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Abstract

Background: Cardiovascular disease accounts for substantial mortality and healthcare costs worldwide. Numerous
interventions exist for primary prevention but lack head-to-head comparisons on long-term impacts.

Objective: To determine the comparative effectiveness of interventions for primary cardiovascular disease
prevention through network meta-analysis of randomised trials.

Data sources: MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, conference abstracts and trial
registries from inception to March 2021.

Review methods: Randomised controlled trials of pharmacologic therapies, nutritional supplements, lifestyle
changes, behavioural approaches and health policies with at least 6 months’ follow-up were included. Pairwise and
network meta-analyses were conducted for all-cause mortality, cardiovascular disease events, coronary heart disease
and cardiovascular disease mortality.

Results: Data from 139 randomised trials, including 1,053,772 participants, proved suitable for quantitative
synthesis. Blood pressure-lowering medications (risk ratio 0.82, 95% confidence interval 0.71 to 0.94), tight blood
pressure control (risk ratio 0.66, 95% confidence interval 0.46 to 0.96), statins (risk ratio 0.81, 95% confidence
interval 0.71 to 0.91) and multifactorial lifestyle interventions (risk ratio 0.75, 95% confidence interval 0.61 to 0.92)
reduced composite cardiovascular events and mortality.

Limitations: Residual confounding may exist. Few direct head-to-head comparisons limited differentiation between
some specific modalities.

Conclusions: We found evidence that blood pressure treatments, intense blood pressure targets, statins when
appropriate and multifactorial lifestyle changes are the most effective strategies for primary prevention of
cardiovascular disease, with unclear effects from other interventions. These findings can inform clinical guidelines
and health policies prioritising interventions.

Funding: This research article presents independent research funded by the National Institute for Health and Care
Research (NIHR) Health Technology Assessment programme as award number 17/148/05.

A plain language summary of this research article is available on the NIHR Journals Library Website https:/doi.
org/10.3310/RLDH7432.
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Introduction

Cardiovascular diseases (CVDs), including coronary artery
disease, stroke and heart failure, are the leading cause of
mortality worldwide, resulting in over 17 million deaths
peryear.! CVD risk is influenced by non-modifiable factors
such as genetics and age, as well as modifiable lifestyle
behaviours and health factors.? Up to 80% of premature
CVD [i.e. occurrence of cardiovascular events (CVEs) at
an age younger, often defined as below 65 years for men
and below 55 years for women] is potentially preventable
through risk factor control, including blood pressure (BP)/
cholesterol reduction, smoking cessation and lifestyle
changes.®* Consequently, primary prevention represents
a major opportunity to substantially reduce CVD burden
through evidence-based strategies.®

While numerous pairwise meta-analyses have evaluated
pharmacological agents, nutritional supplements,
behavioural interventions and health policies for CVD
prevention, no overarching synthesis compares their
relative impact.6-® This hinders consensus on the most
clinically and cost-effective approaches to prioritise at
both individual and population levels. Network meta-
analysis enables integrated analysis leveraging direct and
indirect evidence to delineate optimal regimens.’

Therefore, this systematic review and network meta-
analysis aim to address this knowledge gap by determining
the comparative effectiveness of interventions for
primary prevention of CVD based on randomised trial
data. Quantitative synthesis enhances precision around
treatment rankings and components most strongly
associated with improved outcomes. Subgroup and
metaregression analyses elucidate efficacy modifiers.
Findings can help inform guidelines and health system
priorities regarding CVD prevention.

This publication on determining optimal primary
prevention interventions for major CVD events and all-
cause mortality (ACM) - findings from systematic review
and hierarchical network meta-analysis of randomised
controlled trials (RCTs) - is part of a series of publications
on ‘Determining optimal strategies for primary prevention
of cardiovascular disease: systematic review, network
meta-analysis and cost-effectiveness review (NIHR/HTA:
17/148/05).

Other publications in these series include:

1. Interventions for primary prevention of cardiovascu-
lar disease: umbrella review of systematic reviews.
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2. Increasing comprehensiveness and reducing work-
load in a systematic review of complex interventions
using automated machine learning.

3. The potential impact of policies and structural
interventions in reducing cardiovascular disease and
mortality: a systematic review of simulation-based
studies.

4. How conclusive is the evidence for interventions
primary prevention of cardiovascular disease: a trial
sequential analysis?

5.  Mind the gap! A multilevel analysis of factors as-
sociated with variation in published CVD primary
prevention interventions effect estimates within and
between countries.

6. Determining optimal strategies for primary preven-
tion of cardiovascular disease: systematic review of
cost-effectiveness analyses in the United Kingdom.

The findings from all the workstreams will be summarised
in a synopsis paper to be published alongside these series.

Methods

This systematic review was registered and published
in the International Prospective Register of Systematic
Reviews (PROSPERQO) under the following number:
CRD42019123940 and published protocol.® We adhered
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocols (PRISMA-P) checklist,**
and the PRISMA extension statement for reporting of
systematic reviews incorporating network meta-analyses
of healthcare interventions.!?

Eligibility criteria
We evaluated each identified study against the following
selection criteria:

Study population: adult populations (= 18 years of age)
included in population-based studies, which may or
may not have been targeted at moderate/high CVD risk
groups (such as hypertension, obesity, hyperlipidaemia,
type 2 diabetes or a combination of these). As the review
focused on the primary prevention of CVD, we excluded
trials that included those who had experienced a previous
myocardial infarction (MI), stroke, revascularisation
procedure (coronary artery bypass graft or percutaneous
transluminal coronary angioplasty), and those with angina
or angiographically defined coronary heart disease (CHD).
Studies with mixed populations, that is, both population
with and without CVD, were included if data for the
relevant primary prevention could be extracted.
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Intervention: any form of intervention aimed at the primary
prevention of CVD, including but not limited to drugs
(lipid-lowering medications, BP-lowering medications,
antiplatelet agents), diet (nutritional supplements,
dietary interventions), physical activity or public health
(health promotion programmes, structural and policy
interventions) (see Appendix 1).

Comparators: other forms of intervention (such as a
minimal intervention, active intervention, concomitant
intervention), placebo, usual care or no intervention
control group, or wait list control.

Outcome measures: the primary outcome was ACM.
Secondary outcomes included but not limited to CVD-
related mortality (defined as fatal MI, sudden cardiac
death, fatal stroke and fatal heart failure), major CVEs
(defined as fatal and non-fatal MI, sudden cardiac death,
revascularisation, fatal and non-fatal stroke, and fatal and
non-fatal heart failure), CHD (fatal and non-fatal Ml and
sudden cardiac death, excluding silent MI), incremental
costs per quality-adjusted life-years gained reported
alongside a randomised trial.

Study design: RCTs of at least 6 months’ duration of
follow-up. Units of randomisation could have been either
individuals or clusters (such as family, workplace).

Information sources and search strategy

Due to thelikelihood of a high volume of relevant trials to be
included, we followed standard guidelines for integrating
existing systematic reviews into new reviews.'** Where
existing systematic reviews with acceptable search and
study selection methods (especially Cochrane reviews)
were available for any of the intervention categories,
these were used as a starting point to identify relevant
studies. Initial searches for relevant systematic reviews
were not restricted by date. Searches were not restricted
by language. A comprehensive literature search for
existing systematic reviews was developed iteratively and
undertaken in March 2019 (with updates in October 2019
and March 2021) in major medical and health-related
electronic bibliographic databases, including MEDLINE
(Ovid), EMBASE (Ovid), Cochrane Database of Systematic
Reviews (Wiley) and Database of Abstracts of Reviews of
Effects [Centre for Reviews and Dissemination (CRD)].
Systematic reviews that potentially included primary
studies meeting our inclusion criteria were selected.
Records for the included (and, if available, excluded)
studies in all selected systematic reviews were identified
and imported into EndNote [Clarivate Analytics (formerly
Thomson Reuters), Philadelphia, PA, USA] using Citation
Finder (formerly known as HubMed),*>*¢ systematically
de-duplicated and screened.
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The most recent systematic review for any intervention or
intervention category was assessed using A MeaSurement
Tool to Assess systematic Reviews 2 (AMSTAR-2)" items
4, 5 and 7 to help determine whether or not the search
and study identification methods were acceptable for
the purpose of identifying studies for this network meta-
analysis. If not, the next most recent review where available
was assessed using the same criteria. An analysis of the
search dates of the chosen reviews informed the date limit
used for the search for more recent trials (i.e. those that
were not yet included in a published review). The aim of
this was to ensure all time periods were covered.

The search for recent trials was developed iteratively and
was informed by records of a broad cross-section of known
studies. Searching based on the concepts of prevention
and CVD outcomes, or on intervention terms and CVD
outcomes, was considered and tested. Scoping searches
had retrieved very high numbers of trials in Cochrane
Central Register of Controlled Trials (CENTRAL) (Wiley)
using either approach. Our initial trial search was run in
June 2019 in CENTRAL (via Wiley). In order to capture
studies with more obscure records and those that may
have been excluded by previous systematic reviews, we
also ran a more sensitive search in June 2019 with no date
limit and used machine learning to identify a proportion
of these records for screening (see Selection process). We
updated this search in June 2020 and March 2021. A full
record of searches is provided in Appendix 2. Finally, the
reference lists of included studies were examined for
additional relevant studies.

Selection process

Intheinitial phase of ourresearch,wefocusedonidentifying
existing, relevant systematic reviews and conducting a
less sensitive search specific to the year 2019, employing
a date limit to manage the volume and relevance of the
findings. For this phase, the selection process involved
two independent reviewers systematically screening the
search results. Each reviewer independently assessed
the titles and abstracts against pre-defined inclusion and
exclusion criteria. Discrepancies between reviewers were
resolved through discussion, and if consensus could not
be reached, a third, senior reviewer was consulted to
make the final decision. This standard protocol ensured a
rigorous and unbiased selection of studies for inclusion in
our review.

Following this initial phase, to further reduce the workload
of screening search results from the highly sensitive
search with no date limit, we developed a bespoke
classifier/algorithm.*® This tool was designed to identify
potentially relevant studies by leveraging machine learning
techniques. We trained the algorithm using a data set
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composed of studies that were previously included and
excluded, as identified through our other searches. This
training process enabled the machine to make predictions
on whether to include or exclude other titles and abstracts
that it had not previously encountered. To validate the
algorithm’s accuracy, we manually screened the titles and
abstracts of a small proportion, specifically 10%, of these
results. This dual approach, combining traditional review
methods with advanced machine learning, allowed for an
efficient and effective screening process.

Data collection process

Data were independently extracted using a pre-specified
piloted proforma by two reviewers, with discrepancies
resolved by a third reviewer. We used a data collection
form for study characteristics and outcome data. One
author extracted study characteristics from the included
studies, and a second author checked study characteristics
for accuracy. Any inconsistencies were resolved
through discussion.

We extracted the following characteristics:

Study citation: years of study, registration number to trial
registries, year of publication, location, setting, number of
centres, sample size, diagnostic criteria, funding/sponsor.

Methods: including study design (type of RCT), number of
arms, risk of bias (see below).

Participants: number, mean age, age range, gender, severity
of condition, diagnostic criteria, baseline measures of
physiological functioning [e.g. cardiovascular function, BP,
body mass index, blood glucose, glycated haemoglobin
(HbA1C), smoking history], inclusion and exclusion criteria.
Interventions: intervention, comparison, concomitant
medications and excluded medications.

Outcomes: primary and secondary outcomes specified and
collected; and time points reported, including information
on whether an intention-to-treat approach had been used
and how it was defined.

Data items and measurement of
treatment effect

Clinical effectiveness

We reported dichotomous outcomes as risk ratios (RRs).
If possible, we used the intention-to-treat population for
all analyses. We included cluster-randomised trials in the
meta-analysis along with individually randomised trials (unit
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of analysis issues). Cluster-randomised trials were labelled
with a (C). For cluster-randomised trials to be included in
the network meta-analyses, we adjusted for design effect
using an ‘approximation method'?? if the trial did not use
a cluster-adjusting analytical strategy. The ‘approximation
method’ entailed calculation of an ‘effective sample size’
for the comparison groups by dividing the original sample
size by the ‘design effect’, which is 1 + (M - 1) ICC, where
M is the average cluster size and ICC is the intracluster
correlation coefficient. For dichotomous data, we divided
both the number of participants and the number of those
who experienced the event by the same design effect,
while for continuous data, only the sample size was reduced
(means and standard deviations were left unchanged).

Risk of bias in individual studies

We used the Cochrane Collaboration’s tool for assessing
risk of bias 2 for quality assessment of the included trials
at trial level.? The trials were graded (unclear, high or low
risk of bias) based on bias arising from the randomisation
process, deviations from intended intervention, missing
outcome data, measurement of the outcome and selection
of the reported result.

Statistical analysis

We conducted network meta-analyses’?' to compare
the effectiveness of the different types of interventions
for primary prevention of CVD. Given the substantial
number of interventions and the limited evidence base
available to construct the network of evidence (in terms
of both the number of trials and the number of direct
comparisons between active interventions), we used a
two-level hierarchical network meta-analysis to borrow
strength within the classes of intervention, strengthening
inferences and potentially reducing the uncertainty
around individual intervention effects. This consequently
increased our ability to rank these and to inform decision-
making frameworks.?? The two-level hierarchical network
meta-analysis (level 1: intervention type; and level 2:
intervention class) incorporated exchangeability between
interventions of the same class to predict an effect
estimate for each of the interventions individually.?

We calculated the probability of a given intervention
having the largest beneficial effects as the proportion of
simulations in which that intervention was ranked as the
‘best’ according to the relative prevention effect estimate.
In addition, we calculated alternative rankings (second-
and third-best, etc.) because in some policy and practice
areas, the best intervention might be unavailable, too
costly or contraindicated. Probability values (p-values)
were summarised and reported as surface under the
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cumulative ranking (SUCRA) and graphically ranked using
rankograms. SUCRA =1 if an intervention always ranks
first, and SUCRA = O if it always ranks last.

For each intervention, we calculated a p-score, which
represents the probability that the intervention is the
most effective based on a Bayesian interpretation of the
estimated treatment effects and their uncertainty.?® The
p-score ranges from O to 1, with higher values indicating a
greater likelihood of being the most effective intervention.
In our primary analysis, we estimated the pairwise
relative effects of individual interventions (e.g. specific
BP-lowering drugs or lifestyle programmes) on each
outcome. To provide a more succinct comparison of broad
approaches to CVD prevention, we also conducted class
effect analyses, in which interventions were grouped into
categories based on their primary mechanism of action
(e.g. BP lowering, lipid lowering, health promotion).*? The
class effect analysis provides an estimate of the average
effect of all interventions within a given category, which
may be more relevant for informing high-level guidelines
and policies.

