were made for gender, ethnicity, or
socioeconomic status.

We acknowledge a minor deviation from our published protocol. We intended to include
only studies that enrolled individuals at high risk of CVD. However, it was not possible to
identify a uniform absolute CVD risk score threshold for the high-risk status due to inherent
variations in the absolute CVD risk screening tools that were employed in different studies.

Interventions

This review considered studies where lifestyle modification was used as a strategy to reduce
CVD risk and no pharmacotherapeutics were used as part of the intervention. The lifestyle
modification strategies employed included: diet, physical activity, motivational interviewing,
problemsolving, psychological counseling, cardiovascular risk assessment and feedback,
health education on self-management, and peer support. These interventions were used
independently or as a combination of multiple strategies in one intervention.

Comparators

This review considered studies that compared lifestyle-based interventions to usual care

or no intervention, and quasi-experimental studies that examined absolute CVD risk after

a lifestyle-based intervention. All lifestyle-based interventions were considered for this
review with no eligibility requirements on frequency, intensity, duration, or delivery method.
Usual care was delivered based on prevailing clinical practices at the time each study

was conducted and patient education materials (eg, handouts focusing on diet and physical
activity with no educational support from the investigators).

Outcomes

This review considered studies that measured absolute CVD risk using validated algorithms.
The validated risk assessment algorithms used in the included studies were Framingham,2!
SCORE, 22 Heart Health Risk Assessment Score,23 Dundee,?4 ASSIGN,2° and the UK
Prospective Diabetes Study (UKPDS) risk score.26 The outcomes were categorized by study
methodology, with RCTs and quasi-experimental studies pooled separately.

Types of studies

This review considered both experimental and quasi-experimental study designs, including
RCTs, non-RCTs, before and after studies, and interrupted time-series studies.
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The systematic review was conducted following the JBI methodology for systematic reviews
of effectiveness.2” The review was registered in PROSPERO (CRD42017073543) and was
conducted in accordance with an a priori protocol .28

Search strategy

A 3-step search strategy was employed to identify published and unpublished studies. An
initial search was performed in PubMed and Embase, followed by a review of the keywords
used in the title and abstract, and of the index terms used to describe the articles. These data
were used to inform the second search strategy that included the identified keywords and
index terms tailored for each database included in the review. The full search strategies are
provided in Appendix I. The search terms used in all databases were broad to allow for an
inclusive list of results to review. In the final step, the bibliographies of the studies selected
for critical appraisal were reviewed to identify more studies.

Searches in PubMed, Embase, and CINAHL (EBSCO) were conducted from the inception

to February 2022. The search strategies included natural language and standardized terms
for each database: EMTREE for Embase, Medical Subject Headings (MeSH) for PubMed,
and CINAHL headings. The trial registers searched included: Cochrane Central Register of
Controlled Trials (CENTRAL) and ClinicalTrials.gov. Searches for unpublished studies/gray
literature were conducted in ProQuest Dissertations and Theses Global, Grey Literature
Report, OCLC First Search Proceedings (Proceedings database), Web of Science, and
BIOSIS Previews.

Only studies published in English were included due to lack of resources to translate and
process articles written in other languages. No date limits were employed to maximize
the scope of the review, but since the first absolute CVD risk score was derived from the
Framingham database in 1976,2° the studies included in this analysis reflect this timeline.

Study selection

The citations identified during the literature search were collated and uploaded into
DistillerSR (DistillerSR. Version 2.35. DistillerSR Inc.; 2023. Accessed May-June 2023.
https://www.distillersr.com), where duplicates were removed. Titles and abstracts were
screened by 2 independent reviewers for suitability guided by the inclusion criteria. The
full text of studies meeting the inclusion criteria were retrieved and imported into the
JBI System for the Unified Management, Assessment and Review of Information (JBI
SUMARI; JBI, Adelaide, Australia). The full texts of articles were further reiviewed by
2 independent reviewers and those that did not meet the inclusion criteria were excluded
(reasons are provided in Appendix Il). Disagreements between reviewers were resolved
through discussion or with a third reviewer. The search and selction process is outlined in
a Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flow
driagram (Figure 1).30
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Assessment of methodological quality

Two independent reviewers critically appraised the studies that met the inclusion criteria
for methodological quality using the appropriate JBI tools for quasi-experimental studies
and randomized controlled trials (RCT).3! The RCT criteria 3, 6, 7, 9, 10, and 11 and
quasi-experimental criteria 1, 2, 3, 5, 7, and 8 were considered a priori to be essential

for methodological rigor of their respective studies.28 Therefore, only studies that met
these criteria were included in the final analyses. Disagreements between reviewers on
methodological quality were resolved through discussion, or with the help of a third
reviewer. In instances where the data or study findings were not clear, the corresponding
author was contacted for clarification.

Data extraction

Data extraction was performed by 2 independent reviewers using the standardized data
extraction tool available in JBI SUMARI (JBI SUMARI; JBI, Adelaide, Australia). The
extracted data included the type of interventions, target population, study design, and
primary outcome (absolute CVD risk score). Any disagreements between the reviewers on
data extraction were resolved through discussion or with a third reviewer.

Data synthesis

Studies were pooled in statistical meta-analysis using JBI SUMARI (JBI SUMARI;

JBI, Adelaide, Australia) for the primary outcome (absolute CVD risk score). Data

were presented using separate pooled statistical meta-analysis for quasi-experimental and
randomized clinical trials. In RCTs, the synthesis entailed pooling and comparing the
end-of-study mean absolute CVD risk scores of experimental groups that received lifestyle
interventions vs control groups that received usual care or no interventon. In instances
where a study included more than 2 comparative groups in a trial (eg, a 3-arm trial

with diet, exercise, and control groups), we selected the intervention that was associated
with the greatest impact on absolute CVD risk score. This was done to avoid double
counting of control group participants, which could introduce a unit of analysis error in our
analysis. In subanalysis that pooled RCTs that employed comparable lifestyle interventions,
each intervention arm was included in its respective category without any impact on data
independence. For quasi-experimental studies, the synthesis included pooling and comparing
the absolute CVD risk score means before and after the lifestyle interventions. Further
analyses were conducted to pool studies that employed similar interventions and study
design (eg, RCTs focusing on diet), and similar absolute CVD risk assessment tools (eg,
Framingham algorithm) together. Since we had a priori knowledge about the heterogeneity
of the CVD risk assessment algorithms employed in the studies that were included in

this review, random effects models were employed in the analysis as recommended by
Haidich.32 Effect sizes (Cohen’s d) were expressed as standardized mean difference at 95%
Cl when different CVD risk assessment algorithms were used, and as mean differences
when similar algorithms were employed in the pooled studies. Heterogeneity was assessed
via Cochran’s Q statistic,32:33 and an inconsistency index (12) was used to describe
variability in effect estimates due to heterogeneity rather than sampling error.34
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We acknowledge a deviation from our published protocol by not including secondary
outcomes (ie, changes in individual CVD risk factors) in our results. As we conducted
the review, we found a wide variation in individual CVD risk factors that were examined
across the studies. Additionally, a significant number of studies did not report changes in
individual CVD risk factors. These limitations made it difficult for us to aggregate the
secondary outcomes.

Assessing certainty in the findings

Results

A Summary of Findings was created using GRADEPro GDT software 2015 (McMaster
University, ON, Canada).3> We used the Grading of Recommendations, Assessment,
Development and Evaluations (GRADE) approach36:37 to evaluate the quality of evidence.
GRADE assesses certainty using 5 domains: risk of bias, imprecision, inconsistency,
imprecision, and publication bias. The included Summary of Findings presents absolute
risks for treatment and control groups, and ranks the quality of the evidence based on the
GRADE domains. The outcomes included in Summary of Findings were the impact of
lifestyle-based interventions on absolute CVD risk score.

Study inclusion

The total number of records identified through database searching and other sources
included 13,241 articles in PubMed, 14,450 articles in Embase, 401 articles in CINAHL,
296 articles in Cochrane Library, 100 articles in ProQuest Dissertations and Theses, 474
articles in ClinicalTrials.gov, 367 articles in Grey Literature Report, and 371 articles in
OCLC First Search Proceedings (Figure 1). No relevant articles were identified in the Web
of Science and BIOSIS Previews. After the removal of duplicates, 14,701 articles were
screened by title according to the inclusion criteria, which resulted in exclusion of an
additional 14,555 articles. The remaining 146 articles were subjected to abstract screening,
where 77 articles were excluded. This was followed by full-text screening, which resulted
in the exclusion of an additional 41 articles based on eligibility requirements and critical
appraisal for methodological rigor (Appendix 1) using the criteria outlined in the protocol.28
The final 29 articles were eligible for data extraction.

Methodological quality

The 29 studies included in the review met the quality benchmarks outlined in the

criteria selected from the JBI critical appraisal checklists. Fourteen studies3%-52 met quasi-
experimental criteria 1, 2, 3, 5, 7, and 8 (Table 1), while the remaining 15 studies®3-67 met
RCT criteria 3, 6, 7, 9, 10, and 11 (Table 2). In the study protocol,8 these criteria were
deemed to be critical in ensuring the methodological rigor of the studies included in the
review. In instances where adequate data to evaluate the criteria was not included in the
article, we contacted the corresponding author for more information. In instances where we
did not hear back from the authors, the RCT and quasi-experimental criteria are marked
as unclear. Only the criteria that were applicable to all studies in a specific category were
employed as a benchmark of quality. Overall, the methodological rigor of the RCTs and
quasi-experimental studies was high.
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Characteristics of included studies

Twenty-nine studies with a total sample of 5490 adults who were free of CVD at
baseline were included: 15 were RCTs (n=3605), and 14 quasi-experimental studies

(n=1885). The studies were conducted in the United States,39:41:52:58.60 Canada,>3
Europe,40:43-46.49-5154-57,59,61,62,64,66.67 Agia 424748 Mexico,65 and Australia,63

The main lifestyle interventions employed in these studies included: diet, physical activity,
motivational interviewing, problemsolving, psychological counseling, cardiovascular risk
assessment and feedback, health education on self-management, and peer support. The
duration of the interventions ranged from 3 weeks to 192 months. Table 3 outlines the key
characteristics of the interventions included in this review.

Six validated absolute CVD risk assessment tools were used to measure the study outcomes,
including Framingham (7 RCTs°6-58.60.65-67 and 10 quasi-experimental studies33-41:44-50),
SCORE (1 RCT54 and 2 quasi-experimental studies*3°1), Heart Health Risk Assessment
Score (1 quasi-experimental study®2), Dundee (1 RCT®4), ASSIGN (2 RCTs%567), and

The UK Prospective Diabetes Study (UKPDS) risk score (4 RCTs?9:61-63 and 1 quasi-
experimental study*2). Total sample sizes per study ranged from 12 to 711 participants. The
characteristics and main outcomes of the 29 studies included in this review are detailed in
Appendix 1.

Review findings

The quantitative findings for the primary outcome variable (absolute CVD risk score)

are presented with their meta-analysis data organized by study design. Although different
screening tools were employed in the studies, all studies that employed the same design
were pooled together. This was possible because our primary outcome focused on general
absolute CVD risk rather than specific CVD events or time to incident CVD where the
screening tools differ. We conducted additional analyses to examine studies that used similar
screening tools, and the impact of specific lifestyle interventions on absolute CVD risk.
Table 3 outlines the specific interventions, as well as each study’s sampling frame, duration,
intervention strategy, and intensity. Heterogeneity was explored using the £ statistic. To
mitigate the anticipated heterogeneity of the risk assessment tools, random effects models
were employed in the analysis as recommended by Haidich.32

For all studies that employed RCT design, between-group comparisons were made to
evaluate any difference between the experimental and control group absolute CVD risk
status at the end of the study. In the studies employing a quasi-experimental design, the
comparisons were made between baseline and after intervention for the absolute CVD

risk status. The effect sizes are reported as the standard mean difference where different
screening tools were used, and as mean differences where similar screening tools were used.

Among the studies that employed RCT design, the magnitude of the average reduction in
absolute CVD risk varied across the studies, but the intervention group was consistently
favored over the control group. Of the 15 RCTs included in the comparative meta-analysis,
the lifestyle intervention groups had an overall average absolute CVD risk score that was
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0.39 standard deviations below that of the control (standardized mean difference = -0.39,
95% Cl: —0.74,—0.03; /2 = 96; Figure 2).

In the quasi-experimental studies, the magnitude and direction of the average change in
absolute CVD risk varied across the studies, but the post-intervention group tended to have a
lower absolute CVD risk than the pre-intervention group. In the meta-analysis of 14 studies,
the overall average for the absolute CVD risk score measured immediately after lifestyle
intervention was 0.39 standard deviations lower than the baseline values (Standardized Mean
Difference=-0.39, 95% Cl:-0.60, —0.17; 12 = 88; Figure 3).

Five studies included interventions that combined diet and physical activity. In the 3 studies
that employed a RCT design, the impact on absolute CVD risk was equivocal across the
studies and there was no difference between the intervention vs. control group (standardized
mean difference = -0.13, 95% CI: —0.38, 0.13; 2 = 32; Figure 4). The duration of these
RCTs was 6 months. Similarly, the 2 studies that employed a quasi-experimental design

did not report any significant change in the average absolute CVD risk score after lifestyle
intervention (standardized mean difference = —0.35, 95% CI: —0.76, 0.06; /2 = 47; Figure 5).
The duration of these quasi-experimental studies was 10 and 16 weeks.

Five studies included interventions that focused on diet. In the 3 studies that employed a
RCT design, the magnitude of the average reduction in absolute CVD risk varied across
studies, but the intervention group was consistently favored over the control group. The diet
lifestyle intervention groups had an overall average absolute CVD risk score that was 1.54
standard deviations below that of the control (standardized mean difference=—1.54, 95%
Cl: -2.87,-0.21; 2 = 92; Figure 6). Two of the RCTs had a 12-month follow-up while 1
lasted for 3 months. In contrast, the 2 studies that employed a quasi-experimental design
reported a significant deteroriation in the average absolute CVD risk score after lifestyle
intervention (mean difference= 0.72, 95% CI: 0.08, 1.36; /2 = 0; Figure 7). The duration of
these quasi-experimental studies was 28 days and 24 months.

Eight studies included interventions that focused on physical activity. In the 5 studies
that employed a RCT design, the magnitude of the average reduction in absolute CVD
risk varied across studies, but the physical activity intervention group was consistently
favored over the control group. The physical activity lifestyle intervention groups had an
overall average absolute CVD risk score that was 0.30 standard deviations below that of
the control (standardized mean difference=—0.30, 95% Cl: —0.46,-0.13; /2 = 20; Figure
8). The duration of these RCTSs ranged from 6 to 18 months. Similary, the 3 studies that
employed a quasi-experimental design reported a significant improvement in the average
absolute CVD risk score after lifestyle intervention (standardized mean difference= -0.42,
95% CI: -0.69,-0.14; 12 = 0; Figure 9). The duration of these quasi-experimental studies
was 6 to 192 months.

Two quasi-experimental studies that focused on diet, physical activity, and psychological
counseling reported no significant change in the average absolute CVD risk score after
lifestyle intervention (standardized mean difference= —0.50, 95% CI: —1.08, 0.08; £ = 82;
Figure 10). The duration of these quasi-experimental studies was 21 days and 3 months.
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Seven studies included interventions that focused on health risk assessment and lifestyle
counseling. In the 2 studies that employed a RCT design, there was no significant difference
in absolute CVD risk between the intervention vs. control group (standardized mean
difference= 0.03, 95% CI: —0.12, 0.19; £ = 28; Figure 11). The duration of these RCTs

was 6 and 12 months. The 5 studies that employed a quasi-experimental design reported a
significant improvement in the average absolute CVD risk score after lifestyle intervention
(standardized mean difference= —0.53, 95% CI: -0.96,-0.09; £ = 95; Figure 12). The
duration of these quasi-experimental studies was 3 to 60 months.

Lastly, there were 2 RCTs that did not fit in either of the aforementioned categories. One
was focused on motivational interviewing and problem solving, while the other focused
on health education and peer support. Both had 12 months of follow-up and reported no
significant difference in absolute CVD risk between the intervention vs. control group as
outlined in Table 3.

In the final analysis, we pooled studies that employed similar tools to assess the absolute
CVD risk status. Only the Framingham algorithms were consistently used in studies with
comparable design. Of the 7 RCTs that employed the Framingham algorithms, the lifestyle
intervention groups had an overall average absolute CVD risk score that was 1.40 lower that
of the control (mean difference= —1.40, 95% Cl: —2.19,-0.61; 12 = 47; Figure 13).