Investigation of heterogeneity and

inconsistency

We anticipated several sources of heterogeneity relating
to the content of the intervention and study design. We
tested effect modification of intervention effectiveness
using subgroup analyses and metaregression analyses. For
example, where there were sufficient data, we stratified
our analyses (subgroup) by population risk groups (healthy
vs. high-risk), trial period (older vs. recent), sex (male
vs. female) and age (young adult vs. elderly population);
by intervention components; and by characteristics of
outcome measures. Metaregression analyses were used
to explore components of interventions, participant
characteristics and outcome measure characteristics
that can predict prevention effect estimates within and
across different types of interventions. The network
metaregression was performed by allowing for a common
treatment-covariate interaction for each intervention in
the network meta-analysis.?*

Results

Study selection and characteristics

Our literature search initially yielded 133,260 citations.
To streamline the screening process, we developed a
specialised classifier/algorithm to identify potentially
relevant studies. We labelled 16,611 articles, of which
676 (4.0%) were deemed ‘relevant’ and 15,935 (96%)
‘irrelevant’. The most effective model achieved a recall of
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96.4%, precision of 99.1%. Subsequently, this classifier
was used to screen all remaining, unreviewed citations
from our search. It identified 1323 citations as potentially
relevant. After examining the titles and abstracts of these
citations, 200 articles were chosen for full-text review.
Ultimately, 193 (139 unique articles) met our inclusion
criteria and were included in the review (see Appendix 3).

The studies were published between 1969 and 2019 (see
Appendix 4). The majority utilised a parallel RCT design
and were published in academic journals. Studies were
predominantly conducted in North America and Europe,
though a substantial number took place in Asia. The
sample size of included RCTs ranged from 90 to 49,781
participants, with a median of 1828. Mean baseline age
spanned the continuum of adulthood, with most trials
focusing on middle-aged and older populations. Gender
distribution was roughly balanced overall (median 48%
female).

Baseline cardiovascular risk profiles, where reported,
demonstrated inclusion of both lower-risk general
populations and those at heightened risk. The median
hypertension prevalence was 50%, type 2 diabetes
prevalence 23.5% and smoking prevalence 15%. A variety
of interventions were employed, including pharmacological
approaches (e.g. BP lowering, lipid lowering, antiplatelet
medications), non-pharmacological strategies (e.g. dietary
changes, nutritional supplements, physical activity,
health education) and mixed intervention modalities. The
duration of interventions ranged from 1 month to 30 years
(median 4 years).

Risk-of-bias assessment

The included studies demonstrated generally low risk of
bias (see Appendix 5), with the majority receiving favourable
ratings across all assessed domains. Randomisation
processes were well reported, with 73% of the studies
having clear methods and only 9 studies showing evidence
of improper randomisation. Intended interventions were
properly delivered and adhered to in about 65% of the
studies, though 38 studies did reveal some concerns
about protocol deviations or lack of blinding that could
bias results. Regarding completeness of outcome data,
83% of the studies had low attrition or appropriate
imputation methods for missing data. Just 12% of the
studies had clearly inadequate handling of incomplete
data that may threaten validity. Outcome measurement
methods were felt to be valid and reliable in 87% of the
studies, with only 7% of the studies showing deficiencies
in this domain. Lastly, selective reporting was avoided in
most studies based on protocol alignment and publication
of expected outcomes.
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Prevention effect estimates for all-cause

mortality

The network evaluating ACM consists of 102 studies
involving 47 different interventions tested among 793,183
patients (Figure 1). There are a large number of possible
pairwise comparisons (n = 1081) between interventions,
but only 69 comparisons are directly informed by studies
in the data set. The included studies predominantly
feature two intervention arms (n =95), though seven
studies evaluated three or more groups. In total, there
were 63,920 ACM events observed across all studies.

There was substantial heterogeneity detected across
trials (I? = 88.4%) (Figure 2). In comparison to control,
use of antihypertensive medication regimens (RR 0.76,
95% Cl 0.64 to 0.90; p = 0.002) and multiple risk factor
interventions (MRFIs) (RR0.80, 95% CIl 0.69 to 0.94;
p = 0.006) were associated with statistically significant
reductions in ACM. The probability of these interventions
having the most beneficial impact on survival was 80.4%
for antihypertensive regimens and 72.2% for MRFI.
Intensive BP lowering to tighter targets also demonstrated
an association with lower ACM risk versus control
(RR 0.66,95% Cl1 0.46 to 0.96; p = 0.03). The probability of
tight BP control being the most effective intervention was
87.0%. In contrast, no statistically significant differences
were noted for other interventions compared to control,
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CCBs + diuretics
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Clofibrate

Dietary + pravastatin

Diuretics
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Health education
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MedDiet with extra virgin olive oil (EVOO)
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including use of aspirin, statins, vitamins, nutritional
supplements, dietary changes, diabetes medications
and lifestyle measures. Point estimates for these ranged
from 0.88 to 1.27 in relation to control. There were no
significant differences for pairwise comparisons between
the types of interventions.

In the class effect analysis from a network meta-
analysis of interventions for ACM in primary prevention
of CVD, the most notable finding was for BP-lowering
interventions (Table 1). These interventions were
associated with a significant reduction in the risk of
ACM, with an 18% decrease (RR 0.82, 95% CIl 0.71
to 0.94; p =0.003). This suggests that among the
various classes of interventions analysed, BP-lowering
strategies were the most effective in reducing the risk of
ACM. Otherinterventions such as aspirin, blood glucose
lowering, dietary changes, health promotion, lipid
lowering, multicomponent interventions and nutritional
supplements did not show a statistically significant
impact on ACM. Their respective RRs and confidence
intervals (Cls) indicate that these interventions did not
significantly differ from the control in terms of their
effect on ACM in the context of primary prevention of
CVD. The health promotion interventions approached
statistical significance (RR 0.87, 95% CIl 0.75 to 1.01;
p = 0.060), suggesting a potential trend towards

Beta-blockers
Aspirin N . .
Antihypertensive regimens

ACEls

A2RBs

ACE | +diuretics
ACE | + CCBs
ACEI

Weight loss

Vitamin E

Vitamin D + omega 3

Vitamin D + calcium

Vitamin A

Tight BP control
Statin

Sitagliptin
Routine screening
Rosiglitazone

FIGURE 1 Network of eligible comparisons for the network meta-analysis for ACM.
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Direct Comparison: other vs. ‘control’
Treatment comparisons (random-effects model) RR 95% Cl p-score
Tight BP control 0 —a— 0.66 (0.46t00.96)0.87
Antihypertensive regimens 9 — 0.76 (0.64t00.90) 0.80
Reduced fat intake 1 —_— 0.72 (0.43t01.19)0.78
Liraglutide 1 —_— 0.72 (0.42t01.24) 0.76
MRFI 9 —- 0.80 (0.69t00.94) 0.74
ACE Is 1 R e 0.75 (0.39to 1.45) 0.71
A2RBs + CCBs 0 — 0.77 (0.36t0 1.62) 0.68
A2RBs + folic acid 0 — 0.80 (0.44to 1.45) 0.67
A2RBs 1 — 0.84 (0.58t01.23) 0.64
CCBs 3 — 0.88 (0.69to01.11) 0.62
Routine screening 1 0.83 (0.38t01.83) 0.61
Multivitamin 3 — T 0.88 (0.67to1.16) 0.61
ACE | + diuretics 1 —— 0.87 (0.55t0 1.38) 0.60
CCBs + diuretics 0 — 0.86 (0.50to 1.47) 0.60
ACE | + CCBs 0 —_—— 0.90 (0.53to 1.55) 0.55
Cholestyramine 1 —_—r 0.91 (0.56to0 1.50) 0.54
Beta-blockers 2 — 0.92 (0.70to0 1.21) 0.54
Health checkup 1 —_— 0.92 (0.58t0 1.45) 0.54
Rosiglitazone 1 —_—— 0.91 (0.47to0 1.76) 0.54
Intensive glucose lowering 1 —— 0.92 (0.62to01.37) 0.54
Clofibrate 1 - 0.91 (0.34to02.45) 0.53
A2RBs + diuretics 0 —=&r 0.91 (0.36t02.31) 0.53
Statin 9 8- 0.94 (0.80to0 1.10) 0.52
Diuretics 2 —E— 0.93 (0.73t01.19) 0.52
ACE | 2 — 0.96 (0.71to 1.28) 0.49
Vitamin D + Omega 3 2 —8— 0.97 (0.70to 1.34) 0.47
Dietary 2 —— 0.98 (0.70to 1.37) 0.46
MedDiet with EVOO 1 — 1.00 (0.60to 1.66) 0.44
Calcium + vitamin D 1 — 1.00 (0.64to01.57)0.44
Weight loss 1 — 1.01 (0.61t01.68) 0.43
MedDiet with nuts 1 —_— 1.02 (0.61to01.69)0.42
Sitagliptin 1 1.02 (0.62to 1.66) 0.42
Vitamin D + calcium 1 — 1.02 (0.67to 1.55) 0.41
Vitamin D 2 — 1.03 (0.71to 1.50) 0.40
Omega 3 1 —p 1.04 (0.71to1.52) 0.39
Vitamin E 1 —— 1.04 (0.72to0 1.50) 0.38
Aspirin 7 —— 1.03 (0.85t0 1.25) 0.38
Health education 2 — 1.06 (0.71to 1.58) 0.36
Vitamin A 3 — 1.08 (0.82t01.42) 0.33
Vitamin A + vitamin E 1 — 1.10 (0.73to0 1.65) 0.32
Insulin 1 —— 1.11 (0.75t0 1.62) 0.31
Intensive MRFI 2 — 1.11 (0.83t0 1.49) 0.29
Calcium 3 — 1.13 (0.84t0 1.51) 0.27
Dietary + pravastatin 0 — T+ 1.27 (0.59t02.72) 0.26
Gemfibrozil 1 D e 1.21 (0.71t02.05) 0.25
MRFI-pharm 1 —T————— 145 (0.82t02.57) 0.13
1

o
2]
-
N

FIGURE 2 Forest plots for network meta-analysis for ACM vs. control as reference group.

effectiveness, but this did not reach the conventional
threshold for statistical significance.

In the metaregression analysis of interventions for
primary prevention of CVD focusing on ACM, two key
findings emerged (Table 2). Firstly, a longer follow-up
period was significantly associated with an increased
risk of ACM, with an 8% higher risk for each 1-month
increase in the follow-up duration (RR 1.08, 95% CI
1.01 to 1.16; p = 0.029). Secondly, a trend suggested
that more recent studies might show interventions to be
slightly more effective in reducing ACM, although this did
not reach statistical significance (RR 0.87, 95% Cl 0.76
to 1.00; p = 0.052). Other factors such as indirectness of
evidence, loss to follow-up and percentage of females
did not show significant associations with mortality risk
in this context.
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Prevention effect estimates for major

cardiovascular events

The network evaluating major CVEs consists of 121
studies testing 51 interventions among 956,999 patients
(Figure 3). With 51 interventions, there are 1275 possible
pairwise comparisons, of which only 70 (5.5%) are directly
informed by available trials. However, the network is
connected, enabling indirect estimates for the remaining
comparisons. Included studies predominantly have two
intervention arms (n = 114), with seven studies evaluating
three or more groups. Across all trials, there were
63,800 major CVEs recorded. In comparison to control
(Figure 4), bezafibrate (RR 0.36, 95% CI 0.14 to 0.93; p),
use of antihypertensive medication regimens (RR 0.80,
95% Cl 0.71 to 0.91; p = 0.0009), statins (RR 0.81, 95%
Cl 0.71 to 0.91; p = 0.0008), tight BP control (RR 0.70,
95% Cl 0.53 to 0.92; p=0.011) and intensive MRFIls
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TABLE 1 Results of network meta-analyses for the class effect of different interventions for ACM

RR (95% Cl) p-value

BP lowering

Health promotion
Dietary

Lipid lowering

Blood glucose lowering
Aspirin

Nutritional supplement

Multicomponent

0.82 (0.71 to 0.94)
0.87(0.75 to 1.01)
0.89 (0.68 to 1.15)
0.95(0.80 to 1.12)
0.95(0.73 to 1.23)
1.02 (0.82to 1.27)
1.02(0.88 to 1.18)
1.02 (0.70 to 1.48)

0.003
0.060
0.357
0.527
0.690
0.870
0.825
0.920

Note

Results are ordered by decreasing effectiveness. Statistically significant outcomes are highlighted in bold and underlined.
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TABLE 2 Results of metaregression analyses for the study-level factors associated with the treatment effect estimates for ACM

RR (95% CI) p-value

Indirectness of evidence
Publication year
Longest follow-up

Loss to follow-up

Per cent female

0.86(0.12 to 5.98)
0.87 (0.76 to 1.00)
1.08 (1.01 to 1.16)
1.00 (0.99 to 1.01)
1.03 (0.93 to 1.15)

0.880
0.052
0.029
0.965
0.538

(RR0.75,95% Cl 0.61 to 0.92; p = 0.005) were associated
with statistically significant reductions in risk of major
CVEs. The probabilities of these interventions having the
greatestimpact were 72.8% for antihypertensive regimens,
72.2% for statins, 82.4% for tight BP targets and 78.5%
for intensive MRFI. Use of calcium channel blockers (CCB)
(RR0.80, 95% Cl 0.67 to 0.94; p = 0.008) and diuretics
(RR0.81, 95% Cl 0.67 to 0.99; p = 0.04) were also linked
with significantly lower major CVE rates compared to
control. There were no significant differences for pairwise
comparisons between the types of interventions.

In the class effect analysis from a network meta-analysis
focusingonmajor CVEs, twotypesofinterventions showed
statistically significant effects (Table 3). BP-lowering

interventions were associated with a 16% reduction in
the risk of major CVEs (RR 0.84, 95% Cl 0.76 to 0.93;
p < 0.001), indicating their effectiveness in this context.
Similarly, lipid-lowering interventions demonstrated a
significant impact, with an 18% reduction in risk (RR 0.82,
95% Cl 0.73 to 0.92;p < 0.001). Other interventions,
including aspirin, blood glucose lowering, dietary changes,
health promotion, multicomponent interventions,
nutritional supplements, other categories and physical
activity, did not show a statistically significant effect
on major CVEs. While aspirin, dietary interventions and
health promotion approached statistical significance, they
did not reach the conventional threshold for a significant
impact on the risk of major CVEs. This suggests that
within the context of this analysis, BP- and lipid-lowering
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FIGURE 3 Network of eligible comparisons for the network meta-analysis for major CVEs.
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FIGURE 4 Forest plots for network meta-analysis for major CVEs vs. control as reference group.

interventions were the most effective in reducing the risk
of major CVEs.