Similarly, in the quasi-experimental studies that employed the Framigham algorithms, the
post-intervention absolute CVD risk was lower than the baseline values. In the meta-analysis
of 10 studies, the overall average for the absolute CVD risk score measured immediately
after lifestyle intervention was 0.67 lower than the baseline values (mean difference= —0.67,
95% Cl:-1.21, -0.12; £ = 86; Figure 14).

Discussion

The meta-analysis of 29 RCTs and quasi-experimental studies using lifestyle interventions
suggest that lifestyle modification is effective in reducing absolute CVD risk score in
adult populations with no history of CVD. Dietary and physical activity interventions had
the greatest impact in reducing absolute CVD risk. Although 6 different risk assessment
algorithms were employed to measure absolute CVD risk, all of them are externally
validated and are widely used in research and clinical settings?1:22:24-26.68 \yhich increases
the clinical utility of the findings.

RCT and quasi-experimental studies demonstrated a significant effect of lifestyle
intervention in reducing absolute CVD risk by about 0.4 standard deviations—implying

that lifestyle interventions can bring the average absolute CVD risk 15.5% below that of the
untreated population. The 15.5% is a probability unit from a standard normal distribution

(ie, Pr[-0.4<SMD<0]=0.1554), implying that moving from the mean to 0.4 deviations below
the mean has an associated probability of 15.5%. A person with Z=-0.4 has a probability

of CVD 15.5% lower than that of a person at the mean Z=0. Aside from improving
comparability across studies, using standardized mean differences allows us to translate back
to the original risk score with probabilities on the cumulative standard normal distribution.59
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The included studies had a high score in methodologic appraisal, but high uncertainty index
and risk of bias (quasi-experimental studies only) moderated the rigor of the evidence

as outlined in the Summary of Findings. To our knowledge, this is the first systematic
review and meta-analysis to assess the impact of lifestyle modification on absolute CVD
risk. Previous meta-analyses have focused on individual CVD risk factors, which are a less
reliable metric of overall CVD risk.”® An absolute CVD risk-based approach has been
shown to facilitate decision-making and improve individualized care’? by quantifying the
cumulative effect of multiple CVD risk factors, as demonstrated by the Mr. Hue clinical
case study. In this analysis, we identified lifestyle behaviors that have been effective in
mitigating the absolute CVD risk. Unfortunately, these factors have not been widely adopted
by high risk populations. According to the American Heart Association, only about 5%

of Americans have adopted the lifestyle factors needed to achieve “ideal” cardiovascular
health.”2 More effort is needed to encourage patients to make the lifestyle changes during
routine clinical visits.

Eight categories of lifestyle interventions were implemented across the studies. RCTs that
employed dietary interventions were associated with the largest effect size in mitigating
absolute CVD risk, albeit with a high degree of heterogeinity (Figure 5).58-60 Of these,

1 study focused on caloric restriction without altering energy expenditure,®? another
prescribed daily intake of flavonoid-enriched chocolate,? while another encouraged the
intake of low-calorie, high-protein diet with plant sterols.>® However, in quasi-experimental
studies, dietary interventions had a negative impact on absolute CVD risk profile (Figure 6).
The strategies associated with the negative outcomes included providing participants with
extra virgin 0il#> and a session with a nurse to evaluate baseline diet coupled with a dietary
handout.#? The duration of the diet interventions included in the RCTs ranged from 3 to 12
months, while those included in the quasi-experimental studies ranged from 3 weeks to 192
months.

Prior reviews have demonstrated that lifestyle interventions consisting of particular nutrients
or food groups (ie, high intake of legumes, nuts, and chocolate) significantly reduce the risk
of coronary heart disease.’3 In this meta-analysis, RCT interventions that included a low
glycemic index diet,58.60 soy protein and phytosterols,>® or flavonoid-enriched chocolate>®
reported a significant reduction in absolute CVD risk,%859 suggesting a potential impact

of these dietary strategies on multiple CVD risk components, such as blood pressure, total
cholesterol, and high-density lipoprotein levels.”*7> Although RCTs present better quality
of evidence, the contradicting results from quasi-experimental studies necessitate further
evaluation of the association between changes in diet and absolute CVD risk score in studies
of comparable design and duration.

Other interventions that improved the absolute CVD risk profile included physical activity
(Figures 8 and 9) and health risk assessment with lifestyle counseling (Figure 12). It is
noteworthy that only physical activity interventions were consistent in mitigating absolute
CVD risk in both RCT and quasi-experimental studies, and their comparative meta-analysis
results did not have a high degree of heterogeneity compared with other strategies that
improved the absolute CVD risk profile. The remaining ifestlyle modification strategies,
including motivational interviewing, problem solving, health education, and peer support,

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kariuki et al.

Page 13

did not impact the absolute CVD risk score. It is worth noting that there was a wide variation
in the duration of follow-up employed even for comparable interventions. For instance, the
quasi-experimental studies focusing on diet ranged in duration from 28 days to 24 months.
Although we are not aware of any specific intervention duration associated with changes in
CVD risk, we contend that studies lasting for a few days are unlikely to yield any significant
changes in absolute CVD risk score. Future studies may need to focus on studies that attain a
specific intervention duration threshold.

In this systematic review and meta-analysis, we note that multiple lifestyle interventions and
CVD risk assessment tools were used across studies. This may partially explain the high
heterogeneity observed in RCTs (/£ = 96) and quasi-experimental (/2 = 88) meta-analysis
results combining interventions by study design. When the meta-analysis was organized

by intervention category and study design, the heterogeneity was low in some intervention
strategies, such as physical activity RCTs (/2 = 20), but high in others (eg, health risk
assessment and lifestyle counseling quasi-experimental studies [/2 = 95]). Various factors,
including differences in sampling frame, study protocols and the risk assessment tools
employed, may explain some of the heterogeneity observed in the meta-analysis.

The most commonly used CVD risk assessment tool was the 10-year Framingham Risk
Score,2! which was developed to predict incident risk of absolute CVD risk using covariates
that include age, diabetes status, smoking, blood pressure, total cholesterol, and high-density
lipoprotein cholesterol levels. A simplified version using body mass index instead of lipids
is also available.”8 In the pooled analysis, studies that employed the Framigham Risk Score
demonstrated significant improvement in total CVD risk score after lifestyle intervention.
The pooled data from 7 RCTs clearly demonstrated a significant impact of the lifestyle
interventions in the context of low heterogeneity. Given that prior studies have shown the
Framingham Risk Score may overestimate CVD risk in the general European population,’’
several studies implemented the SCORE, Dundee, and the UKPDS risk scores. Differences
between these metrics include the individual CVD risk factors included in the risk prediction
models and the populations used to generate and validate these tools. We did not have
adequate studies to do a meta-analysis focusing on these tools. However, the pooled

analysis by study design indicates that, regardless of the CVD risk assessment tool used,
lifestyle modifications were shown to reduce CVD risk in this meta-analysis. These findings
highlight the importance of valid, reliable, and consistent CVD risk assessment tools to
guide decision-making in primary prevention of CVD, and to compare lifestyle modification
interventions across adult populations.

Limitations of the review

It is important to note several limitations in this review. In an attempt to be inclusive in
assessing the impact of lifestyle modifications on absolute CVD risk, we collected data

on various lifestyle modification modalities across different populations and using multiple
CVD risk assessment tools. Therefore, as noted previously, heterogeneity in study results
was present secondary to variation in study populations, intervention modalities, lengths
of follow-up, and outcome assessment. To mitigate the impact of these differences in our
analysis, we employed random effects models in the meta-analysis as recommended by
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Haidich.32 Notwithstanding the heterogeneity, our findings demonstrated an overall CVD
risk reduction following lifestyle modification.

Another limitation is that only articles that were written in English were included in this
meta-analysis. In addition, a significant number of studies were excluded because of quality
issues or lack of data needed for meta-analysis (as outlined in Apendix Il). These exclusions
limit the scope of the meta-analysis and the inferences that can be drawn from our results.

While we included 29 studies in this review, we did not have enough studies or sample
diversity to perform additional subgroup analyses based on sex, age groups, race, or
geographic location. However, we had a sufficient number of articles to separate our
meta-analyses by study design and intervention components. Small sample sizes across
multiple studies may also attenuate the precision of the effect sizes, although the direction
of the observed effects was consistent. Moreover, the follow-up period of many studies
was relatively short (<12 months) and reassessment of CVD risk at a longer follow-up
may be warranted. However, all other critical components scored high in both RCTs and
quasi-experimental studies.

Conclusions

Our systematic review and meta-analysis results provide evidence to support a modest
positive impact of lifestyle modification on absolute CVD risk score in adult populations
with no history of CVD. Lifestyle intervention programs with multiple group or individual
sessions and involving diet, physical activity, or health risk assessment with lifestyle
counseling were effective for primary prevention of CVD. These results suggest that lifestyle
modification programs need repeated exposure and reinforcement to be beneficial for
cardiovascular health. Our analysis further revealed that a variety of validated absolute CVD
risk screening tools are being used in different geographical regions to monitor, evaluate,
and communicate changes in absolute risk score after lifestyle modification.

Recommendations for research

In this analysis, there were many high quality studies that were excluded because the
absolute CVD risk score was not included in the outcomes. Since all evidence-based
guidelines recommend the use of absolute CVD risk score to guide CVD prevention efforts,
it is important for future studies to include the score as part of study outcomes. The
availability of multiple studies reporting absolute CVD risk score would make it possible to
conduct meta-analysis focusing on studies with comparable samples, study protocols, and
the risk assessment tools, which will possibly reduce the degree of heterogeneity observed
in the analysis. Additional studies with a longer follow-up are necessary to determine the
long-term effect of lifestyle modification on CVD risk.

Recommendations for practice

The following recommendations for practice are as follows:
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Assess total CVD risk score in clinical settings to capture the cumulative impact
of co-occurring CVD risk factors. This will facilitate early risk detection and
timely prevention. (Grade A).

Lifestyle-based interventions, including diet, physical activity or health risk
assessment with lifestyle counselling, could reduce total CVD risk score in
adults. (Grade B)

Use the total CVD risk score to inform the choice and intensity of preventive
interventions prescribed to patients as recommended by the guidelines. (Grade
A)

Demonstrate to patients how the CVD risk score changes in response to specific
lifestyle changes. This could improve risk communication and adherence to
preventive therapies. (Grade B)
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Appendix |: Search strategy

PubMed

Search conducted: November 16, 2016; updated in October 2018 and February 2022

Search | Query

#1 Cardiovascular Diseases[mh] OR cardiovascular disease*[tiab] OR cardiovascular disease*[ot] OR
CVD[tiab] OR CVDJot] OR coronary disease[tiab] OR coronary disease[ot] OR coronary heart disease[tiab]
OR coronary heart disease[ot] OR MiI[tiab] OR MI[ot] OR myocardial infarction[tiab] OR myocardial
infarction[ot] OR myocardial ischemia[tiab] OR myocardial ischemia[ot] OR myocardial ischaemia[tiab]
OR myocardial ischaemia[ot]

#2 Risk[mh] OR risk([tiab] OR risk[ot]

#3 absolute[tiab] OR absolute[ot] OR global[tiab] OR global[ot] OR total[tiab] OR total[ot] OR
Framingham[tiab] OR Framingham[ot] OR office based[tiab] OR office based[ot] OR office-based[tiab]
OR office-based[ot] OR non-laboratory[tiab] OR non-laboratory[ot] OR non-laboratory[tiab] OR non-
laboratory[ot] OR IDEAL[tiab] OR IDEAL[ot] OR SCORE[tiab] OR SCORE][ot]

#4 #2 AND #3

#5 FR-10[tiab] OR FR-10[ot] OR FRS[tiab] OR FRS[ot] OR ACC/AHA [tiab] OR ACC/AHA [ot] OR
American College of Cardiology/American Heart Association[tiab] OR American College of Cardiology/
American Heart Association[ot] OR QRISK[tiab] OR QRISK[ot] OR PROCAM][tiab] OR PROCAM[ot] OR
REYNOLDS[tiab] OR REYNOLDS[ot] OR WHO/ISH[tiab] OR WHO/ISH[ot]

#6 (American College of Cardiology[tiab] OR American College of Cardiology[ot]) AND (American Heart
Association[tiab] OR American Heart Association[ot])

#7 #5 OR #6

#8 #4 OR #7
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Search

Query

#9

Primary Health Care[mh] OR primary care[tiab] OR primary care[ot] OR Primary Prevention[mh]

OR prevention and control[sh] OR prevent*[tiab] OR prevent*[ot] OR Health Promotion[mh] OR
Health Education[mh] OR Urban Health Servicesimh] OR Community Networks[mh] OR Community
Medicine[mh] OR community[tiab] OR community[ot] OR Mass Screening[mh] OR screening[tiab] OR
screening[ot] OR neighborhood][tiab] OR neighborhood[ot] OR program[tiab] OR program[ot]

#10

Risk Assessment[mh] OR Risk Management[mh] OR Risk Reduction Behavior[mh] OR risk appraisal[tiab]
OR risk appraisal[ot] OR Exercise[mh] OR exercise[tiab] OR exercise[ot] OR physical activit*[tiab] OR
physical activit*[ot] OR Walking[mh] OR walking[tiab] OR walking[ot] OR Smoking Cessation[mh] OR
Smoking[mh] OR smoking[tiab] OR smoking[ot] OR Weight Loss[mh] OR weight loss[tiab] OR weight
loss[ot] OR Body Weight[mh] OR Diet[mh] OR Diet Therapy[mh] OR diet therapy[sh] OR diet[tiab]

OR diet[ot] OR dietary[tiab] OR dietary[ot] OR Health Behavior[mh] OR behavior[tiab] OR behavior[ot]
OR behavioral[tiab] OR behavioral[ot] OR behaviour[tiab] OR behaviour[ot] OR behavioural[tiab] OR
behavioural[ot] OR Life Style[mh] OR life style[tiab] OR life style[ot] OR lifestyle[tiab] OR lifestyle[ot]

#11

Outcome Assessment[mh] OR Patient Outcome Assessment[mh] OR outcome*[tiab] OR outcome*[ot]
OR Exercise[mh] OR exercise[tiab] OR exercise[ot] OR physical activit*[tiab] OR physical activit*[ot]
OR Wialking[mh] OR walking[tiab] OR walking[ot] OR Smoking Cessation[mh] OR Smoking[mh] OR
smoking[tiab] OR smoking[ot] OR Weight Loss[mh] OR weight loss[tiab] OR weight loss[ot] OR Body
Weight[mh] OR Diet[mh] OR Diet Therapy[mh] OR diet therapy[sh] OR diet[tiab] OR diet[ot] OR
dietary[tiab] OR dietary[ot] OR Life Style[mh] OR life style[tiab] OR life style[ot] OR lifestyle[tiab] OR
lifestyle[ot]

#12

#1 AND #8 AND #9 AND #10 AND #11

#13

((“Infant”[Mesh] OR “Child”[Mesh] OR “Adolescent’[Mesh]) NOT “Adult’[Mesh])

#14

#12 NOT #13

#15

Animals[mh] NOT Humans[mh]

#16

#14 NOT #15

#17

rat[tiab] OR rats[tiab] OR mouse[tiab] OR mice[tiab] OR murine[tiab] OR monkey[tiab] OR monkeys[tiab]
OR primate[tiab] OR primates[tiab] OR rabbit[tiab] OR rabbits[tiab] OR pig[tiab] OR pigs[tiab] OR
swine[tiab]

#18

#16 NOT #17

Results retrieved: 13,241

Search conducted: November 30, 2016; updated in October 2018 and February 2022

Search | Query

#1 ‘cardiovascular disease’/exp OR ‘cardiovascular disease*”:ti,ab OR ‘coronary disease’:ti,ab OR ‘coronary
heart disease’:ti,ab OR ‘CVD’:ti,ab OR ‘MI’:ti,ab OR ‘myocardial infarction’:ti,ab OR ‘myocardial
ischaemia’:ti,ab OR ‘myocardial ischemia’:ti,ab

#2 ‘Framingham risk score’/de OR ‘IDEAL score’/de

#3 ‘risk’/de OR ‘risk’:ti,ab

#4 ‘absolute’:ti,ab OR “global’:ti,ab OR ‘total’:ti,ab OR ‘Framingham’:ti,ab OR “office based’:ti,ab OR ‘office-
based’:ti,ab OR “non-laboratory’:ti,ab OR ‘non-laboratory’:ti,ab OR ‘IDEAL:ti,ab OR ‘SCORE’:ti,ab