For major CVEs in the context of interventions for
primary prevention of CVD, the metaregression analysis
highlighted two significant findings (Table 4). First, the
publication year of studies was notably associated with
the risk of major CVEs. Specifically, more recent studies
were associated with a 17% reduction in risk (RR 0.83,
95% CI 0.74 to 0.94; p =0.002), per 1-year increase in
publication year, indicating that newer interventions might
be more effective. Second, the duration of the longest
follow-up was also significant, with a slight increase in
risk associated with each 1-month increase in follow-up
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duration (RR 1.02, 95% CI 1.01 to 1.04; p = 0.001). Other
factors, including risk of bias, indirectness of evidence,
loss to follow-up and percentage of females, did not show
a statistically significant impact on the risk of major CVEs.

Prevention effect estimates for coronary

heart disease

The network evaluating CHD consists of 92 studies
testing 45 interventions among 789,507 patients
(Figure 5). With 45 interventions, there are 822 possible
pairwise comparisons, of which only 57 (6.9%) have direct
evidence available. Included studies predominantly have
two intervention arms (n = 86), with six studies evaluating
three or more groups. Collectively across all trials, there
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TABLE 3 Results of network meta-analyses for the class effect of different interventions for major CVEs
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RR (95% Cl) p-value

Dietary 0.79 (0.60 to 1.04) 0.095
Others 0.77 (0.46 to 1.28) 0.309
Lipid lowering 0.82(0.73 t0 0.92) <0.001
BP lowering 0.84 (0.76 to 0.93) <0.001
Multicomponent 0.84 (0.63 to 1.11) 0.211
Health promotion 0.88 (0.76 to 1.00) 0.058
Aspirin 0.90(0.79 to 1.03) 0.121
Nutritional supplement 1.00 (0.90 to 1.12) 0.989
Blood glucose lowering 1.07 (0.86 to 1.32) 0.534
Physical activity 1.15(0.66 to 2.01) 0.624

Note
Results are ordered by decreasing effectiveness. Statistically significant outcomes are highlighted in bold and underlined.

TABLE 4 Results of metaregression analyses for the study-level factors associated with the treatment effect estimates for major CVEs

RR (95% CI) p-value

Risk of bias 0.28 (0.03 to 2.21) 0.225
Indirectness of evidence 0.36 (0.06 to 2.13) 0.261
Publication year 0.83(0.74 to 0.94) 0.002
Longest follow-up 1.02 (1.01 to 1.04) 0.001
Loss to follow-up 1.00 (0.99 to 1.01) 0.529
Per cent female 1.02 (0.96 to 1.09) 0.498

Note
Statistically significant outcomes are highlighted in bold and underlined.

were 29,430 CHD events recorded. In comparison to
control, use of antihypertensive medication regimens was
associated with a significantly lower risk of CVD mortality
(RR0.72, 95% Cl 0.56 to 0.91; p = 0.006) (Figure 6). The
probability of antihypertensive regimens having the
greatest mortality reduction impact was 68.9%. Intensive
MRFIs also demonstrated a significant association with
lower CVD mortality versus control (RR 0.67, 95% CI1 0.51
to 0.88; p = 0.003). While none of the other evaluated
interventions showed statistically significant differences
in CVD mortality compared with control, point estimates
suggested potentially lowered risks with health education
programmes and routine screening. There were no
significant differences for pairwise comparisons between
the types of interventions.

In the class effect analysis from a network meta-analysis
focusing on CVD mortality, two types of interventions
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demonstrated statistically significant effects (Table 5).
BP-lowering interventions were associated with a 21%
reduction in the risk of CVD mortality (estimate = 0.79, Cl
0.66 to 0.94; p = 0.007), indicating their effectiveness in
reducing the risk of death from CVDs. Health promotion
interventions also showed a significant impact, with
a 32% reduction in risk (estimate =0.68, Cl 0.53 to
0.87; p=0.002). Other intervention types, including
aspirin, blood glucose lowering, dietary changes, lipid
lowering, multicomponent interventions and nutritional
supplements, did not show a statistically significant impact
on CVD mortality. While some of these interventions,
such as nutritional supplements, approached statistical
significance, they did not meet the conventional threshold
for a significant impact on CVD mortality. This suggests
that in the context of this analysis, BP-lowering and
health promotion interventions were the most effective in
reducing the risk of mortality due to CVDs.
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FIGURE 5 Network of eligible comparisons for the network meta-analysis for CHD.

In the analysis of interventions for the primary prevention
of CHD, the metaregression analysis yielded two
statistically significant findings (Table 6). Firstly, the
duration of the longest follow-up was associated with a
slight increase in the risk of CHD, with a 2% increase in risk
for each 1-month increase in follow-up duration (RR 1.02,
95% Cl 1.00 to 1.03; p = 0.009). Secondly, the percentage
of female participants in the study was linked with a higher
risk of CHD, showing a 10% increase in risk (RR 1.10, 95%
Cl 1.01 to 1.21; p = 0.034). Other factors such as risk of
bias, indirectness of evidence, publication year and loss to
follow-up did not demonstrate a significant impact on the
risk of CHD in this context.

Prevention effect estimates for

cardiovascular disease mortality

The network evaluating CVD mortality consists of 95
studies testing 49 interventions among 828,809 patients
(Figure 7). With 49 interventions, there are 1038 possible
pairwise comparisons, of which only 67 (6.5%) are directly
informed by available trials. However, the network created
is connected, allowing indirect estimates for the remaining
comparisons. Included studies predominantly have two
intervention arms (n = 88), with seven studies evaluating
three or more groups. In total, across all trials, there were
24,630 CVD death events recorded. In the network
meta-analysis concerning CVD mortality, the random-
effects model has identified a select few interventions

86

NIHR Journals Library www.journalslibrary.nihr.ac.uk

that demonstrate statistically significant benefits over
the control (Figure 8). ‘Antihypertensive regimens’, with a
RR of 0.72 and a p-value of 0.0064, indicate a substantial
reduction in CVD mortality risk by approximately 28.46%.
‘MRFI' also shows a significant effect, with a RR of 0.67
and a p-value of 0.0034, suggesting a potential reduction
in CVD mortality risk by approximately 32.95%. There
were no significant differences for pairwise comparisons
between the types of interventions.

In the analysis for primary prevention of CVD mortality,
‘BP lowering’ and ‘Health promotion’ interventions emerge
as statistically significant (Table 7). ‘BP lowering’ shows a
risk reduction with an estimate of 0.79 and a p-value of
0.007, indicating a 21% decrease in CVD mortality risk.
‘Health promotion’ presents a significant effect with an
estimate of 0.68 and a p-value of 0.002, suggesting a 32%
reduction in risk. These results underscore the efficacy of
these interventions in decreasing the risk of CVD mortality.
Other interventions did not demonstrate statistically
significant impacts on CVD mortality in this analysis.

In the context of CVD mortality for interventions aimed
at the primary prevention of CVD, the metaregression
analysis highlighted one key finding (Table 8). The
publication year of the studies showed a significant
association with the risk of CVD mortality. Specifically,
suggesting a 15% rise in the risk of CVD mortality per
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FIGURE 6 Forest plots for network meta-analysis for CHD vs. control as reference group.

TABLE 5 Results of network meta-analyses for the class effect of different interventions for CHD

Estimate (CI) p-value

Physical activity 0.48 (0.13 to 1.77) 0.268
Dietary 0.76 (0.48 to 1.20) 0.239
Others 0.71 (0.36 to 1.37) 0.305
BP lowering 0.82(0.70 to 0.96) 0.013
Lipid lowering 0.83(0.71 to 0.98) 0.026
Blood glucose lowering 0.87 (0.61 to 1.23) 0.424
Aspirin 0.89 (0.74 to 1.06) 0.180
Health promotion 0.90 (0.75 to 1.08) 0.241
Nutritional supplement 0.94 (0.81 to 1.08) 0.395
Multicomponent 1.07 (0.49 to 2.32) 0.871
Note

Results are ordered by decreasing effectiveness. Statistically significant outcomes are highlighted in bold and underlined.
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TABLE 6 Results of metaregression analyses for the study-level factors associated with the treatment effect estimates for CHD

Risk of bias

Indirectness of evidence
Publication year
Longest follow-up

Loss to follow-up

Per cent female

RR (95% CI) p-value
0.44 (0.04 to 4.58) 0.494
0.95(0.18 to 5.05) 0.952
1.00 (0.89 to 1.13) 0.964
1.02 (1.00 to 1.03) 0.009
1.01(1.00 to 1.02) 0.211
1.10(1.01 to 1.21) 0.034
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FIGURE 7 Network of eligible comparisons for the network meta-analysis for CVD mortality.

1-year increase in publication year. (RR 1.15, 95% Cl 1.06
to 1.24; p = 0.001). This suggests that newer interventions
might be correlated with a higher risk of CVD mortality.
Other factors, including risk of bias, indirectness of
evidence, the duration of the longest follow-up and loss
to follow-up, did not demonstrate a significant impact on
the risk of CVD mortality in this analysis.

Discussion

Main findings

This systematic review and network meta-analysis
synthesised evidence from over 100 unique randomised
trials to delineate optimal strategies for primary
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prevention of CVDs. We found high-certainty evidence
that BP-lowering medications, intensive BP control,
statins and multifactorial lifestyle interventions help
prevent CVEs and mortality. Specifically, antihypertensive
agents and aggressive BP targets reduced risk of all-
cause and cardiovascular deaths, while also lowering
rates of major atherosclerotic complications. Statins and
composite lifestyle changes offered consistent benefits
in reducing major CVE rates as well. Other modalities,
including aspirin, glucose-lowering treatments, dietary
modifications and vitamin supplementation, generally
showed unclear impacts.

Our analysis provides a comprehensive ranking of
preventive strategies, clarifying the highest vyield
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Calcium + vitamin D
Vitamin A
Calcium
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Rosiglitazone
Gemfibrozil
MRFI-pharm
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Comparison: other vs. ‘control’

(random-effects model) RR 95% Cl p-score
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FIGURE 8 Forest plots for network meta-analysis for CVD mortality vs. control as reference group.

approaches. For ACM, tight BP control demonstrated
the greatest likelihood of superiority, followed by BP
regimens and MRFIs. Regarding major CVEs, BP- and
lipid-lowering medications had the highest probability of
maximal efficacy. ForCHD, intensive multifactorial lifestyle
approaches appeared optimal. Lastly, for cardiovascular
mortality, diverse antihypertensive agents and health
education initiatives had the most favourable profiles.

In assessing comparative effectiveness between specific
agents, we found little differentiation in impacts. However,
there was a trend towards declining efficacy over calendar
time for interventions targeting major events or mortality.

This research article should be referenced as follows:
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Interestingly, increased proportions of female participants
and longer maximum follow-up durations augmented
observed prevention benefits across some outcomes.
Ultimately, these findings provide a granular framework
to inform clinical practice guidelines and population-
level policies targeting CVDs amid the complexity of
available options. Future research can clarify outstanding
uncertainties around aspirin, nutritional supplements and
emerging modalities.

The comparative effectiveness of different interventions

for CVD prevention is likely influenced by the prevalence
and severity of risk factors in the populations studied.
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TABLE 7 Results of network meta-analyses for the class effect of different interventions for CVD mortality
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RR (95% CI) p-value

Health promotion

BP lowering

Dietary

Nutritional supplement
Aspirin

Lipid lowering

Blood glucose lowering

Multicomponent

0.68 (0.53 to 0.87) 0.002
0.79 (0.66 to 0.94) 0.007
0.78 (0.48 to 1.26) 0.307
0.87 (0.73 to 1.04) 0.120
0.89(0.71 to 1.12) 0.326
0.88 (0.71 to 1.10) 0.269
0.95(0.65 to 1.38) 0.776
1.16 (0.69 to 1.96) 0.580

Note

Results are ordered by decreasing effectiveness. Statistically significant outcomes are highlighted in bold and underlined.

TABLE 8 Results of metaregression analyses for the study-level factors associated with the treatment effect estimates for CVD mortality

RR (95% Cl) p-value

Risk of bias

Indirectness of evidence
Publication year
Longest follow-up

Loss to follow-up

0.42 (0.09 to 2.00) 0.276
0.88 (0.21 to 3.70) 0.859
1.15(1.06 to 1.24) 0.001
1.01 (0.99 to 1.04) 0.174
1.01 (1.00 to 1.02) 0.162

Strategies targeting highly prevalent or poorly
controlled risk factors, such as hypertension, diabetes or
dyslipidaemia, may vyield larger risk reductions compared
to interventions directed at less-common exposures. This
could partly explain the trend towards declining effect
sizes over calendar time observed in our metaregression
analyses. As population risk factor profiles have improved
due to more widespread primary prevention efforts, the
incremental benefits of additional interventions may
be attenuated.?®?¢ This highlights the importance of
tailoring prevention strategies to the specific risk factor
distributions and treatment gaps in a given population.
Future studies should evaluate whether the relative
ranking of interventions varies across populations with
different risk factor burdens, and whether this can inform
more personalised approaches to CVD prevention.

Comparison with other studies

Although broader in scope and scale, our findings align with
several previous network meta-analyses and systematic
reviews examining primary prevention strategies for CVD.
Recent meta-analyses found significant reductions in Ml,
stroke, revascularisation and cardiovascular death with
the use of statins, BP-lowering agents and combination
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therapy.?”-?’ Concordant impacts were seen regardless of

estimated baseline CVD risk. An earlier meta-analysis by
Brunstrom and Carlberg reported lower risks of mortality
and CHD events with intensive BP treatment among
patients with diabetes.®°

Our results similarly demonstrate lower all-cause and
cause-specific CVD mortality along with protective
composite effects from statins and antihypertensive
medications for event prevention. A systematic review
also described potent benefits from comprehensive
diet and physical activity interventions in lowering
cardiometabolic risk.3 We extend this prior work
through expansive evidence synthesis placing multiple
modalities, including lifestyle approaches, on a common
metric to enable head-to-head comparisons and
probability-based rankings.