#5 ‘American College of Cardiology’:ti,ab AND ‘American Heart Association’:ti,ab

#6 #4 OR #5

#7 #3 AND #6

#8 ‘FR-10’:ti,ab OR ‘FRS’:ti,ab OR ‘ACC/AHA’:ti,ab OR ‘QRISK’:ti,ab OR ‘PROCAM":ti,ab OR
‘REYNOLDS’:ti,ab OR “WHO/ISH’:ti,ab

#9 #2 OR #7 OR #8
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Search | Query

#10 ‘community program’/de OR ‘health promotion’/de OR *health service’/de OR ‘primary medical care’/de
OR “primary prevention’/de OR *‘screening’/de OR ‘community’:ti,ab OR ‘primary care’:ti,ab OR
‘prevent*’:ti,ab OR ‘screening’:ti,ab OR ‘neighborhood’:ti,ab OR “program’:ti,ab OR ‘intervention’:ti,ab

#11 ‘aerobic exercise’/de OR ‘behavior modification’/de OR ‘caloric intake’/de OR “diet restriction’/de OR
‘exercise’/de OR “exercise’:ti,ab OR ‘feeding behavior’/de OR “group therapy’/de OR ‘lifestyle’/de OR
‘lifestyle’:ti,ab OR ‘life style’:ti,ab OR ‘lifestyle’:ti,ab OR ‘lifestyle modification’/de OR ‘Mediterranean
diet’/de OR “patient counseling’/de OR *patient education’/de OR ‘personalized medicine’/de OR
‘physical activity’/exp OR ‘risk assessment’/de OR ‘screening’:ti,ab OR ‘smoking’:ti,ab OR “smoking
cessation’/de OR ‘smoking cessation program’/de OR ‘smoking’:ti,ab OR ‘smoking ‘/de OR ‘walking’/de
OR ‘walking’:ti,ab OR ‘weight reduction’/de OR ‘weight loss’:ti,ab OR ‘weight loss program’/de OR
‘diet’:ti,ab OR “dietary’:ti,ab OR ‘yoga’/de OR ‘yoga’:ti,ab

#12 ‘outcome assessment’/de OR ‘outcome*’:ti,ab OR ‘cardiorespiratory fitness’/de OR ‘smoking cessation’/de
OR ‘smoking cessation’:ti,ab OR ‘smoking’:ti,ab OR ‘smoking ‘/de OR ‘weight reduction’/de OR ‘weight
loss’:ti,ab OR ‘risk reduction’/de OR ‘risk management’/de

#13 #1 AND #9 AND #10 AND #11 AND #12

#14 #13 AND ([adolescent]/lim OR [child]/lim OR [embryo]/lim OR [fetus]/lim OR [infant]/lim OR
[newborn)/lim OR [preschool]/lim OR [school]/lim)

#15 #13 AND ([adult]/lim OR [aged]/lim OR [middle aged]/lim OR [very elderly]/lim OR [young adult]/lim)

#16 #14 NOT #15

#17 #13 NOT #16

#18 #17 AND [animals]/lim

#19 #17 AND [humans]/lim

#20 #18 NOT #19

#21 #17 NOT #20

#22 ‘rat’:ti,ab OR ‘rats’:ti,ab OR ‘mouse’:ti,ab OR ‘mice’:ti,ab OR ‘murine’:ti,ab OR ‘monkey’:ti,ab OR
‘monkeys’:ti,ab OR ‘primate’:ti,ab OR ‘primates’:ti,ab OR ‘rabbit’:ti,ab OR ‘rabbits’:ti,ab OR ‘pig’:ti,ab
OR “pigs’:ti,ab OR “swine’:ti,ab

#23 #21 NOT #22

Results retrieved: 14,450

CINAHL (EBSCO)
Search conducted: December 1, 2016; updated in October 2018 and February 2022

Search | Query

#1 (MH “Cardiovascular Diseases+”) OR “cardiovascular disease*” OR “coronary disease” OR “coronary
heart disease” OR “CVD” OR “MI” OR “myocardial infarction” OR (MH “Myocardial Ischemia”) OR
“myocardial ischemia” OR “myocardial ischaemia”

#2 “risk”

#3 “absolute” OR “global” OR “total” OR “Framingham” OR “office based” OR “office-based” OR “non-
laboratory” OR “non-laboratory” OR “IDEAL” OR “SCORE”

#a “American College of Cardiology” AND “American Heart Association”

#5 #3 OR #4

#6 #2 AND #5

#7 “FR-10" OR “FRS” OR “ACC/AHA “ OR “QRISK” OR “PROCAM” OR “REYNOLDS” OR “WHO/ISH”

#8 #6 OR #7
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Search

Query

#9

(MH “Community Health Services”) OR (MH “Preventive Health Care™) OR “prevent*” OR (MH “Primary
Health Care™) OR “primary care” OR (MH “Health Screening™) OR “screening” OR “community” OR
“neighborhood” OR “program*”

#10

(MH “Behavioral Changes”) OR (MH “Body Mass Index”) OR (MH “Cardiovascular Risk Factors”) OR
(MH “Coronary Prone Behavior”) OR (MH “Counseling”) OR “diet” OR “dietary” OR “Exercise” OR
“exercise” OR (MH “Health Behavior”) OR (MH “Health Screening”) OR (MH “Life Style”) OR “life
style” OR (MH “Life Style Changes”) OR “lifestyle” OR (MH “Physical Activity””) OR “physical activity”
OR *“risk appraisal” OR (MH “Risk Assessment”) OR (MH “Risk Factors”) OR (MH “Health Screening”)
OR “screening” OR (MH “Smoking”) OR (MH “Smoking Cessation”) OR (MH “Smoking Cessation
Programs”) OR “smoking “ OR “smoking cessation” OR (MH “Walking™) OR “walking” OR (MH “Weight
Control “) OR (MH “Weight Loss™) OR “weight loss” OR (MH “Weight Reduction Programs “) OR (MH
“Yoga”) OR “yoga”

#11

(MH “Outcome Assessment”) OR (MH “Outcomes (Health Care)”) OR “risk management” OR “risk
reduction” OR (MH “Smoking”) OR (MH “Smoking Cessation”) OR “Weight Loss” OR “weight loss” OR
“weight reduction”

#12

#1 AND #8 AND #9 AND #10 AND #11

Results retrieved: 401

Cochrane Central Register of Controlled Trials (CENTRAL)
Search conducted: December 2, 2016; updated in October 2018 and February 2022

Search

Query

#1

MeSH descriptor: [Cardiovascular Diseases] explode all trees

#2

MeSH descriptor: [Risk] this term only

#3

risk in Trials

#4

absolute or “global” or “total” or “Framingham” or “office based” or “office-based” or “non-laboratory” or
“non-laboratory” or “IDEAL” or “SCORE” in Trials

#5

American College of Cardiology and “American Heart Association” in Trials

#6

#2 or #3

#7

#6 and (#4 or #5)

#8

FR-10 or “FRS” or “ACC/AHA “ or “QRISK” or “PROCAM” or “REYNOLDS” or “WHO/ISH” in Trials

#9

#7 or #8

#10

community or “neighborhood” or “prevent” or “prevents” or “prevention” or “primary care” or “program’ or
“screening” in Trials

#11

MeSH descriptor: [Mass Screening] explode all trees

#12

MeSH descriptor: [Primary Health Care] explode all trees

#13

MeSH descriptor: [Primary Prevention] explode all trees

#14

#10 or #11 or #12 or #13 in Trials

#15

[mh “Body Weight”] or [mh Exercise] or [mh “Health Behavior”] or [mh “Life Style”] or [mh “Risk
Assessment”] or [mh “Risk Management”] or [mh “Risk Reduction Behavior”] or [mh Smoking] or [mh
“Smoking Cessation”] or [mh Walking] or [mh “Weight Loss”] or [mh “Mass Screening”] or [mh “Risk
Assessment”] in Trials

#16

behavior or behavioral or behaviour or behavioural or diet or dietary or exercise or life style or lifestyle or
physical activit* or risk appraisal or smoking or smoking cessation or walking or weight loss or screening in
Trials

#17

#15 or #16 in Trials
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Search

Query

#18

[mh “Outcome Assessment”] or [mh “Patient Outcome Assessment™] or [mh Smoking] or [mh “Smoking
Cessation™] or [mh Walking] or [mh “Weight Loss”] or [mh “Risk Management”] in Trials

#19

outcome or “outcomes” or “smoking” or “smoking cessation” or “walking” or “weight loss” or “weight
reduction” in Trials

#20

#18 or #19 in Trials

#21

#1 and #9 and #14 and #17 and #20 in Trials

#22

[mh Child] or [mh infant] in Trials

#23

[mh Adult] in Trials

#24

#22 not #23 in Trials

#25

#21 not #24

Results retrieved: 296

ProQuest Dissertations and Theses

Search conducted: April 13, 2018; updated in February 2022

Search | Query

#1 Tl(cardiovascular disease OR coronary OR myocardial) OR AB(cardiovascular disease OR coronary OR
myocardial)

#2 TI(risk) OR AB(risk)

#3 AB(absolute OR global OR total OR Framingham OR office based OR office-based OR non-laboratory OR
IDEAL OR SCORE)

#4 AB(American College of Cardiology AND American Heart Association)

#5 #3 OR #4

#6 #2 AND# 5

#7 AB(FR-10 OR FRS OR ACC/AHA OR QRISK OR PROCAM OR REYNOLDS OR WHO/ISH)

#8 #6 OR #7

#9 TI(community OR neighborhood OR prevent OR prevents OR prevention OR primary care OR screening)
OR AB(community OR neighborhood OR prevent OR prevents OR prevention OR primary care OR
screening)

#10 Tl(behavior OR behavioral OR behaviour OR behavioural OR diet OR dietary OR exercise OR life style
OR lifestyle OR physical activity OR risk appraisal OR smoking OR smoking cessation OR walking OR
weight loss OR weight reduction) OR AB(behavior OR behavioral OR behaviour OR behavioural OR diet
OR dietary OR exercise OR life style OR lifestyle OR physical activity OR risk appraisal OR smoking OR
smoking cessation OR walking OR weight loss OR weight reduction)

#11 TI(outcome OR outcomes OR smoking cessation OR weight loss OR weight reduction) OR AB(outcome
OR outcomes OR smoking cessation OR weight loss OR weight reduction)

#12 #1 AND #8 AND# 9 AND #10 AND #11

#13 English only

Results retrieved: 100

OCLC First Search Proceedings
Search conducted: April 25, 2018; updated in February 2022
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Search

Query

#1

ti: cardiovascular or ti: coronary or ti: myocardial and In= “english”

#2

ti: risk and In= “english”

#3

(ti: cardiovascular or ti: coronary or ti: myocardial and In=“english”) and (ti: risk and In= “english™)

#4

kw: absolute or kw: global or kw: total or kw: Framingham or (kw: office and kw: based) or kw: office-based
or kw: non-laboratory or kw: IDEAL or kw: SCORE and In= “english”

#5

kw: American w College wl Cardiology OR kw: American w Heart w Association and In= “english”

#6

kw: FR-10 or kw: FRS or kw: ACC/AHA or kw: QRISK or kw: PROCAM or kw: REYNOLDS or kw:
WHO/ISH and In= “english”

#7

(kw: absolute or kw: global or kw: total or kw: Framingham or (kw: office and kw: based) or kw: office-
based or kw: non-laboratory or kw: IDEAL or kw: SCORE and In= “english”) or (kw: American w College
w1 Cardiology OR kw: American w Heart w Association and In= “english”) or (kw: FR-10 or kw: FRS or
kw: ACC/AHA or kw: QRISK or kw: PROCAM or kw: REYNOLDS or kw: WHO/ISH and In=“english™)

#8

kw: community or kw: neighborhood or kw: prevent or kw: prevents or kw: prevention or kw: primary w
care or kw: screening and In= “english”

#9

kw: behavior or kw: behavioral or kw: behaviour or kw: behavioural or kw: diet or kw: dietary or kw:
exercise or kw: life w style or kw: lifestyle or kw: physical w activity or kw: risk w appraisal or kw: smoking
or kw: smoking w cessation or kw: walking or kw: weight w loss or kw: weight w reduction and In=
“english”

#10

kw: outcome or kw: outcomes or kw: smoking w cessation or kw: weight w loss or kw: weight w reduction
and In= “english”
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office-based or kw: non-laboratory or kw: IDEAL or kw: SCORE and In= “english”) or (kw: American w
College w1 Cardiology OR kw: American w Heart w Association and In= “english”) or (kw: FR-10 or kw:
FRS or kw: ACC/AHA or kw: QRISK or kw: PROCAM or kw: REYNOLDS or kw: WHO/ISH and In=
“english”)) and (kw: community or kw: neighborhood or kw: prevent or kw: prevents or kw: prevention

or kw: primary w care or kw: screening and In= “english™) and (kw: behavior or kw: behavioral or kw:
behaviour or kw: behavioural or kw: diet or kw: dietary or kw: exercise or kw: life w style or kw: lifestyle or
kw: physical w activity or kw: risk w appraisal or kw: smoking or kw: smoking w cessation or kw: walking
or kw: weight w loss or kw: weight w reduction and In= “english™) and (kw: outcome or kw: outcomes or
kw: smoking w cessation or kw: weight w loss or kw: weight w reduction and In= “english”)
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#3 and #7 and #8 and #9 and #10

Results retrieved: 371

Clinicaltrials.gov search string (Classic website)

Search conducted: April, 2018; updated in February 2022

In Advanced Search interface:

Search #

Query

Condition or disease: | Cardiovascular diseases

Other terms: Risk AND prevention AND behavior

Eligibility criteria: Age Group = Adult 18-65 and Senior 66+

Results retrieved: 474
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Grey Literature Report search string (Classic website)

Search conducted: Nov, 2016; search updates were not run because updates to the website
and database ceased as of January 2017

In Advanced Search interface:

Search #
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Condition or disease: | Cardiovascular disease

Other terms:

Prevention

Eligibility criteria: English

Results retrieved: 367
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
Ahn and South Elderly Elderly women (>65 Normal blood Framingham In the normal
Kim,*8 Korea Health years) who were members pressure group coronary heart blood
2020 Promotion of the Elderly Health (120-129/80-84) disease risk score pressure
Center Promotion Center in South | included n=18 group, the
Korea. The participants did | participants Framingham
not have any comorbid High-normal risk score
chronic conditions except blood pressure reduced from
hypertension group (130- 7.98 at
139/85-89) baseline to
included 12 7.47 post-
participants. intervention.
The groups’ In the high-
categories were normal blood
based on the pressure
European group, the
Guidelines for the Framingham
Management of risk score
Arterial reduced from
Hypertension. 17.63 at
Both groups used baseline to
an exercise 16.17 post-
program that was intervention.
made up of
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
combined
workouts of
elastic band
resistance
exercise and
aerobics with
dance music, 3
times/week for 6
months
Al Mheid United University University employees for Intervention: The American The ideal
etal., 3 States at least 2 years and Counseling Heart Association cardiovascular
2016 covered by university- provided by a “Life’s Simple 7” health score
sponsored health insurance | trained health ideal cardiovascular increased by
plans partner focusing health score was 0.28, 0.40,
Participants were recruited | on promoting used to assess and 0.33 at 6-
through human resources clinical self- total cardiovascular months, 1
department knowledge and health; Framingham | year, and 2
711 participants were adoption of a risk score (FRS years,
enrolled in the study, but healthier lifestyle | CHD) was used respectively,
14% were lost to follow- Sampling frame: to estimate 10- compared
up. 10,000 university year risks for with baseline
Mean age 48.5 (11.1) years | employees who coronary death or visit (mean
had worked for nonfatal myocardial LS7 score
>2 years and were | infarction 7.93)
covered by the There was a
university- significant
sponsored health mean
insurance plans reduction in
Sampling total CVD
method: Random risk score
(every 10th from baseline
employee was to 24 months:
sent an invitation -12% (<0.05)
to participate)
Baseline
characteristics:
Median age 48.5
(11.1)
Sex: 35% male
Race: 72% White;
23% Black; 6%
other
Education: 82%
college degree
Smokers: 5%
Weight: 64%
overweight or
obese
History of high
blood pressure:
34%
History of
diabetes: 11%
Median total
CVD risk score:
5.5%
No control group
was included
Anand et Canada Community: Single-blind randomized DHI: Dietary Clinical assessments | The MI risk
al.,53 2016 Health clinical trial intervention intake and at 6 months score
messages Intervention: n=169 physical activity and 1 year after decreased
sent via email | (n=169 -> n=164; 3% were targeted randomization from 13.3 to
Single-blind attrition) each for 6 MI risk score: 12.3 in the
randomized Age: 50.6 £12.0 months. age, sex, brief intervention
clinical trial Sex: 79 (46.7%) M Participants dietary and physical group and
Current or former smoker: randomized to a activity questions, from 13.3 to
14 (8.3%) DHI received the tobacco exposure, 12.6 in the
BMI (mean, SD): men following types of | psychosocial stress, control group.
26.8 (3.2); women 26.7 messages: i) blood pressure, The relative
(3.9) stages of change: waist and change
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
Baseline Ml risk score: oriented hip circumference, between
13.3 (6.3); 152 of the 169 motivational and levels of intervention
participants randomized messages, which apolipoprotein A participants
to the intervention were supported and B and and controls
included in the primary confidence in hemoglobin A1C was not
analysis. The median behavior change, Ratio of ApoB: significant
number of motivational sent by email ApoAl A1C level (-0.27; 95%
messages sent to the DHI every 2 weeks; Self-reported type 2 Cl,-1.12to
group was 26 (interquartile | and ii) health tips diabetes mellitus 0.58; p=0.53)
range, 24-28) and the focused on diet Self-reported and remained
median number of health and physical hypertension BP nonsignificant
tips was 54 (interquartile activity sent by Waist-to-hip ratio in the
range, 53-60) compared email or text Current or former adjusted
with 0 sent to the control messages smoker; exposure to | model (-0.39;
group during 12 months. (participant’s second-hand smoke 95% ClI,
Control: n=174 (n=174 -> | choice) every Stress during past -1.24 t0 0.45;
n=173; 0.6% attrition) week. year =0.36).
Age: 50.6 £10.9 Participants were Depression 22 wk in | No difference
Sex: male 99 (56.9%) also encouraged past year between the
Current or former smoker: to access the No. of servings intervention
20 (11.5%) SAHARA per day of fruits and control
Vegetarian: 67 (38.5%) website for South | and vegetables, participants
BMI (mean, SD): men Asian-specific deep-fried foods, was observed
27.3 (3.6); women 26.7 prevention advice salty snacks, meat, in the
(4.3) Control or poultry sensitivity
Baseline MI risk score participants Moderate or very analysis
(mean, SD): 13.3 (6.9); randomized to the | active in leisure time | among
159 of the 174 participants | control condition participants
randomized to the control were encouraged with high
were included the primary | to access the adherence
analysis SAHARA (-0.02; 95%
website Cl,-1.05to
1.01; p=0.97).
Furthermore,
no changes in
the measured
components
of the risk
score
occurred
between
baseline and
the end of the
study.
Balducci et | Italy Hospital/ Recruitment/sampling: RCT with 2 study | Global CHD 10- PA/exercise-
al.,51 2012 clinic Sedentary patients with groups: year risk (UKPDS) induced
type 2 diabetes intervention and AlC improvements
Randomization: stratified standard care Blood glucose in in UKPDS
by center and, within Group 1 BMI (-0.152,
each center, by age (<60 (intervention, BP p=0.027).
vs. >=60 years) and n=303 baseline; Triglyceride Control
type of diabetes treatment n=288 12 Total cholesterol group 10-
(diet with or without months): HDL year CHD
oral agents vs. insulin) Structured, UKPDS risk
using permuted-block individualized score baseline

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

randomization software.

counseling aimed
at achieving the
currently
recommended
amount of PA by
encouraging any
type of PA.

Age (mean, SD):
58.8 (8.5)
Gender: 58% M,
42% F

History of
hypertension:
67.4%

History of
diabetes: 6.6%

to 12 months:
18.5 (12.2) vs
17.8 (12.0);
=0.08
Exercise
group 10-
year CHD
UKPDS risk
score baseline
to 12 months:
19.5(13.3)
vs. 15.8
(10.4); p
<0.001
Exercise vs.
control p
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results

Total CVD risk value <0.001.
score (UKPDS) at There was
baseline (mean, also
SD): 19.5% improvement
(13.3) in physical
Protocol fitness: higher
adherence: mean VO2 max
attendance associated
80.3%; attrition with decrease
rates 5.0%. in A1C from
Group 2 baseline to
(standard care, n= end of study
303 baseline; n= (-0.023,
275 12 months) £=0.03);
Standard care decrease in
consisted of a waist
treatment regimen circumference
aimed at (-0.206,
achieving optimal p<0.0001);
glycemic, lipid, increase in
BP, and body HDL (0.206,
weight targets, as p=0.038)
established by
current
guidelines.
Age (mean, SD):
58.8 (8.5)
Gender: 58% M,
42% F
History of
hypertension:
60.7%
History of

diabetes: 8.0%
Total CVD risk
score (UKPDS) at
baseline (mean,
SD): 18.5 (12.2)
Attrition rate:

9.25%
Baldwin,%2 | USA Community n=38 The pilot study Total risk Baseline vs.
2015 Age (mean, SD): 58 years used a non- score: American 12-week,
(32) randomized, Heart Association paired t-test,
45% were widowed, pretest—post-test, guidelines (2012) significance
divorced, or single; 20% 1-group design and 4 clinical Total risk
were uninsured without outcomes (A1C, score: 30.1
comparators. The BMI, waist-to-hip (4.5) vs. 26.8
program was ratio, and BP) (3.2),3.14,p
adapted from Systolic BP <0.05
several programs Diastolic BP Systolic BP:
with established BMI 146.8 (11.2)
efficacy thatused | A1C vs. 135.7
the Small Steps, Questionnaires (8.3), 2.57,
Big Rewards assessed: Health not
Program behavior total significant
(National (unclear how it was Diastolic BP:
Diabetes determined) 84.6 (6.2) vs.
Education Physical activity 83.9 (5.1),
Program, 2010). (unclear how it was 1.44, not
The program determined) significant
encompassed Nutritional behavior | BMI: 38.7
multilevel (unclear how it was (3.0) vs.
interventions, determined) 35.48 (2.0),
such as a 3.44, p<0.05
combination of AlC: 6.8
PA classes and (3.0) vs. 6.0
walking, (1.5),3.04, p
assignments, <0.05
wellness Health
education classes, behavior total:
cooking, 66.3 (8.1) vs.

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
motivational 69.7 (5.0),
interviewing -2.02, p<
groups, and health 0.05
coaching. Physical
Individual health activity: 1.88
coaching and (0.2) vs. 2.58
motivational (0.3), -6.75, p
interviewing <0.05
group sessions Nutritional
helped behavior: 3.41
participants to (0.3) vs. 3.47
select and attain (0.2), -0.93;
goals and plans of not significant
action.
Lifestyle
modification,
education classes,
and
individualized
health coaching
were scripted and
delivered by
students. Program
adherence was
defined as
completion of the
orientation
session, at least
11 of the 14
active-phase
classes, and post-
program
measurements.
Bebenek et | Germany University Recruitment/sampling: 128 | RCT including 3 10-year CHD risk Control group
al.,%” 2010 women study groups: (FRS CHD) CHD risk
Women 48 to 55 years exercise program, | Not considered score
old, 1 to 3 years after exercise plus CR primary or baseline, 12
menopuase program, wellness | secondary endpoint, month, Diff
Simple random sampling: control. but used to calculate | (95% CI): 6.7
mailings Group 1 FRS: fasting glucose | (3.5); 7.8
Computer-generated block | (exercise total cholesterol (3.8); 1.10
randomization stratified program, n=43 HDL triglyceride (2.09)
for menopause age baseline; n=36 blood pressure =0.007
12-month) Exercise
Age (mean, SD): group CHD
52.3(2.3) risk score
Gender: 100% F baseline, 12
Smokers, current: month, Diff
11.6% (95% Cl): 6.0
Weight (mean, (2.5); 6.1
SD): 69.5 (9.6) kg (2.1); 0.16
History of (1.89)
diabetes: 0% p=0.603
Total CVD risk Exercise +
score at baseline CR group
(mean, SD): 6% CHD risk
(2.5) score
Protocol baseline, 12
adherence: month, Diff
attendance rate (95%Cl): 6.2
76.3% group (2.5); 7.0
session; 42.2% (3.1); 0.78
home training (1.98)
Attrition rates: p=0.018

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

16.3%.

Group 2
(exercise + CR,
n= 43 baseline;
n= 37 12-month)
Exercise program
in addition to

No significant
changes were
observed
among the
groups.
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Study

Country

Setting/
context

Participant
characteristics

Groups

Outcomes
measured

Description
of main
results

40mg/day
Cimicifuga
racemosa (CR)
Age (mean, SD):
51.8 (2.7)
Gender: 100% F
Smokers: 9.3%
current

Weight (mean,
SD): 72.0 (16.8)
kg

History of
diabetes: 0%
Total CVD risk
score at baseline
(mean, SD): 6.2%
(2.5)

Attrition rate:
14%.

Group 3
(Wellness
Program, n= 42
baseline; n= 30
12-month)

Mean (SD): 52.4
2.7)

Gender: 100% F
Smokers: 14.3%
current

Weight (mean,
SD): 70.9 (16.8)
kg

History of
diabetes: 2.4%
Total CVD risk
score at baseline
(mean, SD): 6.7%
(3.5)

Attrition rates:
28.6%.

Bernocchi
etal.,*®
2011

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

Italy

Hospital/
clinical

Recruitment/Sampling: 27

men and women age

<75 years with 3+ risk

factors (smoking, HTN,
DM, obesity, hyperchol)
Sampling not mentioned

Quasi-
experimental pre-
and post-test with
Group 1 (n=27
baseline; n= 27 6-
month): At least 3
sessions a week
of bicycle
exercise training
or fast walking
for at least 30
minutes.

Age (mean, SD):
54.9 (9.0)
Gender: 37% F
Smokers: 14.8%
Weight (mean,
SD): 92 (18) kg
Waist
circumference
(SD): 110 (4) cm
History of
hypertension:
100%

History of
diabetes: 30%
Total CVD risk
score at baseline
(mean, SD): FRS
10 (6)

Total CVD risk

10-year CVD risk
(FRS CHD) 10-year
Progetto CUORE,
BMI, weight,

blood glucose, total
cholesterol, HDL,
Triglyceride, BP,
activity Level

Baseline vs.
6-month, 10-
year CVD
risk (FRS
CHD): 10 (6)
vs 8 (6)
£~=0.05
10-year BMI:
2 (6) vs 31 (5)
£=0.01

Total
cholesterol:
230 (43) vs
222 (46) NS
HDL: 50 (9.6)
vs 47 (8.3)
NS

Triglyceride:
193 (17) vs
151 (76) NS
BP: 132
(12)/78 (7) vs
130 (12)/77
(6) NS
Sedentary
(%): 76.2
(8.7)vs 71.5
(9.3) p=0.01
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voluntary basis

Age (mean, SD): 51.1
(9.5) years

Attrition rate: 30%

to be free of
CVD,
uncontrolled
CVD risk factors,
and cognitive
impairment

35 of those
invited were
ineligible, and
215 were enrolled
in the study
Sampling
strategy:
convenient
sample of those
who met
eligibility criteria
The intervention
included 14
sessions of
empowerment
workshops on
cardiovascular
health, diet, and

glucose, total
cholesterol, HDL
cholesterol, and
triglycerides were
assessed after
overnight fast
(method not
discussed).

LDL cholesterol
formula not
specified.

BP measurements
taken according to
the recommendation
of the Seventh
Report of the Joint
National Committee
on Prevention,
Detection,
Evaluation, and
Treatment of High
Blood Pressure
(INC7).

The protocols

Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
score at baseline
(mean, SD):
Progetto 10 (8)
Protocol
adherence:
attendance rate 64
sessions (3.7%),
19% with 3+
sessions per week
Attrition rates:
0%
Brotons et Spain Primary 464 subjects were Intervention Primary outcome The
al.,57 2021 health care randomly assigned to group (n=228) was total CVD risk, REGICOR
centers in intervention or control provided tailored estimated using the score reduced
urban and groups education about REGICOR score, from 7.65%
semi-urban Gender: 59.3% M the meaning of which was modified | to 7.02% (p=
areas Age (mean, SD): 61.0 absolute CVD from Framingham- 0.005) in the
(8.0) years risk, relative risk, Wilson score for intervention
and vascular age. the Girona regionin | group.
The control group | Spain. The control
(n=236) were Framingham-Wilson | group did not
visited at the risk score estimates have any
beginning of the 10-year risk of significant
study and 1 year coronary morbidity reduction in
after the baseline and mortality total CVD
visit. risk score
There were no (7.70% to
significant 7.25%,
differences =0.059).
between the 2 There were no
groups at statistically
baseline. significant
differences
between
intervention
and control
groups.
Chan et Hong Kong | Local Cantonese-speaking Sampling frame: Total CVD risk Baseline to
al.,4” 2012 community Chinese adults aged =18 250 community- estimated using FRS | post-
and a years old with no history dwelling to estimate 10-year intervention
rehabilitation | of CVD were enrolled ina | individuals were risk of general CVD | (14 sessions)
hospital in single group pre- and post- | invited to (CHD, stroke, PVD, | changes
Hong Kong intervention study participate in the CHF, cardiac death) (mean unless
215 participants were study. To be Lab-based otherwise
recruited from the eligible, the measures, including noted)
community on the participants had fasting blood Significant

changes were
reported for:
total CVD
risk (FRS)
-3.4% (15.3
vs 11.93,
0<0.001) for
men; 0.6%
(6.18 vs 5.56,
=0.01) for
women.

The overall
change in
total CVD
risk score was
-1.4% (8.66
Vs 7.29,
<0.001);
SBP: 1%
(127.80 vs
126.53,
p>0.05);
DBP: 2.1%
(76.25 vs
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results
community for anthropometric 74.63,
exercise classes. measurements are £=0.01); total
During the not described. cholesterol
empowerment -0.7% (5.30
sessions, a mmol/L
physiotherapist (204.95mg/dL
and a nurse ) vs 5.26
facilitated mmol/L
subjects to adopt (203.4mg/
healthy behaviors dL), p>0.05);
and lifestyle HDL 3.9%
through active (1.36 mmol/L
and mutual [52.59
participation, mg/dL] vs
goals setting, 1.42 mmol/L
action planning, [54.91 mg/
self-reflection, dL],
and peer-support. £<0.001);
Assessment of LDL -1%
different health (3.34 mmol/L
domains, self- [129.16mg/dL
efficacy, and risks Jvs3.31
were also mmol/L
conducted. [128mg/dL],
Baseline £>0.05); and
characteristics: fasting blood
Age (mean, SD): glucose -0.3
51.1 (9.5) years (5.18 mmol/L
Gender: 59% F [93.33
SmokersL 7% mg/dL] vs
Weight: 40% 5.16 mmol/L
obese [92.97
Race: 100% mg/dL]
Chinese £>0.05). No
History of other
diabetes: 5.6% outcomes of
History of HTN: interest are
33%. reported.
The baseline total
CVD risk score
was 8.73% (8.29)
Curtis et UK Hospital/ Recruitment/sampling: 118 | RCT with 2 study | 10-year UKPDS Flavonoid-
al.,>® 2012 clinic postmenopausal women groups CHD RISK; 10-year | enriched
aged 51-74, with T2DM Group 1 UKPDS FATAL group vs
Simple random sampling: (Flavonoid- CHD RISK; 10-year | placebo group
general practitioners, enriched, n=59 UKPDS STROKE at 12 months:
specialists, advertisements | baseline; n=47 RISK HOMA-IR; 10-year
Randomization: simple 12-month) glucose; insulin; UKPDS CHD
randomization balanced by | Daily intake of triglycerides; LDL; RISK 9.44
age, BMI, years since 279 flavonoid- total cholesterol; (0.57) vs
menopause, and insulin enriched HDL; SBP Al1C 11.33(0.73)
use chocolate/1 year, (p<0.05).
90mg epicatechin,
100mg
isoflavones
Age (mean, SD):
62.1 (0.73) years
Gender: 100% F
Smokers: 30%
past
Weight (mean,
SD): BMI 32.69
(1.09)
History of HTN:
60% (medicated
for HTN)
History of
diabetes: 19%
(medicated with
insulin)
Total CVD risk

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Country

Setting/
context

Participant
characteristics

Groups

Outcomes
measured

Description
of main
results

score at baseline
(mean, SD):
9.35% (0.56)
UKPDS CHD
RISK

Total CVD risk
score at baseline
(mean, SD):
6.14% (0.49)
Attrition rates:
20.3%

Group 2
(Placebo, n=59
baseline; n= 46
12-month)
Placebo chocolate
twice a day for a
year

Age (mean, SD):
62.98 (0.8) years
Gender: 100% F
Race/ethnicity:
not provided
Smokers: 41%
BMI (mean, SD):
31.85 (0.87)
History of HTN:
54%

History of
diabetes: 20%
(medicated with
insulin)

Total CVD risk
score at baseline
(mean, SD):
10.21% (0.65)
UKPDS CHD
RISK

Total CVD risk
score at baseline
(mean, SD):
6.79% (0.56)
Attrition rates:
22%

Elramli,®
2017

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

United
Kingdom

Hospitals (ie,
rheumatology
outpatient
clinics at
Gartnavel
General
Hospital,
Glasgow
Royal
Infirmary
Hospital and
Stobhill
Hospital in
Glasgow,
UK)

Patients >18 years old
with rheumatoid arthritis

who were within 5

years of diagnosis and
free from severe HTN,

joint replacement in

the previous 6 months,
unstable cardiac conditions
or other serious pathology
affecting their ability to

take part in physical
activity

76 participants were
recruited

Mean age: 56 years

Attrition rate: intervention
group 4.1%; control group

40.6%

Sampling frame:
320 patients with
rheumatoid
arthritis were
invited to
participate in the
study; 244 (76%)
did not meet the
eligibility criteria
76 participants
were enrolled in
the study, which
lasted for 6
months

There were no
significant
difference in
baseline
characteristics for
the intervention
and control
groups in regards
to: mean age 58.2
Vs 54.5 years;
74.4vs 91,1%
female, 25.6 vs
24.3% smokers,

The outcomes
included total CVD
risk, estimated using
ASSIGN score that
estimates 10-year
risks of CVD
Lab-based
measures, including
blood glucose
levels, total
cholesterol, and
HDL cholesterol,
were evaluated
following the
standard operating
procedures.

Blood glucose

was measured
immediately using

YSI 2300 STAT plus

Glucose and Lactate
Analyzer.

BP was measured
with the participants
in a sitting position
from the right arm
and a mean of the 3

There were
significant
differences in
total CVD
risk score,
systolic blood
pressure, and
step count
between the
intervention
vs control
groups at 6
months.
Difference in
total CVD
risk was -7.8
mmHg (16.1
Vs 24,
£<0.001)
Difference in
systolic BP
was —13.9
mmHg (116.9
vs 130.7,
£<0.001)
Difference in
step count
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
28.1vs 26.7 mean | readings recorded. was 3599
BMI, 25.6 vs Height was (9820 vs
24.3% tobacco measured to the 6221,
use; 124 vs 125 nearest 0.5cm via £<0.001)
mean BP. stadiometer. No significant
No data on race PA was assessed between
or diabetes are using step count via group
provided. activPALTM. differences
Mean total CVD were evident
risk score at in glucose,
baseline: weight, BMI,
intervention total
group 19.4% cholesterol,
(16.3); control HDL and
group 19.6% LDL
(15.0).
Intervention: 6
interactive weekly
sessions lasting
about 1 hour. In
addition, a
physiotherapist
contacted the
participants at the
end of weeks 7, 9,
and 11 to discuss
their step counts
for the past
month, their step
goals for the
following month,
any barriers to PA
they faced, and
how they planned
to overcome
them.
Participants also
received 2 booster
sessions: 3 and 6
months after
starting the
program.
The control group
received 1
education session
regarding the
importance of
exercise and
healthy diet, were
given written
education
material and
encouraged to
read it.
Fontanaet | US Community 48 men and women, Exercise group: Outcomes assessed: Total CVD
al.,50 2007 age 50-60 years with the intervention Framingham 10yr risk score
BMI in the 23.5-29.9 was a 12-month CHD risk score, With group:
range, who were weight exercise program SBP, SBP, BMI, there as a
stable for >3 months, non- | with a goal of weight, % body significant
smokers. If female, post- inducing an fat, total cholesterol, | decrease in
menopausal were recruited | energy deficit HDL, LDL, total the CR (from
to participate. comparable to the | cholesterol/HDL M=1.45
diet intervention ratio, triglycerides (0.73) at
through exercise baseline to
and no change in 1.10 (0.61) at
caloric intake. 12 months,
The exercise £=0.0007)
group prescription and HL

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

started with an
approximately
16% increase in

groups (from
1.82(0.93) at
baseline to
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establish and
monitor their
exercise routines,
provide advice
and
encouragement,
and update
exercise
prescriptions
weekly. The
method used to
recruit
participants was
not reported.

379 volunteers
were assessed for
eligibility with
321 excluded and
63 declining to
participate. Of the
58 who were
eligible and
willing to
participate, 10
withdrew before
the baseline
assessment,
leaving a final
sample of 48.
Participants were
randomized 2:2:1
to the diet caloric
restriction (CR),
exercise (EX), or
healthy lifestyle
(HL) groups.
There were 18
participants
randomized to the
exercise group.
Age (mean, SD):
58.9 (2.70) years
Gender: 67%
(n=12) F; 33%
(n=6) M
Race/ethnicity:
89% White, 6%
Black, 6% other
Smokers: none
(smokers were
excluded)
Weight (mean,
SD): BMI not
reported
separately for
each group
History of
hypertension: not
reported

Total CVD risk
score at baseline

Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results

energy 1.51(0.77) at
expenditure over 12 months,
baseline £=0.008); no
expenditure for 3 significant
months, followed change
by a 20% increase (p=0.62) in
for the final 9 the exercise
months. Exercise group.
trainers worked There was a
with participants significant
individually to difference in

the changes
across the 3
groups
(p=0.01), with
the change in
the dietary
intervention
group (-0.34
[0.34],
p<0.001)
significantly
greater than
the exercise
group (+0.04
[0.33],
<0.05).
Blood
pressure: no
significant
within or
between
group
differences in
SBP or DBP.
BMI: BMI
decreased
significantly
in both the
exercise
group
(M=27.11.9]
to 24.8 [2.6])
and the
dietary
intervention
group
(M=27.1[2.5]
to 24.2 [2.8)]);
p-value not
reported.
Weight:
Weight loss
averaged 6.6
(5.5) kg in the
exercise
group, 8.2
(4.8) kg in the
dietary
intevention
group and 1.2
(2.1) kg in the
control group;
p value not
reported.
Total body fat
also
decreased
significantly:
5.6 (4.9) kg in
the exercise
group, and 6.3
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results
(mean, SD): (3.8) kg in the
Framingham 10- dietary
year CHD risk intervention
score M=7.6 (2.7) group; o
Attrition rates: 2 value not
participants reported.
(11.1%). Total
Group 2 was the cholesterol:
diet intervention there was a
group. The goal significant
of this decrease from
intervention was 5.48 (0.77) to
to decrease 4.91 (0.88)
energy intake mmol/l in the
without changing dietary
energy intervention
expenditure. The group,
diet intervention £<0.0001;
prescription there were no
started with a significant
169% decrease within-group
below the changes in the
participants’ exercise or
baseline energy control
intake for 3 groups.
months and then Across the
increased to 20% groups, the
for the remaining differences in
9 months. For 5 change scores
days during the were
first month significant,
participants with the
received all meals change in the
from the research dietary
study. They intervention
attended weekly group
group meetings (M=-0.57
with a dietician [0.46]
and a behavioral mmol/l)
psychologist and significantly
were encouraged different than
to record their the control
food and beverage group
consumption (M=-0.06
daily. [0.52]
Number of mmol/l).
participants HDL: No
included in the significant
group: 18 within- or
Age (mean, SD): between-
55.2 (3.4) years group
(significantly differences.
younger than the LDL:
exercise group, significant
which was within-group

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

controlled for
during analysis)
Gender: 61%
(n=11) F; 39%
(n=7)M
Race/ethnicity:
94% White, 6%
other

Smokers: none
(smokers were
excluded)
Weight (mean,
SD): BMI not
reported
separately by
group

History of

differences in
the exercise
(from M=2.15
[0.82] to 2.71
[0.77]
mmol/l,
£=0.01) and
the dietary
intervention
(from 3.39
[0.62] to 2.87
[0.64],
<0.0001)
groups. No
significant
change in the
control
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
hypertension: not group.
reported Across
Total CVD risk groups, there
score at baseline were
(mean, SD): significant
Framingham 10- (p=0.004)
year CHD risk differences in
score M=6.8 (4.6) the change in
Protocol LDL with
adherence: Based reductions in
on 7-day food both the
diaries, energy exercise (M=
expenditure -0.43[0.59],
decreased ~ 300 0<0.05) and
kcal/day; energy dietary
expenditure did intervention
not change. (M=-0.49
Attrition rates [0.64],
(%): none p<0.05)
The control groups
group received significantly
general greater than in
information about the control
a healthy diet and group
were offered free (M=+0.18
yoga classes. [0.49]).
Number of Total
participants cholesterol/H
included in the DL ratio:
group: 10 there were
Age (mean, SD): significant
56.0 (2.7) years, within-group
significantly differences in
younger than the the exercise
exercise group (from M=3.7
Gender: 60% [0.70] to 3.2
(n=6) F; 40% [0.70],
(n=4) M =0.004) and
Race/ethnicity: dietary
70% White, 20% intervention
Black, 10% other (from M=3.9
Smokers: none [1.0]t0o 3.3
(smokers were [0.80],
excluded) <0.0001)
Weight (mean, groups, but no
SD): weight and significant
BMI were not change within
reported the control
separately by group. There
group were
History of significant
hypertension: not differences
reported across the 3
Total CVD risk groups in the
score at baseline change in the
(mean, SD): total
Framingham 10- cholesterol/H
year CHD risk DL ratio
score M=7.7 (p=0.002),
(5.7) with
Attrition rates: significantly
10% (n=1) larger changes
Protocol in the exercise
adherence: neither (M=-05
energy intake nor [0.6], p<0.05)
expenditure and dietary
changed intervention
significantly in groups (M=
the control group. -0.6 [0.5],
p<0.05)
compared to
the control

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main

results
group
(M=+0.1
[0.03]).

Hanlon et United Participants Blue collar workers who Intervention site The outcomes Internal

al.,> 1995 Kingdom were were not on permanent sampling frame: included total CVD control vs full

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

recruited
from 2 work
sites in
Glasgow. The
intervention
site was a
large
engineering
factory with
over 2600
employees,
while the
control group
site was an
engineering
and repair
facility with
290
employees.

night shifts were recruited
in a randomized clinical
trial. Recruited participants
were not participating

in other cardiovascular
studies and were not taking
lipid-lowering agents. The
age range was 20 to 65
years. The attrition rate
data is not provided.

1600 subjects
who were not on
permanent night
shifts and not
taking lipid-
lowering agents
were randomly
selected and
invited to
participate in the
study.

A total of 1381
subjects accepted
the invitation and
1371 were
enrolled in the
study (10 were
ineligible); 261
employees in the
control group site
were enrolled in
the study.

The intervention
entailed a health
education
package that
included an
interview backed
up by written
information.
Eligible
participants at the
intervention site
were randomized
to 5 groups.
Participants
recruited at the
control site are
considered group
6 of the study.
There were no
significant
differences
between study
groups in key
baseline
measurements.
The only baseline
characteristics
provided for the
entire study
included age
range (20-65
years) and gender
(11% female).
The study lasted
for 12 months.
Group 1 received
health education
without feedback
on cholesterol
concentration or
risk score. Group
2 received health
education with
feedback on

risk, estimated using
Dundee risk score
that estimates 5-year
risks of coronary
heart disease. Non-
fasting plasma
cholesterol measures
were taken. No

data is provided

on assays used or
LDL computation.
Blood pressure

was assessed using
a random zero
sphygmomanometer,
measured twice
after resting for 5
minutes). No data
on anthropometric
assessments (height,
body mass, waist).

intervention:
There were no
significant
differences
between the
full health
check
intervention
(group 4) and
the internal
control (group
5) in Dundee
risk score.
The between
group
difference in
mean Dundee
risk score at
the end of the
5th month of
the
intervention
was 0.19
(95% ClI:
-0.11 to 0.50,
p=0.21).
Between
group 4 and 5,
small but
significant
changes were
reported in
mean
cholesterol
concentration
(0.16 vs 0.03
mmol/l) with
a difference in
change of
0.13 mmol/
(95% CI for
difference in
change 0.02
t0 0.22),
£=0.02).
External
control vs full
intervention:
There was a
modest
difference
between the
full health
check
intervention
(group 4) and
the external
control (group
6) in Dundee
risk score at
the end of the
intervention.
The between
group
difference in
mean Dundee
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context characteristics measured of main
results
cholesterol risk score at
concentration but the end of the
without feedback 5th month of
on risk score. the
Group 3 received intervention
health education was 0.28
with feedback on (95% Cl:
risk score but not -0.01t0 0.58,
on cholesterol =0.05).
cconcentration. Other
Group 4 received comparisons
a full health of interest
check: health were not
education with significant.
feedback on
cholesterol
concentration and
on risk score.
Group 5 acted as
an internal control
group, their
intervention being
delayed, but was
administered after
5 months instead
of the end of the
study to promote
participation.
Group 6 subjects
from the control
site were
recruited as the
external control
group for the
study. Their
intervention was
delayed but was
administered after
5 months instead
of the end of the
study to promote
participation.
Kemmler Germany Hospital/ Recruitment/sampling: 246 | This was an RCT 10-year CHD risk Exercise vs
etal.,>® clinic F, all members of Siemens including 2 study (Framingham risk control group
2010 (identified Health groups: exercise score) CHD Risk
via health Age: >65 years program and Blood pressure Score
insurance) Computer-generated block | wellness program | HDL Baseline: 10.5
randomization stratified Group 1 LDL (4.2)vs11.2
for age (exercise DM (5.0)
Randomization: stratified program, n= 123 Smoking 18 month: 8.5
randomization (by age) baseline; n= 115 (3.4)vs 10.1
18-month): The 4.7)
weekly exercise CHD risk
program consisted score:
of 2 60-minute Absolute
supervised group difference
classes and 2 20- between
minute home groups: 0.8
training sessions. (-0.08,1.7); p
Group classes 0.22
were structured Control group
into 4 sequences. CHD risk
Age (mean, SD): score:
68.9 (3.9) years Difference
Gender: 100% F between
Smokers: 3.3% baseline and
Weight (mean, 18-month risk
SD): 68.1 (10.9) score: —=1.96%
kg (38)
History of HDL:
hypertension: Difference

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
41.5% between
History of baseline and

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

diabetes: 8.1%
Total CVD risk
score at baseline
(mean, SD): 10.5
(4.2)

Protocol
adherence:
attendance rate
76.3% group
session, 42.2%
home training
Attrition rates:
6.5%

Group 2
(wellness
program, n= 123
baseline; n=112
18-month):
Program focused
on well-being and
was designed not
to cause physical
adaptations.
These participants
executed a low
intensity, low
frequency
protocol for 60
minutes once a
week for 10
weeks followed
by 10 weeks of
rest. The main
topic changed
from week to
week. Within
each of the 4 10-
week blocks, the
following
activities were
relaxation, games/
interaction,
general
coordination,
endurance,
balance, dance,
body sensitivity,
muscle strength,
breathing, and
flexibility.