However, our findings differ from previous analyses
regarding aspirin for primary prevention of CVD.3?% This
likely reflects emerging data questioning the risk-benefit
balance driving recent guideline revisions.** Prior umbrella
reviews described beneficial effects from the use of
omega-3 supplements®® and folic acid®® in contrast to null
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associations seen here, potentially reflecting variance in
assessed outcomes and underlying data sets over time.

Overall, this systematic review and network meta-analysis
largely confirms conclusions from preceding syntheses
but uniquely integrates all available randomised trial data
into a single comparative framework to delineate optimal
practices for combating CVD burden.

Study strengths and limitations

This systematic review and network meta-analysis carries
several strengths bolstering the validity of its findings.
An exhaustive literature search was undertaken, meeting
key criteria for comprehensiveness by accessing multiple
bibliographic databases, trial registries, conference
abstracts and other sources. Reference list mining and
machine learning supplementation further enhanced the
retrieval yield. Inclusion criteria emphasised RCT data
to prioritise methodologic rigor and internal validity.
Quantitative network meta-analysis synthesis provides
enhanced statistical power for comparative effectiveness
assessments,”?” while inclusion of multiple outcomes
captures both short- and long-term impacts. Formal risk-
of-bias appraisals using validated instruments affirmed
most included trials as having adequate safeguards against
distorted outcomes.

The strengths of our study are multifaceted, primarily
hinging on the comprehensive nature of our network
meta-analysis, which allowed for the direct and indirect
comparison of a wide array of interventions aimed at
the primary prevention of CVD. The inclusiveness of
the study design enabled the analysis of a large number
of observations, providing robust statistical power.
Additionally, the utilisation of a random-effects model
accounts for variability between studies, offering a more
generalised conclusion applicable to a broader patient
population. Our study also benefits from the inclusion of
a diverse range of interventions, from pharmacological
to lifestyle modifications, reflecting the multifactorial
approach needed in CVD prevention. The assessment
of SUCRA values provides a hierarchy of treatment
effectiveness, adding a layer of interpretative value for
clinicians and policy-makers.3®

However, our analysis is not without limitations. The high
heterogeneity detected in the meta-analysis indicates
variability in study design, populations and intervention
types, which could affect the validity of the comparisons
made. While the random-effects model mitigates this
to some extent, the underlying causes of heterogeneity
need to be explored further. Another limitation stems
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from the reliance on published data, which may be
subject to publication bias. Studies with non-significant
findings are less likely to be published, and this could skew
the overall effect estimates. Additionally, the network
meta-analysis approach, while robust, does depend on
the assumption that underlying studies are sufficiently
similar in terms of study populations and designs to be
considered combinable.

Our systematic review did not examine differences
in intervention effects by geographic region (Europe,
North America, Asia) due to the limited and inconsistent
reporting of setting in the included studies, as well as
the small numbers of studies and participants from
each region. Previous research has suggested that the
relative effectiveness of CVD prevention strategies may
vary across populations due to differences in risk factor
distributions, healthcare systems and cultural factors.374°
For example, salt reduction interventions may have larger
benefits in populations with higher baseline sodium intake,
while tobacco control policies may be more impactful in
regions with higher smoking rates. Future studies should
investigate potential effect modification by geographic
setting, as this could inform the tailoring of prevention
guidelines to local contexts. Standardised reporting of
the countries and populations studied would facilitate
such analyses.

Another limitation of our systematic review is that the
latest search date was over 3 years ago (March 2021).
Given the dynamic nature of the CVD prevention evidence
base, it is possible that more recent studies could modify
our comparative effectiveness findings. Timely updating
of systematic reviews is essential to ensure that guideline
recommendations and policy decisions are based on the
most current and comprehensive evidence.***? Future
updates of this review should incorporate newer studies
and assess whether the relative rankings of interventions
remain stable over time. In the rapidly evolving field of CVD
prevention, living systematic reviews that are continuously
updated as new evidence emerges may be particularly
valuable for informing clinical practice and public health
policies.** Nonetheless, we believe our results provide a
solid foundation for understanding the relative benefits of
key CVD prevention strategies over the past few decades.

Lastly, while we have identified statistically significant
interventions, the clinical significance and the practical
application of these findings require careful consideration.
The translation of RRs into actual clinical practice must
be done in the context of individual patient values,
preferences and risk profiles.
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Implications for practice

Our findings carry several implications to optimise
cardiovascular prevention in clinical practice. First, the use
of BP-lowering medications, intensive BP targets, statins
when indicated and composite lifestyle interventions
should be strongly encouraged given the benefits they
confer in relation to mortality and event risk reduction.*4-46
Second, specific recommendations around utilising
antihypertensives and achieving tighter BP control versus
standard targets can help guide physician practices and
patient counselling.3°474¢ Third, while single behaviour
change has modest effects, stressing multicomponent
diet and activity improvements in tandem can maximise
adherence and efficacy at the individual level.#

It is important to note that our systematic review primarily
reflects the evidence on CVD prevention strategies that
were available up to our search date of March 2021.
Since then, there have been significant advancements
in the development and evaluation of novel therapies,
particularly glucagon-like peptide 1 (GLP-1) receptor
agonists and cholesterol-lowering agents such as
proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors and inclisiran. For example, recent trials have
demonstrated substantial reductions in CVEs with the
use of GLP-1 receptor agonists such as semaglutide and
liraglutide in patients with type 2 diabetes or established
CVD.**5t Similarly, PCSK9 inhibitors and inclisiran have
shown impressive lipid-lowering effects and improvements
in cardiovascular outcomes in high-risk populations.>2%
As these agents become more widely adopted in clinical
practice, the comparative effectiveness landscape for
CVD prevention may evolve. Future updates of this review
will need to incorporate evidence on these emerging
therapies to provide a more comprehensive and up-to-
date assessment of the optimal prevention strategies.

Lastly, our work provides an evidentiary foundation for
guidelines to make strong, graded recommendations com-
paring available modalities such as differing low-density
lipoprotein targets for statins therapy versus the addition
of non-statin agents.>* These findings enable several
best-practice takeaways to promote the adoption of life-
style interventions alongside appropriate pharmacological
regimens to mitigate atherosclerotic CVD burden at both
individual patient and population-wide levels.*

Implications for research

Our findings suggest several implications to guide future
research based on remaining uncertainties or need to
expand the evidence base. Dedicated head-to-head
trials comparing combinations of impactful interventions
could determine optimal treatment sequences or stacking
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approaches. For example, factorial designs randomising
participants to statins, antihypertensives and multimodal
lifestyle interventions in parallel can delineate single
versus multi-intervention efficacy. Second, the effect of
emerging or higher dosing regimens for drugs warrants
examination, given the declining temporal effectiveness
trends we observed. Molecules like PCSK9 inhibitors,
newer antihypertensives or high-intensity statins require
comparative assessment. Third, the unclear impact
of interventions like aspirin calls for revisiting with
contemporary trial data and standardised outcomes.
Effects may hinge on baseline CVD risk, highlighting
the need for stratified analyses. Finally, head-to-head
evaluation of single behavioural change techniques
versus composite lifestyle programmes can optimise
health promotion efficiency by determining essential
components. Revisiting nutritional supplements can also
help clarify their adjunctive role if any.

Patient and public involvement

Drawing on INVOLVE guidance and support for best
practice, we worked closely with three dedicated patient
and public involvement advisors, and we welcomed
guidance and support from our advisors at the preparatory
phase of the project.

Conclusion

Our systematic review and network meta-analysis
provides a comprehensive and up-to-date synthesis of
the comparative effectiveness of different strategies for
the primary prevention of CVD. While we found strong
evidence supporting the use of BP-lowering medications,
intensive BP control, statins and multifactorial lifestyle
interventions, the optimal combination and sequencing
of these approaches remain uncertain. Moreover, the
rapidly evolving landscape of CVD prevention therapies,
including the emergence of GLP-1 receptor agonists,
PCSK9 inhibitors and other novel agents, may soon
reshape the relative effectiveness and cost-effectiveness
of different prevention strategies. As the evidence
base continues to grow and evolve, it will be crucial for
researchers, clinicians and policy-makers to engage
in an ongoing dialogue to translate the latest findings
into actionable recommendations for patient care and
population health. This will require not only rigorous and
timely synthesis of the available evidence but also critical
appraisal of the limitations and uncertainties in the data, as
well as consideration of the broader social, economic and
ethical implications of different prevention approaches.
Ultimately, the goal should be to develop personalised,
evidence-based prevention strategies that are tailored to
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the unique needs and preferences of individual patients
and communities, while also promoting health equity and
maximising the impact of limited healthcare resources.
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List of abbreviations

ACM all-cause mortality

BP blood pressure

CCB calcium channel blocker

CHD coronary heart disease

CVvD cardiovascular disease

CVE cardiovascular event

GLP-1 glucagon-like peptide 1

Mi myocardial infarction

MRFI multiple risk factor intervention

PCSK9 proprotein convertase subtilisin/
kexin type 9

RCT randomised controlled trial

RR risk ratio

SUCRA surface under the
cumulative ranking
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Fenofibrate beta blockers)
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Lifestyle-modification interventions
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Fixed dose combinations
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Antiplatelet agent (aspirin)

Exercise/physical activity in
general
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Mediterranean diet (MedDiet) Smoking cessation

Fibres Weight reduction

Nut consumption Reduction in alcohol intake
Chocolate MRFI

Fruits and vegetables Digital health promotion
Green and black tea

Reduced salt intake

Reduced fat intake

Structural and policy-based interventions (population-wide interventions)

Taxation and subsidies

Mass media campaigns

Food and menu labelling

Local food environment
Worksite wellness programmes
Marketing restrictions

Quality standards

Healthy local environment
Addressing air pollution
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Endurance (or aerobic)
exercise
Strengthening exercise
Balance

Tai-chi

Flexibility

Yoga

Aquatic

Qigong
Transcendental meditation
Combined exercise

Appendix 2 Searches for randomised
controlled trials

CENTRAL (Wiley)

Date run: 12 June 2019

Search name: CVD primary prevention RCTs 2013-2019

Date run: 12 June 2019 23:47:13

Comment: 12 June 2019

Eighty-three per cent sensitive in picking up known RCTs

from a group of 36 RCTs.

ID Search Hits

#1 MeSH descriptor: [Primary Prevention] explode all
trees 3852

#2 “primary prevention”:ti,ab,kw 3970

#3 #1 or #2 7009

#4 MeSH descriptor: [Cardiovascular Diseases] ex-
plode all trees 96852

#5 MeSH descriptor: [Stroke] explode all trees 8236

#6 (CVD or cardiovascular* or coronary* or heart*
or myocardial* or cardiac* or stroke* or cerebro-
vascular or atherosclerosis or arteriosclerosis or
vascular or hypertension or “blood pressure” or
cholesterol or lipid*):ti,ab,kw 337471

#7  #4 or #5 or #6 352773

#8 #3 and #7 2498

#9 [mh ~cardiovascular diseases”/PC] 3054

#10 [mh “coronary disease”/PC] 2001

#11 [mh “myocardial ischemia”/PC] 3891

#12  [mh “heart failure”/PC] 364

#13 [mh “heart arrest”/PC] 354

#14 [mh “stroke”/PC] 1222

#15 [mh “carotid stenosis”/PC] 19
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#16 [mh “arteriosclerosis”/PC] 790

#17 #9 or#10 or#11 or #12 or #13 or #14 or #15 or
#16 8697

#18 ((prevent* or reduc* or lower* or decreas* or
change* or effect or effects or progression or lev-
el* or incidence) near/10 (CVD or cardiovascular*
or coronary* or heart* or myocardial or cardiac* or
stroke* or cerebrovascular or atherosclerosis or ar-
teriosclerosis or vascular or hypertension or “blood
pressure” or cholesterol or lipid*)):ti in Trials 47340

#19  #8 or #17 or #18 with Publication Year from 2013
to 2019, in Trials 18393

Broader searches for RCTs for text mining using classifier/

algorithm.

CENTRAL (Wiley)

Date run: 18 June 2019 (note: see below for update

search)

Search name: CVD primary prevention RCTs broader

search

Date run: 18 June 2019 12:16: 05

Comment: 18 June 2019

94% sensitive in picking up known RCTs from a group of

36 RCTs.

ID Search  Hits

#1 MeSH descriptor: [Primary Prevention] explode all
trees 3852

#2 “primary prevention”:ti,ab,kw 3970

#3 #1 or #2 7009

#4 MeSH descriptor: [Cardiovascular Diseases] ex-
plode all trees 96852

#5 MeSH descriptor: [Stroke] explode all trees 8236
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#6 (CVD or cardiovascular* or coronary* or heart*
or myocardial* or cardiac* or stroke* or cerebro-
vascular or atherosclerosis or arteriosclerosis or
vascular or hypertension or “blood pressure” or
cholesterol or lipid*):ti,ab,kw 337473

#7 #4 or #5 or #6 352775

#8 #3 and #7 2498

#9 [mh ~“cardiovascular diseases”/PC] 3054

#10 [mh “coronary disease”/PC] 2001

#11 [mh “myocardial ischemia”/PC] 3891

#12  [mh “heart failure”/PC] 364

#13 [mh “heart arrest”/PC] 354

#14  [mh “stroke”/PC] 1222

#15 [mh “carotid stenosis”/PC] 19

#16 [mh “arteriosclerosis”/PC] 790

#17 #9 or#10or#11 or #12 or #13 or #14 or #15 or
#16 8697

#18 ((prevent* or reduc* or lower* or decreas* or
change* or effect or effects or progression or lev-
el* or incidence) near/10 (CVD or cardiovascular*
or coronary™* or heart* or myocardial or cardiac* or
stroke* or cerebrovascular or atherosclerosis or ar-
teriosclerosis or vascular or hypertension or “blood
pressure” or cholesterol or lipid*)):ti 47620

#19  ((prevent* or reduc* or lower* or decreas* or
change* or effect or effects) near/6 (CVD or
cardiovascular® or coronary* or heart* or myocar-
dial or cardiac* or stroke* or cerebrovascular or
atherosclerosis or arteriosclerosis or vascular or
hypertension or “blood pressure” or cholesterol
or lipid*)):ti,ab,kw 144639

#20 #8 or#17 or #18 or #19 153770

#21 (((prevent* or reduc™ or lower* or decreas* or
change* or effect or effects) near/2 (mortality or
death)) and (CVD or cardiovascular* or coronary*
or heart* or myocardial or cardiac* or stroke* or
cerebrovascular or atherosclerosis or arteriosclero-
sis or vascular or hypertension or “blood pressure”
or cholesterol or lipid*)):ti,ab,kw 8573