Age (mean, SD):
69.2 (4.1) years
Gender: 100% F
Smokers: 3.3%
Weight (mean,
SD): 69.5 (12) kg
History of
hypertension:
48.8%

History of
diabetes: 8.9%
Total CVD risk
score at baseline
(mean, SD): 11.2
(%)

Protocol
adherence:
attendance rate
72.0% group
session

18-month risk
score: 1.8%
(C13.1,6.0)
LDL:
Difference
between
baseline and
18-month risk
score: 3.1%
(C1-0.1,6.3)
SBP:
Difference
between
baseline and
18-month risk
score: —4.8%
(CI-7.1,
-2.5)

DBP:
Difference
between
baseline and
18-month risk
score: —7.6%
(CI-9.9,
-5.3)
Exercise
group CHD
risk score:
Difference
between
baseline and
18-month risk
score: —=1.15%
(2.8)

HDL.:
Difference
between
baseline and
18-month risk
score: 6.5%
(C14.3,8.7)
LDL:
Difference
between
baseline and
18-month risk
score: —=1.9%
(Cl-45,0.7)
SBP:
Difference
between
baseline and
18-month risk
score: —=3.5%
(CI -5.8,
-1.3)

DBP:
Difference
between
baseline and
18-month risk
score: —=8.7%
(CI-10.9,
-6.6)
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
Attrition rates:
8%
Kemmler Germany Community Nonrandomized, semi- Initial group BMI waist Only 10-year
etal.,* settings: blinded (outcome (n=86); circumference 10- CVD risk
2016 females assessors) exercise trial completers year risk index reported:
living in the with parallel group design. | (n=59); 31.5% of myocardial Exercise
area of in Two group classes of 60 attrition infarction or baseline vs.
Erlangen- to 65 minutes and 2 home Age: 55£3.3; coronary death 16-y follow-
Nuremberg, exercise training sessions 55.3+3.4 years (Framingham) up: 1.57+0.91
Germany of 20 to 25 minutes for 49 BMI: 25.2+3.2; Total CVD risk vs. 6.50+3.17;
to 50 weeks a year 25.743.4 kg/m2 Blood pressure difference =
Participants could join Total body fat %: Total cholesterol 4.9242.94; p
their preferred study 36.0+5.0; 35.6+4 HDL LDL <0.0001
group. Physical activity: triglycerides Control
4.1+1.3; 4.3+1.2; Fasting blood sugar baseline vs.
assessed by self- Diet (5-day protocol | 16-y follow-
rated physical where food weighed | up: 1.36+0.80
activity score (1 precisely and vs. 8.06+4.36;
[very low] to 7 documented using difference =
[very high]) protocols provided) 6.69+3.98; p
Exercise volume, <.0001
min/wk: 82+75; Absolute
85+79 difference
Weekly (control-
attendance: exercise):
supervised 177, p=
sessions stable 0.024; effect
(1.5-1.6 sessions/ size = 0.51
wk), whereas
home training
frequency
decreased linearly
from year 2 (0.96)
to year 16 (0.61
sessions/wk).
Khanji et United A single- Potential participants were Intervention The 10-year Baseline to
al.%2019 | Kingdom center, 2-arm | identified from primary group (n=205, Framingham CVD post-
randomized care database searches, age 65.1 [6.3] risk score at 6 intervention
controlled were aged between 40 and years, 62% months. (6 months)
trial with 1:1 74 years, and had a 10- female, 88.8% changes:
allocation to year CVD risk score of at White) Significant
e-coaching least 10% based on the UK | The intervention within-group
and standard validated QRISK2 score. included changes in
of care electronic total CVD
(SOC) versus coaching, using risk were
SOC alone. personalized web- reported for
Participants based lifestyle the treatment
with a 10- and risk factor (-1.23) and
year QRISK2 counseling on top control
CVD risk of of SOC. (-1.37)
210% were The SOC group group. There
enrolled. (n=197, age 65.9 were no
[4.8] years, 64% between
female, 87.3% group

White) SOC of
care, which
entailed
personalized,
face-to-face
counseling on
cardiovascular
risk factors during
the baseline visit.
There were no
significant
differences
between the 2
groups at
baseline.

differences in
the
Framingham
risk scores.

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
Kim et South Hospital/ Recruitment/sampling: Pre-test and post- 10-year UKPDS Between
al.,*22011 | Korea clinic test, quasi- CHD group
y 54 adults experimental Waist circumference | differences
with Type 2 | design with 2 SBP 10-year
DM and study groups: DBP UKPDS risk
metabolic intervention and score —4.79%
syndrome control. F=3.226
(analysis Group 1 (=0.080)
included 43 | (intervention, n= Waist
participants 27 baseline; n= circumfrence
who 21 16-week): -2.55 cm,
completed Individual 60 to F=0.587
the study) 90-minute initial (p=0.448)
. . counselling SBP
ga?;l\gﬁr;]gnce session and 30 to -2.93mmHg
40-minute follow- F=1.008
up every 2 (p=0.321)
months. 150 DBP -5.35
minutes of mmHg
moderate exercise F=2.586
(3-5 days per (p=0.116)
week)
Age (mean, SD):
56.6 (11.8) years
Gender: 47.6% F
Weight (mean,
SD): 71.4 (14.2)
kg
BMI: 26.53
(3.49)
History of
diabetes: 100%
Total CVD risk
score at baseline
(mean, SD):
11.93% (6.39)
Attrition rates:
22.2%
Group 2
(Control, n=27
baseline; n= 22
16-week):
Booklet and basic
education on
diabetes as part of
routine care
Age (mean, SD):
54.7 (9.2) years
Weight (mean,
SD): 73.8 (16.9)
kg
BMI: 31.85
(0.87)
History of
diabetes: 100%
Total CVD risk
score at baseline
(mean, SD):
14.67% (8.16)
Attrition rates:
18.5%
Lakerveld Netherlands | Hospital/ Recruitment/sampling: RCT with 2 study | 10-year ARIC CHD Control
etal.,5 cinic Men and women aged 30— | groups: risk score group:
2013 (diabetes 50 years, no diabetes intervention and 10-year fatal CVD ARIC:
research Simple random sampling: control risk (SCORE) baseline
center) mailings Group 1 BP 18.8%; 6
Randomization: computer- | (intervention, n= Weight months
generated simple 314 baseline; n= Physical activity 18.0%; 12
randomization, family 249 12-month): (light; moderate; months
members randomized to Lifestyle vigorous; meeting 17.8%.
same group intervention recommendations) SCORE:

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
provided by Dietary behavior baseline
practice nurses, 6 (fruit; vegetables) 3.8%; 6
face-to-face 30- Smoking months 3.7%;
minute Total cholesterol 12 months 3.7
counseling HDL (4.6)
sessions followed Diabetes Intervention
by 3 monthly tele | BP meds group:
sessions. ARIC:
Age (mean, SD): baseline
43.6 (5.1) years 19.0%; 6
Gender: 56.7% F months
Smokers: 23.9% 18.8%, 12
Weight (mean, months 18.5%
SD): 90.2 (15.5) SCORE:
kg baseline
Total CVD risk 4.0%; 6
score (ARIC) at months 4.0%;
baseline (mean, 12 months
SD): 19.0% (7.8) 4.0%
Total CVD risk No significant
score (SCORE) at difference
baseline (MEAN, between
SD): 4.0% (3.0) groups at 6 or
Protocol 12 months
adherence:
Median of 2 face-
to-face and 2.3
telephone calls.
Attrition: 20.7%
Group 2 (control,
n= 308 baseline;
n= 253 6-month):
Brochures
containing health
guidelines
regarding
physical activity
and a healthy
diet.
Age (mean, SD):
43.4 (5.5) years
Gender: 60.1% F
Smokers: 17.6%
Weight (mean,
SD): 90.7 (15.4)
kg
Total CVD risk
score (ARIC) at
baseline (mean,
SD): 18.8% (8.5)
Total CVD risk
score (SCORE) at
baseline (mean,
SD): 3.8% (2.9)
Attrition rates:
17.9%
Lazarevic Serbia Community 30 sedentary obese men Single group pre- Outcomes assessed: Total CVD
etal.*3 with T2DM post design, SCORE, SBP, risk score:
2008 although the DBP, BMI, total There was a
authors aim was cholesterol, HDL, significant
to also determine LDL, AlC, decrease in
if the effects of waist circumference, | SCORE risk
the intervention physical activity from
differed by index. median=4%
SCORE risk. There was no at baseline to
The intervention dietary measures median=3%
was a supervised (or intervention as (range 1-
6-month aerobic described). 10%) at both
exercise program 3and 6
consisting of 3-5 months
sessions of (p<0.001
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results
moderate aerobic from baseline
exercise weekly, to 3 months
with an average and 3t0 6
duration of 45-60 months).
minutes and a Blood
workout intensity pressure:
corresponding to There was a
50-75% of significant
maximal heart reduction in
rate. SBP from
Study sample: m=139.93
obese men with (11.19) mm
T2DM were Hg at baseline
recruited from to 128.13
participating (10.59) at 3
outpatient months and
clinics. 122.66 (9.29)
Age (mean, SD): at 6 months
52.3 (7.4) years (p<0.001 for
Gender: 100% M both time
Race: not points relative
reported to baseline
Smokers: not and at 3
reported months
Weight (mean, compared
SD): not reported; with 6
mean BMI 32.41 months).
(2.44)
History of HTN:
not reported
Total CVD risk
score at baseline
(SD) measured by
SCORE risk
median: 4%
(range 1.00-
17.00)
Protocol
adherence: not
reported.
Attrition rates:
not reported.
Lukaczer USA Research 12-week randomized, AHAD: low-fat, FRS The FRS for
etal.,>® center controlled trial high-carbohydrate | Body weight coronary
2006 This 12-week trial diets, specifically Cholesterol heart disease
compared the effects of a the AHA Step 1 Total LDL was
dietary program combining | diet (AHAD); n= | HDL determined
a low glycemic index 29 TG for subjects in
diet with a functional Low glycemic Blood pressure each group.
food delivering 30 g of index diet with 30 Subjects in
soy protein and 4 g g of soy protein both groups
of phytosterols per day and 4 g of had similar
(LGID) with a standard phytosterols per scores at
dietary program (American | day (LGID); n= initiation of
Heart Association Step 30 the trial
1 diet; AHAD) in (LGID:
postmenopausal women. median 10.0,
A community sample 95% Cl1 8.8 to
of menopausal women 11.2; AHAD:
between 40 and 65 years median 10.0,
with a blood LDL level 95% C1 8.6 to
of 3.36 to 5.17 mmol/L 11.5).
(130 to 200 mg/dL) and After the
a BMI of 27 to 39 kg/m2 intervention,
were recruited through however,
newspaper, email, and subjects on
radio advertisements. the LGID
Randomization was also program
performed at visit 1 showed a
by using a standard much lower
randomization chart risk (median
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Study

Country

Setting/
context

Participant
characteristics

Groups

Outcomes
measured

Description
of main
results

(Excel)

Baseline characteristics:
LGID (n =30)

AHAD (n = 29)

Age: 55.6 £5.5;54.8 £ 5.9
years

Weight: 84.4 +2.7;88.0 +
2.3 kg

BMI: 32.5+0.6; 324 +
0.7 kg/m2

Blood pressure (mm Hg)
Systolic: 126 + 1.6; 127 +
1.8 Diastolic: 84 +0.8; 83
+0.9

LDL (mmol/L): 4.24 +
0.13;4.27 £ 0.10
Attrition:

LGID group 27 -> 30
completed (90%) and
22/30 compliant (73%)
AHAD group 26 - >

29 completed (89.7) and
20/29 compliant (69%)
Compliance based on 3-
day diet diary and labs at
2,4, 8, and 12 weeks

6.0, 95% CI
4.410 7.6)
compared
with the
AHAD group
(median 9.0,
95% CI 7.9 to
10.1).

LGID
baseline vs.
12-wk;
AHAD
baseline vs.
12-week; p
value
(repeated
measures
analysis of
variance on
log-
transformed
data)

Body weight
(kg): 845+
22vs. 7717
2.0;89.4+
25vs.86.0 £
2.4;0.0031
Total
cholesterol
(mmol/L):
7.10£0.27
vs. 5.98 =
0.18; 6.63 £
0.25 vs. 6.56
+0.27;
0.0036

LDL
(mmol/L):
4.79+0.20
vs. 4.08 £
0.14;4.43 +
0.20 vs. 4.58
+0.23;
0.0041

HDL
(mmol/L):
1.25+0.03
vs. 1.32
0.04;1.22 +
0.07 vs. 1.23
+1.18; not
significant
TG (mmol/L):
2.39+0.32
vs. 1.32 +
0.13;2.34
0.41vs. 1.79
+0.21; 0.006
Systolic BP:
130+1.8
vs.124 £ 2.8;
128 + 2.7 vs.
125+ 2.1; not
significant
Diastolic BP:
84+1.0vs.
77+15;83+
15vs. 78 =
1.5; not
significant
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results
Mérquez- Mexico Community 92 prehypertensive adults Intervention (eg, | Outcomes assessed: Total CVD
Celedonio (SBP 12-139 mmHg and home-based Total CVD score risk score:
etal. b DBP 80-89 mmHg) aged exercise program, | at3and 6 FRS:
2009 30-55 years who agreed DASH diet months: FRS, RCE, significant
to make lifestyle changes. weight loss SBP, DBP, BMI, decrease in
Had to attend at least 3 program): 6- Total cholesterol, the Rx group
exercise sessions to be month lifestyle HDL, FBS, (from median
included. modification waist circumference, | of 5 at
program lifestyle score baseline to
including a low- (FANTASTIC 35at3and6
sodium, DASH questionnaire) months,
diet with energy Physical and aerobic | £<0.001) and

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

content
determined using
the Harris-
Benedict formula.
Also 3-5 sessions
of aerobic
exercise
complemented by
group sport
sessions (45
minutes per
session).
Smokers: 6
educational
classes.
Participants were
randomly
assigned to
groups, n=38
completed.

Age (mean, SD)
=3.97 (7.65)
years

Smokers: 7.8%
Weight (mean,
SD) BMI: 30.9
(4.9)

History of HTN:
by definition
(eligibility
criteria), all had
pre-HTN

Mean SBP:
133.03 (4.36);
mean DBP: 87.58
(2.84)

Total CVD risk
score at baseline
(mean, SD): FRS
5 (-10-12)
(median and
range)

RCE (risk of CV
event within 10
years): mean 5.29
(3.88)

Lifestyle score
(measured by the
FANTASTIC
questionnaire):
median=62.5
(range=43-83)
Protocol
adherence: not
reported;
participant had to
attend at least 3
sessions to be
included.
Attrition rate: not

capacity was
measured by the
Cooper test and
by determining
VO2max.

no significant
change in the
control group
(median of 4
at each time
point,
1~=0.869)
RCE within
10 years mean
scores
decreased
significantly
in the Rx
group (from
M=5.29
[3.88] at
baseline to
M=4.45
[3.26] at 3
months and
M=4.24
[2.86] at 6
months,
p<0.001)
compared
with no
significant
change in
control group
(mean =5.79
[5.72] at
baseline, 5.77
[4.93] at 3
months an
5.93[5] at 6
months,
£=0.962).
Significantly
more
participants in
the treatment
group
(63.16%)
experienced a
reduction in
CV risk
compared to
25.58% of
control group
participants:
RR=0.3 (95%
Cl0.11-
0.83),
p<0.05),
Blood
pressure:
significant
reduction in
SBP (from
mean of
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context characteristics measured of main
results
reported 133.03 [4.36]
Control at baseline to
(guidelines 124.68 [9.71]
outlining at 3 months
exercises they and 119
should undertake, [7.97] at 6
plus dietetic months,
recommendations. £=0.01) in the
The authors intervention
reported that 43 group; no
completed the significant
study; the number change in the
randomized to the control group
2 groups was not (baseline:
reported) mean=132.72
Age (mean, SD): (4.18), 3
42.56 (7.98) years months:
Gender: not mean=132
reported (7.72), 6
Race/ethnicity: months:
not reported 129.53 (9.81),
Smokers: n=4 £=0.126).
(9.3%)
Weight (mean,
SD): BMI mean:
31.42 (5.69)
History of HTN:
by definition
(eligibility
criteria), all had
pre-HTN
Mean
SBP=132.72
(4.18), mean
DBP= 85.6 (4.05)
Total CVD risk
score at baseline
(mean, SD): FRS
4 (-10-11;
median and
range)
RCE (mean, SD):
5.79 (5.72)
Attrition rate: not
reported
Price et United Participants Patients from an inner-city | Sampling frame: The outcomes There were no
al.,*0 2000 Kingdom were general practice with at 210 patients at an included total CVD significant
recruited least 1 coronary risk factor | inner-city general risk, estimated using | differences
from an and baseline cholesterol practice with 1 or | FRS. between the
inner-city above 5.2 mmol/I (201.1 more CVD risk Lab-based baseline and
general mg/dL) were recruited in factors were measures, including post

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

practice, but
the
intervention
occurred in
community
settings

a 1-group, pre-test post-
test study. Participants had
not received dietary advice
before and were free

of coronary disease and
conditions or drugs likely
to affect their lipid profile.
Age range: 20 to 75 years
Attrition rate: 6%

screened; 59
(28%) did not
meet the
eligibility criteria
(total cholesterol
was <5.2 mmol/l
or 201.1 mg/dL).
143 participants
were enrolled in
the study.

The intervention
entailed 1-to-1
session with a
nurse, who
suggested
changes to their
existing diet with
the aim of
reducing the fat
content by

total cholesterol, and
HDL cholesterol
were assessed after
12 hours fast,

and were measured
from serum samples
at the Department
of Biochemistry,
North Staffordshire
Hospital.

No data on LDL
computation is
provided.

No data on
anthropometric
assessments (height,
body mass, waist)
or physiologic
measures (BP) are
provided.

intervention
measures of
total CVD
risk, and total
cholesterol to
HDL ratio.
However,
there was a
non-
significant
increase in
median total
CVD risk
score from
7.7% (IQR
14.9%) to
8.5% (IQR
3.76%);
>0.05.
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Study Country Setting/ Participant Groups Outcomes Description
context characteristics measured of main
results
substituting
saturated fats with
polyunsaturated
fats. A
supplementary
and commonly
used diet sheet,
devised by the
Family Heart
Association, was
also provided.
The study lasted
for 2 years.
Baseline
characteristics:
Median age 51
and 49 years for
women and men,
respectively (data
not provided for
the entire sample)
Gender: 42% F
Smokers: 16.7%
Fand 27.2% M
(data not provided
for the entire
sample)
HTN: 40%
(BP>160/90)
Mean BMI, race,
diabetes: not
reported
Median total
CVD risk score at
baseline: 7.7%
(IQR 14.9%).
Richardson | UK Community Men and women between Intervention: Outcomes assessed: Total CVD
etal.,0 45 and 65 years of Assessment clinic | % reduction in risk score:
2008 age from 3 GP practices with advice on FRS (primary The FRS was
who responded to a self- relevant risk outcome), SBP, slightly lower
screening survey withouta | factors identified DBP, weight, BMI, at 1-year
prior history of CV disease | and, if relevant, waist circumference, | follow-up
but with risk factors. referral to total cholesterol, (M=0.876%,
individual’s GP,a | HDL, and glucose. 95% CI1 0.21-
dietician, exercise | No measure of 1.54%) The
program, and/or physical activity or mean 10-year
smoking diet. risk of CHD
cessation decreased
program. from 13.14%
Sample: men and (9.18) at
women from 3 baseline to
GP practices were 34% (8.71) at
identified and 1-year follow-
invited to self- up, a mean
screen for reduction of
eligibility to 6.7%.
attend a more in- BP:
depth assessment Significant
of their risk for reduction in
heart disease. SBP at 12
Single group months
design: (M=138.65
Age (mean, SD): [17.01])
not reported compared
Of the total 290 with baseline
participants, 93 (M=141.54
(32%) were [18.68]
between 60 and mmHg),
64; 84 (29%) <0.001
between 55 and BMI: mean
59; 70 (24%) increased
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between 50 and from
54; and 43 (15%) M=28.13
between 45 and (28.13) at
49 years of age baseline to
Gender: 49% 28.38 (4.72)
(n=142) M; 51% Total
(n=148) F cholesterol
Race: all decreased
Caucasian from M=5.11
Smokers: not (1.04) t0 5.35
reported (0.99)
Weight (mean, mmol/l,
SD): 78.95 £=0.002
(16.74) kg HDL
BMI (mean, SD): increased
28.13 (4.84) from M=1.28
History of HTN: (0.38) t0 1.38
not reported (0.41)
Mean 10-yr risk mmol/l,
of CHD (%): p<0.001
13.14 (9.18%)
Protocol
adherence (eg,
mean sessions
attended by
participants): not
reported for the
intervention
sessions
Attrition rates:
not reported
Riddell et Australia Community Cluster randomized Peer support Weight; BMI; waist Mean change
al.,83 2016 controlled trial intervention: circumference; BP; between
Intervention (n=120) monthly total cholesterol; groups’ p-
Age: 61.3 + 9.3 years community-based | HDL; LDL,; total values:
Sex: 60 M (50.0%) group meetings cholesterol to HDL UKPDS risk
Ethnicity: Caucasian 92 over 12 months ratio; LDL to HSL scores
(83.6%); South East Asian led by trained ratio; triglycerides; reduced
9 (8.2%); Indian sub- peer supporters AlC similarly in
continent 7 (6.4%); Other with active both groups
2 (1.8%) encouragement to over 12
Smokers: 12 (10.9%) use primary months. The
current; 43 (39.1%) health care and difference

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

previous; 55 (50.0%) never
At baseline, the mean
UKPDS risk score was
11.5% (SD 7.5 %) for M
and 4.2 % (SD 2.8 %) for
F

Participants lost to follow-
up from baseline to 12
months: n=22

Control (n=120)

Age: 60.5 + 8.7 years

Sex: 62 (51.7%) M
Ethnicity: Caucasian 98
(87.5%); South East Asian
6 (5.4%); Indian sub-
continent 4 (3.6%); other 4
(3.6%)

Smokers: 6 (5.5%) current;
42 (38.5%) previous; 61
(56%) never

Participants lost to follow-
up from baseline to 12
months: n=11

Baseline UKPDS risk
score was higher in the
intervention arm

other community
resources and
supports related
to diabetes. Usual
care was the
comparison.

between arms
was zero (95
% C1 -0.011,
0.011,
~=1.00)

BMI: 319 +
6.8 (17.6 —
54.1) vs. 31.9
+6.7 (21.1-
49.7),-0.11
(-0.46, 0.24)
31.7+59
(18.9-54.9)
vs. 31.5%6.2
(19.7-54.0),
-0.10 (-0.38,
0.17) 1.0
SBP (mmHg)
137.4+£16.8
(95-192.7)
vs. 128.1 +
17.1 (96—
189), -9.1
(-12.8,-5.4)
1349+ 155
(95-170) vs.
130.9+16.3
(98-196.7),
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-5.1(-9.1,
-1.0)
Rddenas et | Spain Convent Postmenopausal nuns from | Intervention: 28- | Primary outcome Baseline to
al.,* 2005 an enclosed convent were day program was total CVD risk, post-
enrolled ina 1 group where the estimated using FRS | intervention
pre-and post-intervention culinary oil used that estimates 10- (28 days)
study. for years in the year risk of coronary | changes
Age (mean, SD): 63 (11) convent (a blend heart disease in (mean unless
years of sunflower and accordance with otherwise
14 participants were olive oils) were ATP 11 guidelines. noted): No
enrolled in the study substituted for Lab-based measures | significant
No attrition data is extra virgin olive including total changes were
provided, although it oil. cholesterol, HDL, reported for
appears that all those Sampling frame: | and LDL cholesterol | total CVD
enrolled completed the Nuns who were were assessed after risk (FRS)
study post-menopausal overnight fast using -0.14 (3.64 vs
and shared a standard enzymatic 3.50, p>0.05)
similar lifestyle methods and HDL
and dietary -4.6% (72.7
habits. Vs 68.3,
Sampling p>0.05)
method: Not Significant
explicit but changes were
appears to be reported for:
convenient. total
Baseline cholesterol
characteristics: -7.33%
Age (mean, SD): (247.87 vs
63 (11) years 229.7,
Gender: 100% F p<0.05); and
BMI (mean, SD): LDL
23.2(3.4) -10.39%
History of (146.15 vs
diabetes: not 131.48,
reported <0.05)
Total CHD risk No other
score (mean, SD): outcomes of
3.64% (3.05) interest are
Smokers, race, reported.
level of
education, history
of HTN: not
reported
Sartorio et Italy Hospital Patients admitted between The intervention Primary outcome Baseline to
al.,*6 2001 setting April 1999 and September consisted of a 3- was total CVD post-
1999 to the 3rd Division week integrated risk, estimated using | intervention
of Metabolic Diseases energy-restricted FRS. (3-weeks)
of the Italian Institute diet (1200 + 1800 | Lab-based changes
for Auxology, Piancavallo, | kcal/day), measures, including (mean unless
Italy, with a diagnosis of moderate aerobic fasting blood otherwise
obesity were enrolled in exercise (5 days glucose, total noted):
a 1 group pre- and post- per week cholesterol, and Significant
intervention test study. training), HDL cholesterol, changes were

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.

Age range (years): 19-81
(no mean or median age
provided)

No attrition data is
provided, although it
appears that all those
enrolled completed the
study

psychological
counseling (2 or 3
sessions per
week), and daily
educational
lectures.
Sampling frame:
All patients
admitted between
April 1999 and
September 1999
to the 3rd
Division of
Metabolic
Diseases with a
diagnosis of
obesity.

were assessed after
overnight fast,
using enzymatic-
colorimetric
methods (Hitachi
Instrument, Japan).
Two blood pressures
were assessed after
the participants had
been sitting at least
5 minutes, and the
mean value was
used for analyses.

reported for:
Total CVD
risk
(FRS):1.6%
(7.8vs6.2)
SBP: 16.4
(136.8 vs
120.4,
0<0.05)
DBP: 7.7
(84.2 vs 76.5,
0<0.05)

BMI -1.7
(42.1vs 40.4,
0<0.05)

Total
cholesterol
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Sampling -38.9 (216.1
method: Not vs 177.2,
explicit but p<0.05)
appears to be HDL -7.4
convenient (all (45.6 vs 38.3,
eligible p<0.05)
participants were Fasting blood
asked to glucose
participate) -15.2(101.9
Baseline vs 87.4
characteristics: p<0.05)
Mean age, No other
smokers, race, outcomes of
level of interest are
education: not reported.
provided
Gender: 84% F
BMI (mean, SD):
42.1(6.1)
History of HTN:
15% (defined as
taking BP-
lowering meds)
History of
diabetes: 8.6%
(defined as taking
diabetes meds)
Mean total CHD
risk score: 7.8%
Siren et Finland Hospital/ Observational study Group 1 (n =55, Total CVD risk The CVD risk
al.,51 2016 local health Gender: 100% M 34.6%) had score: Modified score
care centre Smokers: 55.3% visited no health North Karelia and decreased the
Weight (mean, SD): BMI care providers for | SCORE most in Group
29.5(5.3) CVD risk 2(1.3% [95%
BP: 139.4 (16.7)/91.7 monitoring Cl: -1.6,
(11.1) between baseline -0.6])
Age, race/ethnicity, history | and follow-up. compared to
of HTN: not provided Group 2 (n =59, Group 3 (-0.6
Total CVD risk score at 37.1%) had made [95% CI -1.3,
baseline: Modified North visits to their 0.3]) and
Karelia: 6.1 (1.6); SCORE primary health Group 1 (-0.1
low risk: 4.9 (2.1) care centers. [95% CI -0.5,
Participation in 5-year Group 3 (n =45, 0.4]).
follow-up rate: 159/389 28.3%) had
visited their
occupational
health care
centers.
Tuthill et Ireland Community 68 participants were Intervention Cardiovascular risk UKPDS
al.,%2 2007 setting. recruited. group: The scores using the Scores:
Patients Median age: 59 years number of United Kingdom Active group
receiving 85.3% (n=58) were taking participants Prospective - CHD score
care in antihypertensives, 60.3% randomized to Diabetes Study changed from
outpatient (n=41) were taking statins, | this group was not | (UKPDS) risk 18.1(10.1) at
clinicsin 2 and 91.2% (n=62) were reported but engine. They only baseline to
Dublin taking aspirin. based on the reported within- 14.6 (7.8) at 6
hospitals Baseline exercise habits results, there were | group changes from months,
were eligible ranged from none (n=29) 28 subjects at the baseline to 6 p<0.01
if their BMI to daily gym attendance 6-month data months; there were Fatal CHD
was >30 and (n=1). collection point. no between group score changed
their weight Characteristics were only The intervention comparisons. from 11.8
was stable. reported for the total group attended Secondary outcomes | (8.6) t0 9.2
The method group. Subjects were monthly evening reported: increase (6.6), p<0.01
of randomized to the group sessions in exercise (did Stroke score
recruitment intervention or control where they not report how changed from
was hot group (method not received dietary this was measured), 7.3(6.3) to
described. reported). advice from a relationship between | 6.6 (5.2),
dietician and weight loss and p<0.0.5
exercise advise exercise and Fatal Stroke
from a SF-36 scores, scores
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physiotherapist. and relationships changed from
They were given between waist 1.3(1.5) to
Polar Heart Rate circumference 1.0 (1.0), not
monitors to reductions and significant.
record heart rate UKPDS scores. In the control
during exercise group none of
and an the baseline to
individualized 6-month
exercise scores were
prescription. No statistically
data on their significant:
baseline CHD-15.6
characteristics or (11.2) to 16.1
the adherence in (12.3), Fatal
attending CHD from
sessions. 10.2 (9.5) to
There was a 10.4 (9.5),
control group but Stroke from
there was no 6.4 (5.1) to
information about 6.6 (5.4), and
it. The number of Fatal Stroke
subjects from 1.0 (1.0)
randomized to the to 1.1 (1.2).
control group was
not reported but
based on the
results, only 28
completed the 6-
month exercise
period. There was
no information of
the characteristics
of this group.
Widmer et USA Work health Cohort study Online Single group Baseline and 90-day | There was a
al.,*1 2014 program; CareHere Connect demographics for assessments 10%
cohort study Personal Health Assistant the participants Total cholesterol reduction in
(PHA) designed and who were LDL cholesterol FRS 10-year
produced by Healarium, included and HDL cholesterol risk
Inc (Dallas, TX). The completed the Triglycerides percentage
PHA is an integrated PHA (n=508; 836 | Glucose (2.9% £ 0.3%
and personalized interface assigned to PHA Systolic blood t02.5% +
that tracks, logs, educates, and 508 pressure 0.3%, p
and forms actionable tasks | completed Weight =0.003) after
for the user seeking program -> BMI 90 days using
to improve their current 60.8%) FRS were only able the online
state of health in online Age: 46.5 +11.1; to be calculated on PHA.
and smartphone-based M 126 (25%); F 152 of the 508 Baseline vs.
platforms. Reminders to 382 (75%) years patients 90-day, and
complete tasks may be White: 389 the resultant
received via email or (77%) changes
SMS text messaging. Smokers: 3 absolute
Participants were eligible (0.01%) values of
for enrolment into the Treated for HTN: CVD risk
work health program and 135 (27%) factors: Total
cohort if they met at Treated for cholesterol,
least 1 of the 5 inclusion diabetes: 25 (5%) mg/dL (n =
criteria: BMI (kg/m2) > Treated for 157): 1919 +
30; blood pressure (mm hyperlipidaemia: 38.8 vs. 188.1
Hg) > 140/90; cholesterol 39 (8%) +37.7;-13.1
level (mg/dL) > 220; blood | Participants +28.7;
glucose level (mg/dL) > logged in on £<0.0001
100; tobacco use average 1.37 LDL
+1.00 times per cholesterol,
week. mg/dL (n =
156): 120.1 +
37.8vs. 111.3
+31.9;-88%
12.2; p<
0.0001
HDL
cholesterol,
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mg/dL (n =
160): 47.8 +
12.2vs. 48.4
+13.1;0.52 +
6.6;1=0.15
Systolic blood
pressure, mm
Hg (n = 462):
121.1+11.1
vs. 1194 +
125;-18+
13.1; p<
0.004

BMI, kg/m2
(n = 429):
341+6.5vs.
33.5+6.5;
-054£35;p
< 0.001.

ALC, Glycated hemoglobin A1C; AHAD, American Heart Association Diet; ARIC, Atherosclerosis Risk In Communities;
ATP I11, Adult Treatment Panel 111; BMI, body mass index; BP, blood pressure; CHD, coronary heart disease; CHF,
cogestive heart failure; CR, Cimicifuga racemosa; CV, cardiovascular; CVD, cardiovascular disease; DASH, Dietary
Approach to Stop Hypertension; DBP, diastolic blood pressure; DHI, digital health intervention; DM, diabetes mellitus;
FBS, Fasting Blood Sugar; FRS, Framingham risk score; GP, general practitioner; HDL, high-density lipoprotein; HTN,
hypertension; IQR, interquartile ratio; ITT, intention to treat; LDL, low-density lipoprotein; LGID, low glycemic index diet;
MI, myocardial infarction; PA, physical activity; PVD, peripheral vascular disease; RCE, risk of cardiovascular event; RCT,
randomized controlled trial; REGICOR, Registre Gironi del Cor (Girona Heart Registry); Rx, Treatment; SBP, systolic
blood pressure; DBP, diastolic blood pressure; SD, standard deviation; SOC, standard of care; T2DM, type 2 diabetes
mellitus; TG, triglycerides; UKPDS, UK Prospective Diabetes Study; VO2max, maximum (max) rate (V) of oxygen (O,)
used during exercise
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Experimental Control Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Anand 2016 133 6.3 169 133 69 174 n-.-| 7.09% 0.00[-0.21, 0.21]
Hanlon 1995 494 2.4 263 4.68 2.52 261 >I4 7.15% 0.11[-0.07, 0.28]
Elramli 2017 17.1 156 39 21.5 16.4 37 |—-—-o 6.51% -0.27 [-0.72, 0.18]
Kemmler 2010 85 34 115 10.1 47 112 »—I—u 7.00% -0.39[-0.65, -0.13]
Bebenek 2010 6.1 21 36 78 38 30 .—-—c 6.37% -0.56 [-1.06, -0.07]
Lukaczer 2006 6 424 27 9 286 26 — 6.15% -0.81[-1.37,-0.25]
Curtis 2012 9.44 0.57 47 11.33 0.73 46 6.09% -2.87 [-3.44, -2.29]
Balducci 2012 15.8 10.4 288 17.8 12 275 ;.q 7.16% -0.18 [-0.34, -0.01]
Tuthill 2007 146 7.8 28 16.1 123 28 |—-|—o 6.27% -0.14 [-0.67, 0.38]
Marquez-Celedonio 2009 424 2.86 38 5.93 5 43 o—n—a 6.54% -0.40 [-0.85, 0.04]
Riddell 2016 7.9 7 120 7 6 120 »-.-4 7.02% 0.14 [-0.12, 0.39]
Lakerveld 2013 4 3 249 3.7 46 253 >.< 7.15% 0.08 [-0.10, 0.25]
Khanji 2019 16.1 8.9 194 16.6 9.5 183 o—i—a 7.11% -0.05[-0.26, 0.15]
Brotons 2021 7.02 3.72 192 7.25 4.42 184 I-I-¢ 7.11% -0.06 [-0.26, 0.15]
Fontana 2007 (Diet vs. Control) 51 22 18 84 5.2 10 |—-—« 5.27% -0.91[-1.71,-0.10]
Total (95% CI) 1823 1782 ’ 100.00% -0.39[-0.74, -0.03]
Heterogeneity: T2=0.45, x2=123.08, df=14 (P=0) =96 {
Test for overall effect: Z=-2.14 (P=0.032)
T T
-1 0