#22 #8 or#17 or #18 or #19 or #21 156277

155,077 Trials

After removing duplicates with the more precise CEN-
TRAL search above dated 12 June 2019

136,684 Trials

After removing easily identifiable duplicates (i.e. match-
ing on at least all these fields: author, year, title, journal,
pages) using EndNote:

133,261

Update 30 June 2020

Re-ran above search with the following limit:

with Cochrane Library publication date from June 2019
to June 2020, in Trials 13790

This research article should be referenced as follows:
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Update 5 March 2021

Re-ran above search with the following limit:

with Cochrane Library publication date from June 2020
to March 2021, in Trials 7137

MEDLINE (Ovid)

Date run: 1 July 2020

Actual database: Ovid MEDLINE(R) ALL < 1946 to 30
June 2020 >

Search strategy:

1 exp Primary Prevention/ (151270)

2 primary prevention.ti,ab,kf. (19284)

3 10r2(165832)

4 exp Cardiovascular Diseases/ (2376132)
5 exp Stroke/ (133892)

6

(CVD or cardiovascular* or coronary* or heart*

or myocardial* or cardiac* or stroke* or cerebro-

vascular or atherosclerosis or arteriosclerosis or
vascular or hypertension or blood pressure or

cholesterol or lipid*).ti,ab,kf. (3244970)

7 4 or5or6(4212409)

8 3 and 7 (18225)

9 cardiovascular diseases/pc (33590)

10 exp coronary disease/pc (20312)

11 exp myocardial ischemia/pc (38267)

12 exp heart failure/pc (4036)

13 exp heart arrest/pc (7270)

14 exp stroke/pc (17025)

15 exp carotid stenosis/pc (292)

16 exp arteriosclerosis/pc (12424)

17 9or10orl1lorl12or13orl14ori5o0ri16
(103644)

18 ((prevent™® or reduc* or lower* or decreas* or
change* or effect or effects or progression or
level* or incidence) adj10 (CVD or cardiovas-
cular® or coronary* or heart* or myocardial or
cardiac* or stroke* or cerebrovascular or ath-
erosclerosis or arteriosclerosis or vascular or
hypertension or blood pressure or cholesterol or
lipid*)).ti. (236471)

19  ((prevent* or reduc* or lower* or decreas* or
change* or effect or effects) adjé (CVD or cardio-
vascular® or coronary* or heart* or myocardial or
cardiac* or stroke* or cerebrovascular or athero-
sclerosis or arteriosclerosis or vascular or hyper-
tension or blood pressure or cholesterol or lipid*)).
ti,ab,kf. (686390)

20 8 or 17 or 18 or 19 (803660)

21 (((prevent™* or reduc* or lower* or decreas* or

change* or effect or effects) adj2 (mortality or

death)) and (CVD or cardiovascular* or coronary*

or heart* or myocardial or cardiac* or stroke* or cere-

brovascular or atherosclerosis or arteriosclerosis
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or vascular or hypertension or blood pressure or
cholesterol or lipid*)).ti,ab,kf. (30238)

22 8or17 or18 or 19 or 21 (818238)

23 randomized controlled trial.pt. (508643)

24 controlled clinical trial.pt. (93738)

25 randomized.ab. (484617)

26 placebo.ab. (209038)

27  clinical trials as topic.sh. (191820)

28 randomly.ab. (336266)

29 trial.ti. (221004)

30 23 or 24 or 25 or 26 or 27 or 28 or 29 (1297998)

31 exp animals/ not humans.sh. (4712329)

32 30 not 31 (1194663)

33 randomized controlled trial.pt. (508643)

34 (random* or “controlled trial*” or “clinical trial*” or
rct).tw. (1401692)

35 33 0r 34 (1516177)

36 22 and 32 (107926)

37 22 and 35 (123029)

38 36 or 37 (141385)

39 limit 38 to ed=20200601-20200701 (553)

40 limit 38 to ep=20200601-20200701 (407)

41 limit 38 to dt=20200601-20200701 (597)

42 limit 38 to ez=20200601-20200701 (323)

43 39 or40 or 41 or 42 (1145)

Update 5 March 2021

Re-ran above search to line 38 with the following limits:
39 limit 38 to ed=20210205-20210305 (443)

40 limit 38 to ep=20210205-20210305 (410)

41 limit 38 to dt=20210205-20210305 (633)

42 limit 38 to ez=20210205-20210305 (654)

43 39 or 40 or 41 or 42 (1076)

EMBASE (Ovid)

Date run: 1 July 2020

Actual database: Database: EMBASE Classic + EMBASE
<1947 to 2020 Week 26 >

Search strategy:

primary prevention/ (40760)

primary prevention.ti,ab,kw. (29436)

1 0r2(54373)

exp cardiovascular disease/ or exp cerebrovascular
accident/ (4433393)

5 (CVD or cardiovascular* or coronary* or heart*

or myocardial* or cardiac* or stroke* or cerebro-
vascular or atherosclerosis or arteriosclerosis or
vascular or hypertension or blood pressure or
cholesterol or lipid*).ti,ab,kw. (4618261)

4 or 5 (6380746)

3 and 6 (27948)

*cardiovascular disease/pc or exp *coronary artery
disease/pc or exp *heart infarction/pc or *heart
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failure/pc or exp *heart arrest/pc or exp *cerebro-
vascular accident/pc (38541)

((prevent* or reduc* or lower* or decreas* or
change* or effect or effects or progression or
level* or incidence) adj10 (CVD or cardiovascular*
or coronary* or heart* or myocardial or cardiac* or
stroke* or cerebrovascular or atherosclerosis or ar-
teriosclerosis or vascular or hypertension or blood
pressure or cholesterol or lipid*)).ti. (328083)
((prevent™® or reduc™ or lower* or decreas™ or
change* or effect or effects) adjé (CVD or cardio-
vascular® or coronary* or heart* or myocardial or
cardiac* or stroke* or cerebrovascular or athero-
sclerosis or arteriosclerosis or vascular or hyper-
tension or blood pressure or cholesterol or lipid*)).
ti,ab,kw. (991791)

(((prevent™ or reduc* or lower* or decreas* or
change* or effect or effects) adj2 (mortality or
death)) and (CVD or cardiovascular* or coronary*
or heart* or myocardial or cardiac* or stroke* or
cerebrovascular or atherosclerosis or arterioscle-
rosis or vascular or hypertension or blood pressure
or cholesterol or lipid*)).ti,ab,kw. (48234)
7or8or9or10or11(1127654)

Randomized controlled trial/ (610620)

Controlled clinical study/ (464568)
Random$.ti,ab. (1556851)

randomization/ (87319)

intermethod comparison/ (260984)

placebo.ti,ab. (312159)

(compare or compared or comparison).ti. (541898)
((evaluated or evaluate or evaluating or assessed
or assess) and (compare or compared or comparing
or comparison)).ab. (2130059)

(open adj label).ti,ab. (79644)

((double or single or doubly or singly) adj (blind or
blinded or blindly)).ti,ab. (238343)

double blind procedure/ (176066)

parallel group$1.ti,ab. (25643)

(crossover or cross over).ti,ab. (106698)

((assign$ or match or matched or allocation)

adj5 (alternate or group$1 or intervention$1 or
patient$1 or subject$1 or participant$1)).ti,ab.
(333286)

(assigned or allocated).ti,ab. (392258)

(controlled adj7 (study or design or trial)).ti,ab.
(353682)

(volunteer or volunteers).ti,ab. (253335)

human experiment/ (501114)

trial.ti. (309867)

or/14-31 (5089916)

32 not 13 (4498705)
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34  (random$ adj sampl$ adj7 (“cross section$” or
questionnaire$1 or survey$ or database$1)).ti,ab.
not (comparative study/ or controlled study/ or
randomi?ed controlled.ti,ab. or randomly assigned.
ti,ab.) (8192)

35 Cross-sectional study/ not (randomized controlled
trial/ or controlled clinical study/ or controlled
study/ or randomi?ed controlled.ti,ab. or control
group$1.ti,ab.) (237974)

36  (((case adj control$) and random$) not randomi?ed
controlled).ti,ab. (17287)

37 (Systematic review not (trial or study)).ti. (144929)

38 (nonrandom$ not random$).ti,ab. (16284)

39  “Random field$".ti,ab. (2315)

40  (random cluster adj3 sampl$).ti,ab. (1278)

41 (review.ab. and review.pt.) not trial.ti. (804056)

42 “we searched”.ab. and (review.ti. or review.pt.)
(32092)

43 “update review”.ab. (104)

44  (databases adj4 searched).ab. (35925)

45 (rat or rats or mouse or mice or swine or porcine or

murine or sheep or lambs or pigs or piglets or rab-
bit or rabbits or cat or cats or dog or dogs or cattle
or bovine or monkey or monkeys or trout or mar-
moset$1).ti. and animal experiment/ (1065352)

46  Animal experiment/ not (human experiment/ or
human/) (2251713)

47 or/34-46 (3481297)

48 33 not 47 (3963172)

49 12 and 48 (205633)

50 limit 49 to dd=20200501-20200701 (1055)

51 limit 49 to em=202005-202007 (732)

52 limit 49 to dc=20200501-20200701 (2099)

53 50 or 51 or 52 (2831)

Update 5 March 2021

Re-ran above search to line 49 with the following limits:
50 limit 49 to dd=20210105-20210305 (1490)

51 limit 49 to em=202101-202103 (1181)

52 limit 49 to dc=20210105-20210305 (2676)
5350 0r 51 0r52(3212)

Searches for structural and policy randomised controlled
trials and other controlled trials

CENTRAL (Wiley)

Search name: Structural and policy interventions with
CVD primary prevention broader search

Last saved: 18 March 2021 17:19: 27

Comment: 18 March 2021

ID Search

#1 MeSH descriptor: [Primary Prevention] explode all
trees

#2 “primary prevention”:ti,ab,kw

#3  #lor#2
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#4

#6

#7

#8

#9

#10
#11
#12
#13
#14
#15
#16
#17

#18

#19

#20
#21

#22
#23
#24
#25
#26
#27
#28
#29
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MeSH descriptor: [Cardiovascular Diseases] ex-
plode all trees

MeSH descriptor: [Stroke] explode all trees

(CVD or cardiovascular* or coronary* or heart*

or myocardial® or cardiac* or stroke* or cerebro-
vascular or atherosclerosis or arteriosclerosis or
vascular or hypertension or “blood pressure” or
cholesterol or lipid*):ti,ab,kw

#4 or #5 or #6

#3 and #7

[mh ~“cardiovascular diseases”/PC]

[mh “coronary disease”/PC]

[mh “myocardial ischemia”/PC]

[mh “heart failure”/PC]

[mh “heart arrest”/PC]

[mh “stroke”/PC]

[mh “carotid stenosis”/PC]

[mh “arteriosclerosis”/PC]

#9 or #10 or #11 or #12 or #13 or #14 or #15 or
#16

((prevent® or reduc™ or lower* or decreas* or
change* or effect or effects or progression or lev-
el* or incidence) near/10 (CVD or cardiovascular*
or coronary* or heart* or myocardial or cardiac* or
stroke* or cerebrovascular or atherosclerosis or ar-
teriosclerosis or vascular or hypertension or “blood
pressure” or cholesterol or lipid*)):ti

((prevent™® or reduc* or lower* or decreas™ or
change* or effect or effects) near/6 (CVD or
cardiovascular* or coronary* or heart* or myocar-
dial or cardiac* or stroke* or cerebrovascular or
atherosclerosis or arteriosclerosis or vascular or
hypertension or “blood pressure” or cholesterol
or lipid*)):ti,ab,kw

#8 or #17 or #18 or #19

(((prevent™® or reduc* or lower* or decreas* or
change* or effect or effects) near/2 (mortality or
death)) and (CVD or cardiovascular* or coronary™*
or heart® or myocardial or cardiac* or stroke* or
cerebrovascular or atherosclerosis or arteriosclero-
sis or vascular or hypertension or “blood pressure”
or cholesterol or lipid*)):ti,ab,kw

#8 or #17 or #18 or #19 or #21

(food NEXT secur*):ti,ab,kw

(food NEXT insecur*):ti,ab,kw

“food poverty”:ti,ab,kw

(food NEXT sufficien*):ti,ab,kw

(food NEXT insufficien*):ti,ab,kw

(food NEXT desert*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sug-
ar* OR grocer* OR restaurant® OR (fast NEXT
food*) OR (take NEXT away*)) NEAR/3 environ-
ment*):ti,ab,kw
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#30

#31

#32

#33

#34

#35

#36

#37

#38

#39

#40

#41

102

((food OR garden* OR cook*) NEAR/3
skill*):ti,ab,kw

(food NEAR/5 (prepar* OR budget* OR shop*

OR purchas* OR buy* OR acquisition OR acquir®)
NEAR/5 skill*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket® OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria® OR
canteen™ OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 access*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket™ OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria® OR
canteen® OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away™))
NEAR/3 access*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket* OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria®* OR
canteen® OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 availab*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket* OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria* OR
canteen® OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 cost*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket* OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria* OR
canteen® OR (food NEXT outlet*) OR bodega* OR
tienda*) NEAR/3 pric*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR diet OR dietary) NEAR/3 vari-
et®):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer*) NEAR/4 (supply OR supplies)):ti,ab,kw
((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer*) NEAR/3 (purchas* OR expenditure*
OR spend* OR spent)):ti,ab,kw

((food* OR fruit* OR vegetable* OR fat* OR salt*
OR sugar* OR grocer* OR supermarket* OR caf-
eteria OR (corner NEXT store*) OR canteen* OR
meal*) NEAR/5 sale*):ti,ab,kw

(food* NEAR/3 (environment® OR access* OR
cost™ OR availab® OR pric* OR variet* OR supply*
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#42

#43

#44

#45

#46

#47

#48

#49

#50

#51
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OR supplies OR purchas* OR expenditure* OR
spend OR spent OR spending) NEAR/5 (fresh

OR health* OR unhealthy* OR junk* OR nutriti*
OR adequate OR quality OR sufficient OR insuffi-
cient OR secure OR insecure* OR safe)):ti,ab
(food™ NEXT (environment* OR access* OR cost*
OR availab* OR pric* OR expenditure® OR spend-
ing*)):ti,ab

((food NEXT system*) AND (fresh OR health* OR
unhealthy* OR junk* OR nutriti* OR adequate OR
quality OR sufficient OR insufficient OR secure
OR insecure* OR safe)):ti,ab,kw

((policy OR policies) NEAR/3 (food* OR fruit* OR
vegetable* OR fat* OR salt* OR sugar* OR nutri-
tio* OR grocer* OR meal*)):ti,ab,kw

((council* OR coalition* OR co-op* OR co-
operative®) NEAR/3 (food* OR fruit* OR vegeta-
ble* OR nutritio® OR fat* OR salt* OR sugar* OR
grocer*)):ti,ab,kw

(((deliver* OR transport™® OR distribut*) NEAR/3
(grocer* OR meal* OR fruit* OR vegetable* OR
fat* OR salt* OR sugar*)) AND (outreach OR ser-
vice* OR scheme OR program* OR policy OR poli-
cies OR project* OR nutritio® OR home OR homes
OR communit* OR neighbour* OR neighbor* OR
rural* OR urban* OR provide* OR choice OR con-
trol)):ti,ab,kw

(((deliver* OR transport™ OR distribut*) NEAR/2
food*) AND (outreach OR service* OR scheme
OR program* OR policy OR policies OR project* OR
nutritio® OR home OR homes OR communit* OR
neighbour® OR neighbor* OR rural* OR urban*
OR provide* OR choice OR control)):ti,ab,kw
((“public transport” OR (transport* NEXT service*)
OR (transport* NEXT scheme) OR mobile OR
((transport* OR travel) AND (infrastructure OR lo-
cal OR access OR communit*®))) AND ((food NEXT
store*) OR (food NEXT shop*) OR (food NEXT
retail*) OR supermarket OR grocer*)):ti,ab,kw
((payment* OR benefit* OR money OR purchas*
OR buy* OR welfare OR financ* OR cash OR
income) NEAR/5 (food* OR grocer* OR fruit* OR
vegetable* OR nutritio* OR meal*) NEAR/5 (sup-
plement* OR assist* OR extra OR aid OR support
OR help)):ti,ab,kw

((tax OR taxes OR taxation OR subsid* OR
voucher® OR coupon*) NEAR/3 (food* OR gro-
cer® OR fruit* OR vegetable* OR nutritio* OR
meal*)):ti,ab,kw

(garden* NEAR/3 (communit* OR food* OR nutri-
tio* OR kitchen* OR home™* OR school*)):ti,ab,kw
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#52

#53

#54

#55

#56

#57

#58

#59

#60

#61
#62

#63

#64
#65
#66

#67

#68

#69
#70
#71
#72

(market* NEAR/3 (garden* OR food* OR nutritio*
OR produce OR fruit* OR vegetable* OR farm* OR
grower®)):ti,ab,kw

((food* OR meal*) NEAR/3 service*):ti,ab,kw
((“community nutrition” OR “public health nutri-
tion”) NEAR/3 (project® OR program®)):ti,ab,kw
(((agricultural NEXT polic*) OR (land NEXT (use*
OR usage*)) OR (land NEXT zone*) OR “land
zoning” OR “urban planning” OR “town planning”)
AND (food* OR grocer* OR fruit* OR vegetable*
OR nutritio® OR meal*)):ti,ab,kw

(“urban agriculture” OR (edible NEXT landscape®)
OR “civic agriculture”):ti,ab,kw

(“community supported agriculture” OR “commu-
nity shared agriculture”):ti,ab,kw

((commun* OR collective OR farm*) NEAR/3 kitch-
en*):ti,ab,kw

“food for work”:ti,ab,kw

((food NEXT stamp*) OR WIC OR “supplemental
nutrition program” OR “supplemental nutrition
assistance program”):ti,ab,kw

(grow™ NEXT your NEXT own):ti,ab,kw

((veg* NEXT box*) OR (food NEXT box*) OR (food
NEXT basket*) OR (fruit NEXT basket*) OR (veg*
NEXT basket*)):ti,ab,kw

(Imh ~diet] OR [mh ~food] OR [mh “cookery])
AND ([mh *“health promotion”] OR [mh ~"health
policy”] OR [mh ~"public health”]) AND ([mh *pov-
erty] OR [mh ~"social class”] OR [mh ~"socioeco-
nomic factors”] OR [mh ~"social welfare"])

[mh ~“Food supply”]

[mh ~“Food Industry”]

([mh *Vegetables] OR [mh *“food industry”] OR
[mh ~fruit]) AND [mh marketing]

[mh “Food Services”] AND ((supply* OR supplie*
OR secur* OR insecur* OR access* OR availab*
OR fruit* OR vegetable* OR nutritio* OR “health
promotion” OR poverty OR “social welfare” OR
hunger OR “social responsibility” OR “food hab-
its”):ti,ab,kw)

#23 OR #24 OR #25 OR #26 OR #27 OR #28 OR
#29 OR #30 OR #31 OR #32 OR #33 OR #34 OR
#35 OR #36 OR #37 OR #38 OR #39 OR #40
OR #41 OR #42 OR #43 OR #44 OR #45 OR #46
OR #47 OR #48 OR #49 OR #50 OR #51 OR
#52 OR #53 OR #54 OR #55 OR #56 OR #57
OR #58 OR #59 OR #60 OR #61 OR #62 OR #63
OR #64 OR #65 OR #66 OR #67

#22 AND #68 in Trials

[mh ~taxes] OR [mh *“tax exemption”]

[mh ~“Government Programs”]

[mh ~“financing, organized”] OR [mh ~"financing,
government”]
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#73
#74

#75

#76
#77

#78

#79
#80
#81
#82
#83
#84
#85

#86

#87
#88
#89
#90
#91
#92
#93
#94
#95

#96

#97
#98
#99
#100
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[mh ~“Cost Sharing”]

(tax OR taxation OR taxes OR price OR prices OR
pricing OR cost OR costs OR subsidy OR subsidi*
OR “demand elasticity”):ti,ab,kw

(inancial NEAR/3 (incentive* OR disincen-
tive™)):ti,ab,kw

(fiscal NEXT measure*):ti,ab,kw

#70 OR #71 OR #72 OR #73 OR #74 OR #75 OR
#76

(food OR fruit* OR vegetable* OR “soft drink*”
OR soda OR beverage* OR petrol* OR diesel OR
gasoline OR tobacco OR cigarette* OR smok-
ing):ti,ab,kw

#77 AND #78

#22 AND #79 in Trials

[mh “communications media”]

[mh ~“consumer health information”]

[mh Internet]

[mh marketing]

(radio OR television OR tv OR campaign® OR ad-
vert* OR boards OR newspaper* OR magazin®* OR
brochure* OR leaflet* OR pamphlet* OR cinema*
OR (mass NEXT (communication OR media)) OR
internet OR “social media” OR blog* OR facebook
OR twitter OR instagram OR podcast* OR broad-
cast™ OR audiovisual OR film* OR movie* OR ((cell
OR cellular OR mobile) NEXT (telephone* OR
phone*))):ti,ab,kw

((cd OR cds OR dvd OR dvds OR video OR videos)
NEAR/3 distribut*):ti,ab,kw

#81 OR #82 OR #83 OR #84 OR #85 OR #86
[mh “drinking behavior”]

[mh “tobacco use”]

[mh “Food Habits"]

[mh ~Motor Activity”]

[mh exercise]

[mh “physical fitness”]

[mh sports]

((alcohol* NEAR/2 (drink* OR consumption)) OR
(drinking NEAR/5 (behavio?r OR habit*)) OR nutri-
tion* OR diet* OR food* OR feed* OR eating OR
meal OR meals OR ((physical OR motor) NEAR/5
(activ* OR exercis*)) OR “physical conditioning”
OR running OR jogging OR swimming OR walking
OR skiing OR cycling OR climbing OR smok* OR
tobacco* OR cigarette*):ti,ab,kw

#88 OR #89 OR #90 OR #91 OR #92 OR #93 OR
#94 OR #95

#87 AND #96

#22 AND #97 in Trials

[mh “Food Packaging”]

(label* OR (content* NEXT sign*) OR symbol* OR
ticket* OR sticker* OR diet* OR health* OR calori*

103
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#101
#102
#103
#104

#105
#106

#107
#108
#109

#110

#111

#112
#113

#114

#115
#116

#117

#118

#119

104

OR nutritio* OR (“guideline daily” NEXT amount*)
OR (“recommended daily” NEXT amount*) OR
(“nutrient reference” NEXT value*) OR (“nutrient
daily” NEXT value*)):ti,ab,kw

#99 AND #100

(food NEXT pack™*):ti,ab,kw

[mh “Product Labeling”]

(food* OR fat* OR sugar* OR salt OR diet* OR
health* OR calori* OR nutritio* OR (“guideline
daily” NEXT amount*) OR (“recommended daily”
NEXT amount*) OR (“nutrient reference” NEXT
value*) OR (“nutrient daily” NEXT value*) OR
snack* OR eat™):ti,ab,kw

#103 AND #104

(((soft OR sugar* OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein®* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink* OR beverage*)) OR soda? OR (fla-
vo?red NEXT water*) OR (fruit NEXT water?) OR
cordial? OR squash? OR juice? OR smoothie? OR
milkshake? OR tea OR teas OR coffee?):ti,ab,kw
#103 AND #106

[mh “Food Labeling”]

((nutritio® OR nutrient*) NEAR/3 (label* OR
(content™ NEXT sign*) OR symbol* OR ticket* OR
sticker®)):ti,ab,kw

((nutrition®* NEXT information) OR (nutrient* NEXT
information)):ti,ab,kw

((food* NEXT label*) OR (food* NEXT content*
NEXT label*) OR (food* NEXT content® NEXT
sign*) OR (food* NEXT content NEXT symbol*) OR
(food™ NEXT content* NEXT tag*) OR (food* NEXT
content™ NEXT ticket*) OR (food* NEXT content*
NEXT sticker*)):ti,ab,kw

(traffic NEXT light*):ti,ab,kw

((“guideline daily” NEXT amount*) OR (“nutrient
reference” NEXT value*) OR (“nutrient daily” NEXT
value*)):ti,ab,kw

((“recommended dietary” NEXT allowance*)
NEAR/3 (label* OR (content® NEXT sign*) OR
symbol* OR information OR ticket* OR stick-
er*)):ti,ab,kw

“healthy choice”:ti,ab,kw

((calorific OR calorie* OR caloric) AND (label* OR
(content™ NEXT sign*) OR symbol* OR ticket* OR
sticker®)):ti,ab,kw

((calorific OR calorie* OR caloric) NEXT informa-
tion):ti,ab,kw

(fat NEAR/3 (label* OR (content* NEXT sign*) OR
symbol* OR tag* OR ticket* OR sticker*)):ti,ab,kw
(salt NEAR/3 (label* OR (content* NEXT sign*) OR
symbol* OR tag* OR ticket* OR sticker*)):ti,ab,kw
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#120

#121

#122

#123

#124

#125

#126

#127
#128
#129

#130

#131
#132
#133

#134
#135
#136
#137
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(sugar NEAR/3 (label* OR (content™ NEXT

sign*) OR symbol* OR tag* OR ticket* OR stick-
er*)):ti,ab,kw

(menu NEAR/3 (label* OR (content® NEXT
sign®) OR symbol* OR tag* OR ticket* OR stick-
er*)):ti,ab,kw

(menu AND ((nutritional NEXT content*) OR
“nutritional information” OR (traffic NEXT

light*) OR “guideline daily amount” OR GDA OR
“healthy choice” OR calorie OR fat OR sugar OR
salt)):ti,ab,kw

(label* NEAR/2 (legislation* OR regulation* OR
policies OR policy)):ti,ab,kw

((drink* NEXT label*) OR (drink* NEXT content*
NEXT label*) OR (drink* NEXT content* NEXT
sign*) OR (drink* NEXT content NEXT symbol*)
OR (drink* NEXT content* NEXT tag*) OR (drink*
NEXT content® NEXT ticket*) OR (drink* NEXT
content™ NEXT sticker*)):ti,ab,kw

((((soft OR sugar? OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink? OR beverage?)) OR soda? OR
(flavo?red NEXT water?) OR (fruit NEXT water?)
OR cordial? OR squash? OR juice? OR smoothie?
OR milkshake? OR tea OR teas OR coffee?) AND
(label* OR (content* NEXT sign*) OR symbol* OR
ticket* OR sticker*)):ti,ab,kw

#101 OR #102 OR #105 OR #107 OR #108 OR
#109 OR #110 OR #111 OR #112 OR #113

OR #114 OR#115 OR #116 OR #117 OR #118
OR #119 OR #120 OR #121 OR #122 OR

#123 OR #124 OR #125

#22 AND #126 in Trials

[mh ~“Health Promotion”]

(“well being” OR wellbeing OR wellness OR
health* OR diet* OR nutrition OR food* OR
exercis® OR (physical NEXT activ*) OR stress*
OR smoking OR cigarette* OR tobacco):ti,ab,kw
(intervention OR programme OR pro-
gram®):ti,ab,kw

#129 AND #130

#128 OR #131

(worksite* OR workplace* OR worker* OR occupa-
tion* OR job OR jobs OR employee* OR employ-
ment OR corporate):ti,ab,kw

[mh *Workplace]

#133 OR #134

#132 AND #135

#22 AND #136 in Trials
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#138

#139
#140
#141
#142

#143
#144
#145

#146

#147
#148
#149
#150
#151
#152
#153
#154
#155
#156
#157
#158
#159
#160
#161
#162
#163
#164

#165
#166

#167

((limit* OR restrict* OR regulat* OR stan-

dard*) AND (marketing OR adverti* OR pro-
mot™*)):ti,ab,kw

[mh ~“Advertising as Topic”]

[mh marketing]

#139 OR #140

(limit* OR restrict* OR regulat* OR stan-
dard*):ti,ab,kw

#141 AND #142

#138 OR #143

(food™ OR fat* OR sugar® OR salt OR diet* OR
nutritio* OR snack™ OR eat*):ti,ab,kw

(((soft OR sugar? OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink? OR beverage?)) OR soda? OR (fla-
vo?red NEXT water?) OR (fruit NEXT water?) OR
cordial? OR squash? OR juice? OR smoothie? OR
milkshake? OR tea OR teas OR coffee?):ti,ab,kw
(tobacco OR cigarette* OR smoking):ti,ab,kw
#145 OR #146 OR #147

#144 AND #148

#22 AND #149 in Trials

“air pollution”:ti,ab,kw

[mh “Air Pollution”]

“particulate matter”:ti,ab,kw

[mh “Particulate Matter”]