Figure 2:
Forest plot of the comparative meta-analysis including studies that employed RCT design
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After Intervention Before Intervention

Page 66

Standard Mean Difference

Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Al Mheid 2016 48 219 611 55 235 711 HH 8.74% -0.31[-0.42, -0.20]
Price 2000 8.5 2.92 138 7.7 277 138 l—l—« 8.07% 0.28[0.04, 0.52]
Rodenas 2005 35 288 14 3.64 3.05 14 |—-—4 4.34% -0.05[-0.79, 0.70]
Sartorio 2001 6.2 6.8 268 7.8 6.6 268 »—l—u 8.47% -0.24[-0.41, -0.07]
Chan 2012 7.29 5.24 151 8.66 7.43 151 D—.—i 8.14% -0.21[-0.44, 0.01]
Bernocchi 2011 8 6 27 10 6 27 »—.—.—c 5.74% -0.33[-0.87, 0.21]
Baldwin 2015 26.8 3.2 38 30.1 45 38 — i 6.27% -0.84 [-1.31, -0.37]
Siren 2016 4 1.9 59 51 22 59 — 7.09% -0.53[-0.90, -0.16]
Richardson 2008 12.34 8.71 290 13.4 9.18 290 = 3 8.51% -0.12[-0.28, 0.04]
Widmer 2014 25 03 152 29 0.3 152 —a— 7.99% -1.33[-1.58, -1.08]
Kim 2011 995 5.17 21 14.74 837 22 —_— 5.17% -0.67 [-1.29, -0.06]
Lazarevic 2008 429 25 30 6.58 4.47 30 —_—— 5.88% -0.62[-1.14,-0.11]
Kemmler 2016 6.5 3.17 56 8.06 4.36 39 —— 6.72% -0.42[-0.83, -0.00]
Ahn 2020 (Normal BP) 7.47 229 18 7.98 2.82 18 U S— 4.89% -0.19 [-0.85, 0.46]
Ahn 2020 (High BP) 16.17 54 12 17.63 6.39 12 —_— 3.98% -0.24 [-1.04, 0.56]
Total (95% CI) 1885 1969 - 100.00% -0.39 [-0.60, -0.17]
Heterogeneity: T2=0.13, x*=105.18, df=14 (P=0) I>=88

Test for overall effect: Z=-3.54 (P=0) :

I N
2 -15 -1 -05 0 05

Figure 3:
Forest plot of the meta-analysis of quasi-experimental design studies

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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Experimental Control Standard Mean Difference

Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Tuthill 2007 146 7.8 28 16.1 123 28 18.75% -0.14 [-0.67, 0.38]
Marquez-Celedonio 2009 424 2.86 38 593 5 43 e 24.51% -0.40[-0.85, 0.04]
Anand 2016 13.3 6.3 169 133 69 174 - 56.74% 0.00 [-0.21, 0.21]
Total (95% CI) 235 245 ———— 100.00% -0.13[-0.38, 0.13]
Heterogeneity: T2=0.02, x?=2.69, df=2 (P=0.261) 1°=32 i
Test for overall effect: Z=-0.97 (P=0.331)

[ I 1

-1 -0.5 0 0.5

Figure 4:

Favours [Experimental] Favours [Control]

Forest plot of the comparative meta-analysis including RCT studies that employed a
combination of diet and physical activity in their intervention
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After Intervention Before Intervention Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Kim 2011 9.95 5.17 21 14.74 8.37 22 -—-—- 29.88% -0.67 [-1.29, -0.06]
Chan 2012 7.29 5.24 151 8.66 7.43 151 -—H 70.12% -0.21[-0.44, 0.01]
Total (95% CI) 172 173 100.00% -0.35[-0.76, 0.06]

Heterogeneity: T2=0.05, x>=1.89, df=1 (P=0.169) 12=47
Test for overall effect: Z=-1.66 (P=0.096)

Favours [After Intervention] Favours [Before Intervention]

Figure 5:
Forest plot of the meta-analysis including quasi-experimental studies that employed a

combination of diet and physical activity in their intervention
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Experimental Control Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% ClI
Curtis 2012 9.44 0.57 47 11.33 0.73 46 — 33.94% -2.87 [-3.44, -2.29]
Fontana 2007 (Diet) 51 22 18 84 52 10 .—~ 31.97% -0.91[-1.71, -0.10]
Lukaczer 2006 6 424 27 9 286 26 —— 34.08% -0.81[-1.37,-0.25]
Total (95% CI) 92 82 ———— 100.00% -1.54[-2.87,-0.21]
Heterogeneity: 12=1.26, x2=28.75, df=2 (P=0) 1°=92 i
Test for overall effect: Z=-2.28 (P=0.023) i
[ I I I 1
-4 -3 2 -1 0

Figure 6:

Favours [Experimental] Favours [Control]

Forest plot of the comparative meta-analysis including RCT studies that employed dietary

interventions

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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After Intervention Before Intervention Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Price 2000 8.5 2.92 138 7.7 2.77 138 91.46% 0.80[0.13,1.47]
Rodenas 2005 35 288 14 3.64 3.05 14 8.54% -0.14 [-2.34, 2.06]
Total (95% CI) 152 152 100.00% 0.72[0.08, 1.36]

Heterogeneity: T2=0, x?=0.64, df=1 (P=0.423) 1°=0
Test for overall effect: Z=2.2 (P=0.028)

Figure 7:

Favours [After Intervention] Favours [Before Intervention]

Forest plot of the meta-analysis including quasi-experimental studies that employed dietary

interventions
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Experimental Control Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Fontana 2007 (Exercise vs control) 6.6 2 18 84 5.2 10 . 4.06% -0.50[-1.29, 0.28]
Kemmler 2010 85 34 115 10.1 4.7 112 m 27.16% -0.39[-0.65, -0.13]
Bebenek 2010 6.1 21 36 78 38 30 —_— 9.63% -0.56 [-1.06, -0.07]
Balducci 2012 158 104 288 17.8 12 275 - 47.87% -0.18[-0.34,-0.01]
Elramli 2017 17.1 156 39 215 164 37 -—-—.—‘ 11.28% -0.27 [-0.72, 0.18]
Total (95% CI) 496 464 —— 100.00% -0.30 [-0.46, -0.13]

Heterogeneity: t2=0.01, x*=3.66, df=4 (P=0.454) 1*=20
Test for overall effect: Z=-3.6 (P=0)

T T T i 1
1.5 1 0.5 0 05

Favours [Experimental] Favours [Control]

Figure 8:

Forest plot of the comparative meta-analysis including RCT studies that employed physical

activity interventions
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After Intervention Before Intervention

Page 72

Standard Mean Difference

Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Kemmler 2016 6.5 3.17 56 8.06 4.36 39 —— 43.52% -0.42 [-0.83, -0.00]
Ahn 2020 (Normal BP) 7.47 229 18 7.98 2.82 18 —_— 17.32% -0.19 [-0.85, 0.46]
Ahn 2020 (High BP) 16.17 54 12 17.63 6.39 12 —_— 11.52% -0.24 [-1.04, 0.56]
Lazarevic 2008 429 25 30 6.58 4.47 30 —— 27.65% -0.62[-1.14, -0.11]
Total (95% CI) 116 99 — 100.00% -0.42 [-0.69, -0.14]
Heterogeneity: T2=0, x?=1.25, df=3 (P=0.741) I’=0

Test for overall effect: Z=-2.99 (P=0.003)

I T T 1

Figure 9:

-0.5 0 0.5 1

Favours [After Intervention] Favours [Before Intervention]

Forest plot of the meta-analysis including quasi-experimental studies that employed physical

activity interventions
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After Intervention Before Intervention

Page 73

Standard Mean Difference

Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Sartorio 2001 6.2 6.8 268 7.8 6.6 268 —— 56.95% -0.24 [-0.41, -0.07]
Baldwin 2015 26.8 3.2 38 30.1 4.5 38 —_— 43.05% -0.84[-1.31,-0.37]
Total (95% CI) 306 306 100.00% -0.50[-1.08, 0.08]

Heterogeneity: T2=0.15, x?=5.53, df=1 (P=0.019) 1°=82
Test for overall effect: Z=-1.67 (P=0.094)

M T I i
15 1 0.5 0

Favours [After Intervention] Favours [Before Intervention]

Figure 10:

Forest plot of the meta-analysis including quasi-experimental studies that employed diet,

physical activity, and psychological counseling interventions
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Experimental Control Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Hanlon 1995 494 2.4 263 4.68 2.52 261 —-—.— 55.83% 0.11[-0.07, 0.28]
Khanji 2019 16.1 8.9 194 16.6 9.5 183 »——.—- 44.17% -0.05[-0.26, 0.15]
Total (95% CI) 457 444 - 100.00% 0.03[-0.12, 0.19]
Heterogeneity: T2=0, x’=1.4, df=1 (P=0.237) I°=28 H
Test for overall effect: Z=0.44 (P=0.66) §

[ T T T | T ]
-0.3 0.1 0 0.1 0.2 03

Favours [Experimental] Favours [Control]

Figure 11:
Forest plot of the comparative meta-analysis including RCT studies that employed health

risk assessment and lifestyle counseling interventions

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Kariuki et al.

Page 75

After Intervention Before Intervention Standard Mean Difference
Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Widmer 2014 25 0.3 152 29 0.3 152 20.73% -1.33[-1.58, -1.08]
Richardson 2008 12.34 8.71 290 13.4 9.18 290 21.57% -0.12[-0.28, 0.04]
Siren 2016 4 19 59 51 22 59 H 19.18% -0.53[-0.90, -0.16]
Al Mheid 2016 4.8 2.19 611 55 235 711 - 21.94% -0.31[-0.42, -0.20]
Bernocchi 2011 8 6 27 10 6 27 —_— 16.57% -0.33[-0.87, 0.21]
Total (95% CI) 1139 1239 100.00% -0.53[-0.96, -0.09]

Heterogeneity: T2=0.22, x*=68.5, df=4 (P=0) I?=95
Test for overall effect: Z=-2.38 (P=0.017)

Figure 12:

Favours [After Intervention] Favours [Before Intervention]

Forest plot of the meta-analysis including quasi-experimental studies that employed health
risk assessment and lifestyle counseling interventions
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Experimental

Control

Page 76

Mean Difference

Study Mean SD Total Mean SD Total Weight, 1V, Random, 95% CI
Lukaczer 2006 6 4.24 27 9 286 26 B —— 11.10% -3.00[-4.94, -1.06]
Bebenek 2010 6.1 21 36 7.8 3.8 30 . ] 14.89% -1.70[-3.22,-0.18]
Kemmler 2010 85 34 115 10.1 4.7 112 —— 20.62% -1.60 [-2.67, -0.53]
Khanji 2019 16.1 89 194 16.6 9.5 183 e 11.72% -0.50 [-2.36, 1.36]
Brotons 2021 7.02 3.72 192 7.25 4.42 184 — 24.27% -0.23[-1.06, 0.60]
Marquez-Celedonio 2009 424 2.86 38 5.93 5 43 -—-—~ 12.67% -1.69 [-3.44, 0.06]
Fontana 2007(Diet vs. Control) 51 22 18 84 52 10 _— 4.73% -3.30[-6.68, 0.08]
Total (95% CI) 620 588 —— 100.00% -1.40 [-2.19, -0.61]
Heterogeneity: t2=0.5, x>=11.81, df=6 (P=0.066) 1?=47
Test for overall effect: Z=-3.46 (P=0.001)

[ T T T T 1

8 6 -4 2 0 2

Figure 13:

Favours [Experimental] Favours [Control]

Forest plot of the comparative meta-analysis including all studies that used the Framingham

algorithm and RCT design
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After intervention Before intervention

Page 77

Mean Difference

Study Mean SD Total Mean SD Total Weight, IV, Random, 95% CI
Al Mheid 2016 4.8 219 611 55 235 711 [ ] 18.04% -0.70 [-0.94, -0.46]
Rodenas 2005 3.5 2.88 14 3.64 3.05 14 .—.—< 4.64% -0.14 [-2.34, 2.06]
Sartorio 2001 6.2 6.8 268 7.8 6.6 268 -—-—« 10.34% -1.60[-2.73,-0.47]
Price 2000 8.5 292 138 7.7 2.77 138 i 14.58% 0.80[0.13, 1.47]
Bernocchi 2011 8 6 27 10 6 27 —_— 2.51% -2.00[-5.20, 1.20]
Richardson 2008 12.34 8.71 290 13.4 9.18 290 —— 8.02% -1.06[-2.52, 0.40]
Kemmler 2016 6.5 3.17 56 8.06 4.36 39 -—-—, 7.17% -1.56[-3.16, 0.04]
Ahn 2020 7.47 229 18 7.98 2.82 18 v—-—'—c 6.75% -0.51[-2.19, 1.17]
Ahn 2020 b 16.17 5.4 12 17.63 6.39 12 1.24% -1.46[-6.19, 3.27]
Chan 2012 7.29 5.24 151 8.66 7.43 151 —a 8.06% -1.37[-2.82, 0.08]
Widmer 2014 25 0.3 152 29 03 152 I 18.66% -0.40 [-0.47, -0.33]
Total (95% CI) 1737 1820 - 100.00% -0.67 [-1.21,-0.12]

Heterogeneity: T2=0.41, x*=27.73, df=10 (P=0.002) 1>=86
Test for overall effect: Z=-2.39 (P=0.017)

Figure 14:

Forest plot of the meta-analysis including all studies that used the Framingham algorithm

and quasi-experimental design

Favours [After intervention] Favours [Before intervention]
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Table 1:

Critical appraisal of quasi-experimental studies

Citation Ql | Q2| Q3| Q4 [ Q5] Q6| Q7 | Q8 | Q9
Ahn and Kim,*8 2020 Y Y Y | NNA| Y Y Y Y Y
al Mheid et al.,3° 2016 Y Y Y | NNA| Y Y Y Y Y
Baldwin,%? 2015 Y Y Y | NA| Y Y Y Y Y
Bernocchi et al.,*® 2011 Y Y Y | NA| Y Y Y Y Y
Chan et al.,*” 2012 Y Y Y | NA| Y Y Y Y Y
Kemmler et al.,%4 2016 Y Y Y |NA| Y Y Y Y Y
Kim et al.,*2 2011 Y Y Y N/A Y Y Y Y Y
Lazarevic et al.,*3 2008 Y Y Y | NA] Y Y Y Y Y
Price et al.,%° 2000 Y Y Y NA | Y Y Y Y Y
Richardson et al.,5°2008 | Y Y Y NA | Y Y Y Y Y
Rédenas et al.,*> 2005 Y Y Y NA | Y Y Y Y Y
Sartorio et al.,6 2001 Y Y Y | NA| Y Y Y Y Y
Widmer et al.,*! 2014 Y Y Y NA | Y Y Y Y Y
Siren et al.,5! 2016 Y Y Y | NAL Y Y Y Y Y
Total % 100 | 100 | 100 | N/A | 100 | 100 | 100 | 100 | 100

Y, yes; N, no; U, unclear; N/A, not applicable.

JBI critical appraisal checklist for quasi-experimental studies

Q1 Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e., there is no confusion about which variable comes first)?

Q6 Was follow-up complete and if not, were differences between groups in terms of their follow-up adequately described and analyzed?
Q2 Were the participants included in any comparisons similar?

Q7 Were the outcomes of participants included in any comparisons measured in the same way?

Q3 Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest?
Q8 Were outcomes measured in a reliable way?

Q4 Was there a control group?

Q9 Was appropriate statistical analysis used?

Q5 Were there multiple measurements of the outcome both pre and post the intervention/exposure?

JBI Evid Synth. Author manuscript; available in PMC 2024 April 01.
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