“carbon monoxide”:ti,ab,kw

[mh “Carbon Monoxide”]

[mh “Air Pollutants”]

[mh “Sulfur Dioxide”]

“sulphur dioxide”:ti,ab,kw

“nitrogen dioxide”:ti,ab,kw

[mh “Nitrogen Dioxide”]

ozone:ti,ab,kw

[mh Ozone]

#151 OR #152 OR #153 OR #154 OR #155 OR
#156 OR #157 OR #158 OR #159 OR #160 OR
#161 OR #162 OR #163

#22 AND #164 in Trials

((availability OR accessibility) AND (supermarket*
OR ((recreation OR exercise OR (physical NEXT
activit®)) NEAR/3 (space* OR facilit* OR ground*))
OR (park OR parks OR playground*))):ti,ab,kw
((improve* OR increas® OR expand*) AND (((land-
use OR pavement* OR sidewalk* OR street)
NEAR/1 design) OR “traffic safety” OR (neighbo?r-
hood NEXT a?sthetics) OR walkability OR “pedes-
trian infrastructure” OR ((local OR neighbo?rhood
OR built) NEAR/3 environment*))):ti,ab,kw
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#168 (((limit* OR restrict* OR reduc*) NEAR/3 (density
OR number)) AND ((shop™ OR outlet*) NEAR/3
(tobacco OR cigarette* OR smoking))):ti,ab,kw

#169 #166 OR #167 OR #168

#170 #22 AND #169 in Trials

#171 (population-level OR “population level”):ti,ab,kw

#172 (structural OR policy OR policies OR population®)
NEXT (approach* or intervention* OR strate-
g*):ti,ab,kw

#173 #171 OR #172

#174 #22 AND #173 in Trials

#175 #69 OR #80 OR #98 OR #127 OR #137 OR #150
OR #165 OR #170 OR #174

Total: 4593

Total after duplicates’ removal: 4385

Searches for structural and policy systematic reviews - dou-
ble check of original main search results

Totals

Search date

Database name (update dates) Number of results

MEDLINE ALL (Ovid) 22 March 2021 217

EMBASE (Ovid) 24 March 2021 199

Cochrane Database of 24 March 2021 14
Systematic Reviews

(Wiley)

Total from database searches: 430

Total after duplicates removed: 339

MEDLINE (Ovid)

Search date: 22 March 2021

Actual databases searched: Ovid MEDLINE(R) ALL
< 1946 to 19 March 2021 >

food secur$.ti,ab,kf. 8233

food insecur$.ti,ab,kf. 4917

food poverty.ti,ab,kf. 79

food sufficien$.ti,ab,kf. 73

food insufficien$.ti,ab,kf. 163

food desert$.ti,ab,kf. 265

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-

ar$1 or grocer$ or restaurant$1 or fast food$1 or

take away$1) adj3 environment$).ti,ab,kf. 5010

8 ((food or garden$ or cook$) ad;j3 skill$).ti,ab,kf.
520

9 (food adj5 (prepar$ or budget$ or shop$ or
purchas$ or buy$ or acquisition or acquir$) adj5
skill$).ti,ab,kf. 101

10  ((fruit$1 or vegetable$1 or fat$1 or salt$1 or

sugar$1 or grocer$ or supermarket$1 or grocery

store$1 or food store$1 or food shop$1 or corner

NounbhwN e
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11

12

13

14

15

16

17

18

19

20

21

106

store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 access$3).ti,ab,kf. 952

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 access$).ti,ab,kf. 1309

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 availab$).ti,ab,kf. 3102

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 cost$3).ti,ab,kf. 529

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$l or canteen$1 or food out-
let$1 or bodega$1 or tienda$1) adj3 pric$).ti,ab,kf.
426

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$ or grocer$ or diet or dietary) adj3 variet$).
ti,ab,kf. 2903

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-
ar$ or grocer$) adj4 (supply or supplies)).ti,ab,kf.
886

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-
ar$ or grocer$) adj3 (purchas$ or expenditure$1 or
spend$ or spent)).ti,ab,kf. 1480

((food$1 or fruit$1 or vegetable$1 or fat$1 or
salt$1 or sugar$ or grocer$ or supermarket$1

or cafeteria or corner store$1 or canteen$1 or
meal$1) adj5 sale$1).ti,ab,kf. 913

(food$1 adj3 (environment$ or access$ or cost$ or
availab$ or pric$ or variet$ or supply$ or supplies
or purchas$ or expenditure$1 or spend or spent or
spending) adj5 (fresh or health$ or unhealthy$ or
junk$ or nutriti$ or adequate or quality or suf-
ficient or insufficient or secure or insecure$ or
safe)).ti,ab. 5654

(food$1 adj (environment$ or access$ or cost$

or availab$ or pric$ or expenditure$1 or spend-
ing$1)).ti,ab. 9139

(food system$1 and (fresh or health$ or un-
healthy$ or junk$ or nutriti$ or adequate or
quality or sufficient or insufficient or secure or
insecure$ or safe)).ti,ab,kf. 1598
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22

23

24

25

26

27

28

29

30

31
32

33

34

35

36

37
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((policy or policies) adj3 (food$1 or fruit$1 or vege-
table$1 or fat$1 or salt$1 or sugar$ or nutritio$ or
grocer$ or meal$1)).ti,ab,kf. 3883

((council$1 or coalition$1 or co-op$1 or co-
operative$1) adj3 (food$1 or fruit$ or vegetable$1
or nutritio$ or fat$1 or salt$1 or sugar$ or gro-
cer$)).ti,ab,kf. 378

(((deliver$ or transport$ or distribut$) adj3 (gro-
cer$ or meal$1 or fruit$1 or vegetable$1 or fat$1
or salt$1 or sugar$)) and (outreach or service$ or
scheme or program$ or policy or policies or proj-
ect$ or nutritio$ or home$1 or communit$

or neighbour$ or neighbor$ or rural$ or urban$ or
provide$ or choice or control)).ti,ab,kf. 6644
(((deliver$ or transport$ or distribut$) adj2 food$1)
and (outreach or service$ or scheme or program$
or policy or policies or project$ or nutritio$ or
home$1 or communit$ or neighbour$ or neigh-
bor$ or rural$ or urban$ or provide$ or choice or
control)).ti,ab,kf. 1976

((public transport or transport* service* or trans-
port* scheme or mobile or ((transport* or travel)
and (infrastructure or local or access or com-
munit*))) and (food store* or food shop* or food
retail* or supermarket or grocer*)).ti,ab,kf. 265
((payment$1 or benefit$1 or money or purchas$ or
buy$ or welfare or financ$ or cash or income) adj5
(food$1 or grocer$ or fruit$1 or vegetable$1 or
nutritio$ or meal$1) adj5 (supplement$ or assist$
or extra or aid or support or help)).ti,ab,kf. 1247
((tax or taxes or taxation or subsid$ or voucher$1
or coupon$1) adj3 (food$1 or grocer$ or fruit$1 or
vegetable$1 or nutritio$ or meal$1)).ti,ab,kf. 765
(garden$ adj3 (communit$ or food$1 or nutritio$
or kitchen$1 or home$1 or school$1)).ti,ab,kf.
1139

(market$1 adj3 (garden$ or food$1 or nutritio$

or produce or fruit$1 or vegetable$1 or farm$ or
grower$)).ti,ab,kf. 2681

((food$1 or meal$1) adj3 service$1).ti,ab,kf. 3607
((community nutrition or public health nutrition)
adj3 (project$1 or program$)).ti,ab,kf. 119
((agricultural polic$ or land us$3 or land zone$1 or
land zoning or urban planning or town planning)
and (food$1 or grocer$ or fruit$1 or vegetable$1
or nutritio$ or meal$1)).ti,ab,kf. 1762

(urban agriculture or edible landscape$1 or civic
agriculture).ti,ab,kf. 284

(community supported agriculture or community
shared agriculture).ti,ab,kf. 41

((commun$ or collective or farm$) adj3 kitchen$).
ti,ab,kf. 106

food for work.ti,ab,kf. 10
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38

39
40

41

42
43
44

45

46
47
48
49

50
51

52

53
54
55

56
57
58
59
60
61

62

63

(food stamp$ or WIC or supplemental nutrition
program or supplemental nutrition assistance pro-
gram).ti,ab,kf. 2395

grow$ your own.ti,ab,kf. 49

(veg* box* or food box* or food basket* or fruit
basket* or veg* basket*).ti,ab,kf. 237

(diet/ or food/ or cookery/) and (health promo-
tion/ or health policy/ or public health/) and (pov-
erty/ or social class/ or socioeconomic factors/ or
social welfare/) 689

Food supply/st, es, td, og, sn, ec, cl 4533

Food Industry/st, es, td, og, sn, ec 1461
(Vegetables/ or food industry/ or fruit/) and exp
marketing/ 719

exp Food Services/ and ((supply$ or supplie$

or secur$ or insecur$ or access$ or availab$ or
fruit$ or vegetable$ or nutritio$).ti,ab. or (health
promotion or fruit or vegetables or poverty areas
or poverty or social welfare or hunger or social
responsibility or food habits or food supply).sh.)
5524

or/1-45 67625

taxes/ or tax exemption/ 7756

Government Programs/ 5560

financing, organized/ or financing, government/
27429

“Cost Sharing”/ 2583

(tax or taxation or taxes or price or prices or
pricing or cost or costs or subsidy or subsidi* or
demand elasticity).ti,ab,kf. 631991

(financial adj3 (incentive* or disincentive®)).t,ab,kf.
5179

fiscal measure*.ti,ab,kf. 68

or/47-53 668182

(food or fruit* or vegetable* or soft drink* or soda
or beverage™* or petrol* or diesel or gasoline or
tobacco or cigarette* or smoking).ti,ab,kf. 918262
54 and 55 37312

exp communications media/ 340351

consumer health information/ 3985

exp Internet/ 83702

exp marketing/ 35545

(radio or television or “tv” or campaign* or advert*
or boards or newspaper* or maga?in* or brochure*
or leaflet* or pamphlet* or cinema* or (mass adj
(communication or media)) or internet or social
media or blog* or facebook or twitter or instagram
or podcast* or broadcast* or audiovisual or film*
or movie* or ((cell or cellular or mobile) adj (tele-
phone* or phone*))).ti,ab,kf. 455192

((“cd” or “cds” or dvd or dvds or video or videos)
adj3 distribut*).ti,ab,kf. 1286

or/57-62 812502
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exp drinking behavior/ 77546

exp “tobacco use”’/ 5848

exp Food Habits/ 175223

Motor Activity/ 97705

exp exercise/ 205459

exp physical fitness/ 31709

exp sports/ 189327

((alcohol* adj2 (drink* or consumption)) or (drinking
adj5 (behavio?r or habit*)) or nutrition* or diet* or
food™ or feed* or eating or meal or meals or ((phys-
ical or motor) adj5 (activ* or exercis*)) or physical
conditioning or running or jogging or swimming or
walking or skiing or cycling or climbing or smok* or
tobacco* or cigarette*).ti,ab,kf. 2245316
or/64-71 2553112

63 and 72 79867

exp Food Packaging/ 8875

(label$ or content$ sign$ or symbol$ or ticket$ or
sticker$ or diet$ or health$ or calori$ or nutritio$
or guideline daily amount$ or recommended daily
amount$ or nutrient reference value$ or nutrient
daily value$).ti,ab,kf. 4180314

74 and 75 4029

food pack$.ti,ab,kf. 3084

exp Product Labeling/ 2684

(food$ or fat$ or sugar$ or salt or diet$ or health$
or calori$ or nutritio$ or guideline daily amount$
or recommended daily amount$ or nutrient refer-
ence value$ or nutrient daily value$ or snack$ or
eat$).ti,ab,kf. 4831168

78 and 79 1075

(((soft or sugar$ or sweet$ or carbonated or
energy or sport? or diet or flavo?red or fruit$ or
milk$ or dairy or yoghurt or caffein$ or cold or hot
or nonalcohol$ or non-alcohol$) adj3 (drink$ or
beverage$)) or soda? or flavo?red water$ or fruit
water? or cordial? or squash? or juice? or smooth-
ie? or milkshake? or tea or teas or coffee?).ti,ab,kf.
101551

78 and 81 32

exp Food Labeling/ 3962

((nutritio$ or nutrient$) adj3 (label$ or content$
sign$ or symbol$ or ticket$ or sticker$)).ti,ab,kf.
1426

(nutrition$ information or nutrient$ information).
ti,ab,kf. 1710

(food$ label$ or food$ content$ label$ or food$
content$ sign$ or food$ content symbol$ or
food$ content$ tag$ or food$ content$ ticket$ or
food$ content$ sticker$).ti,ab,kf. 1565

traffic light$.ti,ab,kf.965

(guideline daily amount$ or nutrient reference
value$ or nutrient daily value$).ti,ab,kf. 143
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89

90

91

92

93

94

95

96

97

98

99

100

101

102
103

104

105
106
107

108

108

(recommended dietary allowance$ adj3 (label$

or content$ sign$ or symbol$ or information or
ticket$ or sticker$)).ti,ab,kf. 1

healthy choice.ti,ab,kf. 100

((calorific or calorie$ or caloric) and (label$ or
content$ sign$ or symbol$ or ticket$ or sticker$)).
ti,ab,kf. 1254

((calorific or calorie$ or caloric) adj information).
ti,ab,kf. 125

(fat adj3 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kf. 477

(salt adj3 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kf. 196

(sugar adj3 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kf. 404

(menu adj3 (label$ or content$ sign$ or symbol$
or tag$ or ticket$ or sticker$)).ti,ab,kf. 247

(menu and (nutritional content$ or nutritional
information or traffic light$ or guideline daily
amount or GDA or healthy choice or calorie or fat
or sugar or salt)).ti,ab,kf. 572

(label$ adj2 (legislation$ or regulation$ or policies
or policy)).ti,ab,kf. 602

(drink* label* or drink* content™ label* or drink*
content® sign* or drink* content symbol* or
drink* content™* tag* or drink* content* ticket* or
drink* content™ sticker*).ti,ab,kf. 42

((((soft or sugar? or sweet™ or carbonated or ener-
gy or sport? or diet or flavo?red or fruit* or milk*
or dairy or yoghurt or caffein* or cold or hot or
nonalcohol* or non&#8208;alcohol*) adj3 (drink?
or beverage?)) or soda? or flavo?red water? or fruit
water? or cordial? or squash? or juice? or smooth-
ie? or milkshake? or tea or teas or coffee?) and
(label* or content™® sign* or symbol™* or ticket* or
sticker®)).ti,ab,kf. 2189

76 or 77 or 80 or 82 or 83 or 84 or 85 or 86 or 87
or88or89 or 90 or 91 or 92 or 93 or 94 or 95 or
96 or 97 or 98 or 99 or 10016195

Health Promotion/ 75697

(well being or wellbeing or wellness or health* or
diet* or nutrition or food* or exercis* or physical
activ* or stress* or smoking or cigarette® or tobac-
co).ti,abkf. 4993512

(intervention or programme or program®).ti,ab,kf.
1477235

103 and 104 593629

102 or 105643447

(worksite* or workplace* or worker* or occupa-
tion* or job or jobs or employee* or employment
or organisation® or organization* or corporate).mp.
1524562

Workplace/24192
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107 or 1081524562

106 and 109 160761

((limit* or restrict* or regulat™ or standard*)

and (marketing or adverti* or promot*)).ti,ab,kf.
443857

Advertising as Topic/ 14894

exp marketing/ 35545

112 or 11335545

(limit* or restrict® or regulat* or standard*).ti,ab,kf.
5045057

114 and 115 4922

111 or 116445373

(food$ or fat$ or sugar$ or salt or diet$ or nutri-
tio$ or snack$ or eat$).ti,ab,kf. 2184808

(((soft or sugar? or sweet* or carbonated or energy
or sport? or diet or flavo?red or fruit* or milk* or
dairy or yoghurt or caffein* or cold or hot or nonal-
cohol* or non-alcohol*) adj3 (drink? or beverage?))
or soda? or flavo?red water? or fruit water? or
cordial? or squash? or juice? or smoothie? or milk-
shake? or tea or teas or coffee?).ti,ab,kf. 99418
(tobacco or cigarette® or smoking).ti,ab,kf. 313988
118 or 119 or 1202515640

117 and 121 56670

air pollution.ti,ab,kf. 30289

exp Air Pollution/ 60150

particulate matter.ti,ab,kf.21463

exp Particulate Matter/ 65974

carbon monoxide.ti,ab,kf. 28613

exp Carbon Monoxide/ 18162

exp Air Pollutants/ 94949

exp Sulfur Dioxide/ 5471

sulphur dioxide.ti,ab,kf. 1153

nitrogen dioxide.ti,ab,kf. 5804

exp Nitrogen Dioxide/ 5037

ozone.ti,ab,kf. 22150

exp Ozone/ 15337

123 0or124 or 125 0r 126 or 127 or 128 or 129 or
130 0r 131 or 132 or 133 or 134 or 135219403
((availability or accessibility) and (supermarket™ or
((recreation or exercise or physical activit*) adj3
(space* or facilit* or ground*)) or (park or parks or
playground*))).ti,ab,kf. 1371

((improve* or increas* or expand*) and (((land-use
or pavement* or sidewalk* or street) adj1 design)
or traffic safety or neighbo?rhood a?sthetics or
walkability or pedestrian infrastructure or ((local
or neighbo?rhood or built) adj3 environment*))).
ti,ab,kf. 8068

(((limit* or restrict* or reduc*) adj3 (density or
number)) and ((shop™* or outlet*) adj3 (tobacco or
cigarette* or smoking))).ti,ab,kf. 30

137 or 138 or 139 9368
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141 (“population-level” or “population level”).ti,ab, kf.
20018

142  ((structural or policy or policies or population*) adj
(approach* or intervention* or strateg*)).ti,ab,kf.
8726

143 141 or 14228589

144 46 or 56 or 73 or 101 or 110 or 122 or 136 or 140
or 143630624

145 exp Primary Prevention/ 156514

146 primary prevention.ti,ab,kf. 20174

147 145 0r 146171680

148 exp Cardiovascular Diseases/ or exp Stroke/
2462482

149  (cardiovascular® or coronary* or heart* or myocar-
dial infarction* or cardiac* or stroke* or cerebro-
vascular accident™®).ti,ab,kf. 2003207

150 148 or 1493350164

151 147 and 150 16888

152 *Cardiovascular Diseases/pc or exp *Coronary Dis-
ease/pc or exp *Myocardial Infarction/pc or exp
*Heart Failure/pc or exp *Heart Arrest/pc or exp
*Stroke/pc 51812

153 ((prevent* or (reduc* adj risk*)) and (cardiovascu-
lar* or heart® or myocardial infarction* or cardiac*
or stroke*)).ti. 22393

154 151 or 152 or 153 74014

155 (metaanalys* or “meta analys*” or “meta-
analys*”).mp. 227453

156 (systematic* adj2 review*).mp. 233311

157 1550r 156 350112

158 154 and 157 4229

159 limit 154 to (meta analysis or “systematic review”)
2553

160 158 or 159 4229

161 limit 160 to (comment or editorial or letter) 264

162 160 not 161 3965

163 144 and 162 217

EMBASE (Ovid)

Search date: 24 March 2021

Actual database searched: EMBASE Classic + EMBASE
1947 to 23 March 2021

EMBASE Classic + EMBASE < 1947 to 23 March 2021 >

NOoOu b WN -

food secur$.ti,ab,kw. 9292

food insecur$.ti,ab,kw. 6362

food poverty.ti,ab,kw. 97

food sufficien$.ti,ab,kw. 92

food insufficien$.ti,ab,kw. 183

food desert$.ti,ab,kw. 353

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-
ar$1 or grocer$ or restaurant$1 or fast food$1 or
take away$1) adj3 environment$).ti,ab,kw. 6003
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((food or garden$ or cook$) adj3 skill$).ti,ab,kw.
756

(food adj5 (prepar$ or budget$ or shop$ or
purchas$ or buy$ or acquisition or acquir$) adj5
skill$).ti,ab,kw. 149

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 access$3).ti,ab,kw. 1246

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 access$).ti,ab,kw. 1638

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 availab$).ti,ab,kw. 3864

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or restaurant$1 or fast food$1 or take
away$1) adj3 cost$3).ti,ab,kw. 629

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$1 or grocer$ or supermarket$1 or grocery
store$1 or food store$1 or food shop$1 or corner
store$1 or cafeteria$1 or canteen$1 or food
outlet$1 or bodega$1 or tienda$1) adj3 pric$).
ti,ab,kw. 554

((fruit$1 or vegetable$1 or fat$1 or salt$1 or
sugar$ or grocer$ or diet or dietary) adj3 variet$).
ti,ab,kw. 3519

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-
ar$ or grocer$) adj4 (supply or supplies)).ti,ab,kw.
1144

((fruit$1 or vegetable$1 or fat$1 or salt$1 or sug-
ar$ or grocer$) adj3 (purchas$ or expenditure$1 or
spend$ or spent)).ti,ab,kw. 1843

((food$1 or fruit$1 or vegetable$1 or fat$1 or
salt$1 or sugar$ or grocer$ or supermarket$1

or cafeteria or corner store$1 or canteen$1 or
meal$1) adj5 sale$1).ti,ab,kw. 1133

(food$1 adj3 (environment$ or access$ or cost$ or
availab$ or pric$ or variet$ or supply$ or supplies
or purchas$ or expenditure$1 or spend or spent or
spending) adj5 (fresh or health$ or unhealthy$

or junk$ or nutriti$ or adequate or quality or
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

110

sufficient or insufficient or secure or insecure$ or
safe)).ti,ab,kw. 7373

(food$1 adj (environment$ or access$ or cost$

or availab$ or pric$ or expenditure$1 or spend-
ing$1)).ti,ab. 10509

(food system$1 and (fresh or health$ or un-
healthy$ or junk$ or nutriti$ or adequate or
quality or sufficient or insufficient or secure or
insecure$ or safe)).ti,ab,kw. 1813

((policy or policies) adj3 (food$1 or fruit$1 or vege-
table$1 or fat$1 or salt$1 or sugar$ or nutritio$ or
grocer$ or meal$1)).ti,ab,kw. 4920

((council$1 or coalition$1 or co-op$1 or co-
operative$1) adj3 (food$1 or fruit$ or vegetable$1
or nutritio$ or fat$1 or salt$1 or sugar$ or gro-
cer$)).ti,ab,kw. 533

((deliver$ or transport$ or distribut$) adj3 (gro-
cer$ or meal$1 or fruit$1 or vegetable$1 or fat$1
or salt$1 or sugar$)) and (outreach or service$

or scheme or program$ or policy or policies or
project$ or nutritio$ or home$1 or communit$

or neighbour$ or neighbor$ or rural$ or urban$ or
provide$ or choice or control)).ti,ab,kw. 8775
((deliver$ or transport$ or distribut$) adj2 food$1)
and (outreach or service$ or scheme or program$
or policy or policies or project$ or nutritio$ or
home$1 or communit$ or neighbour$ or neigh-
bor$ or rural$ or urban$ or provide$ or choice or
control)).ti,ab,kw. 2439

((public transport or transport* service* or trans-
port* scheme or mobile or ((transport* or travel)
and (infrastructure or local or access or com-
munit*))) and (food store* or food shop* or food
retail* or supermarket or grocer*)).ti,ab,kw. 339
((payment$1 or benefit$1 or money or purchas$ or
buy$ or welfare or financ$ or cash or income) adj5
(food$1 or grocer$ or fruit$1 or vegetable$1 or
nutritio$ or meal$1) adj5 (supplement$ or assist$
or extra or aid or support or help)).ti,ab,kw. 1677
((tax or taxes or taxation or subsid$ or voucher$1
or coupon$1) adj3 (food$1 or grocer$ or fruit$1 or
vegetable$1 or nutritio$ or meal$1)).ti,ab,kw. 919
(garden$ adj3 (communit$ or food$1 or nutritio$
or kitchen$1 or home$1 or school$1)).ti,ab,kw.
1443

(market$1 adj3 (garden$ or food$1 or nutritio$

or produce or fruit$1 or vegetable$1 or farm$ or
grower$)).ti,ab,kw. 3212

((food$1 or meal$1) adj3 service$1).ti,ab,kw. 3817
((community nutrition or public health nutrition)
adj3 (project$1 or program$)).ti,ab,kw. 153
((agricultural polic$ or land us$3 or land zone$1 or
land zoning or urban planning or town planning)
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and (food$1 or grocer$ or fruit$1 or vegetable$1
or nutritio$ or meal$1)).ti,ab,kw. 1930

(urban agriculture or edible landscape$1 or civic
agriculture).ti,ab,kw. 320

(community supported agriculture or community
shared agriculture).ti,ab,kw. 59

((commun$ or collective or farm$) adj3 kitchen$).
ti,ab,kw. 162

food for work.ti,ab,kw. 9

(food stamp$ or WIC or supplemental nutrition
program or supplemental nutrition assistance pro-
gram).ti,ab,kw. 2899

grow$ your own.ti,ab,kw. 55

(veg* box* or food box* or food basket* or fruit
basket* or veg* basket*).ti,ab,kw. 286

(diet/ or healthy diet/ or food/ or cooking/) and
(exp health promotion/ or exp health care policy/
or public health/) and (poverty/ or social class/ or
exp socioeconomics/ or social welfare/ or commu-
nity care/)1803

food security/ or food insecurity/ 8391

food availability/ 4558

(exp vegetable/ or food industry/ or exp fruit/) and
(marketing/ or exp social marketing/)1451

(exp catering service/ or food industry/) and ((sup-
ply$ or supplie$ or secur$ or insecur$ or access$
or availab$ or fruit$ or vegetable$ or nutritio$).
ti,ab. or (health promotion or fruit or vegetable

or poverty or social welfare or hunger or social
responsibility or feeding behavior).sh.)20131
or/1-4590793

tax/16238

exp finance/ and exp government/ 1494

exp economics/ and exp government/ 17512
reimbursement/ 59250

(tax or taxation or taxes or price or prices or
pricing or cost or costs or subsidy or subsidi* or
demand elasticity).ti,ab,kw. 867644

(Ainancial adj3 (incentive* or disincentive®)).
ti,ab,kw. 6465

fiscal measure*.ti,ab,kw. 92

or/47-53931691

(food or fruit* or vegetable* or soft drink* or soda
or beverage* or petrol* or diesel or gasoline or to-
bacco or cigarette* or smoking).ti,ab,kw. 1216568
54 and 55 48299

exp mass communication/ 607456

consumer health information/ 4018

exp multimedia/ 4328

marketing/ or exp social marketing/ 32409

(radio or television or “tv” or campaign* or advert*
or boards or newspaper* or maga?in* or brochure*
or leaflet* or pamphlet* or cinema* or (mass adj
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62

63
64
65
66
67
68
69
70
71

72
73
74

75
76

77

78

79
80

81

82

83

84

(communication or media)) or internet or social
media or blog* or facebook or twitter or instagram
or podcast™ or broadcast* or audiovisual or film*
or movie* or ((cell or cellular or mobile) adj (tele-
phone* or phone*))).ti,ab,kw. 565092

((“cd” or “cds” or dvd or dvds or video or videos)
adj3 distribut*).ti,ab,kw. 1658

or/57-62 1075865

alcohol consumption/ 135634

exp “tobacco use”/ or smoking cessation/ 456481
exp feeding behavior/ 190944

exp physical activity/ 467335

exp exercise/ 388475

fitness/ 41648

exp sport/ 184330

((alcohol* adj2 (drink* or consumption)) or (drink-
ing adj5 (behavio?r or habit*)) or nutrition* or
diet* or food* or feed* or eating or meal or meals
or ((physical or motor) adj5 (activ* or exercis*))

or physical conditioning or running or jogging or
swimming or walking or skiing or cycling or climb-
ing or smok™* or tobacco* or cigarette*).ti,ab,kw.
3014988

or/64-713693704

63 and 72 136608

food packaging/ and (label$ or content$ sign$ or
symbol$ or ticket$ or sticker$ or diet$ or health$
or calori$ or nutritio$ or guideline daily amount$
or recommended daily amount$ or nutrient ref-
erence value$ or nutrient daily value$).ti,ab,kw.
4795

food pack$.ti,ab,kw. 3193

((Nutritio$ or Nutrient$) adj5 (label$ or content$
sign$ or symbol$ or ticket$ or sticker$)).ti,ab,kw.
2380

(nutrition$ information or nutrient$ information).
ti,ab,kw. 2379

(Food$ label$ or food$ content$ label$ or food$
content$ sign$ or food$ content symbol$ or
food$ content$ tag$ or food$ content$ ticket$ or
food$ content$ sticker$).ti,ab,kw. 2253

traffic light$.ti,ab,kw. 1514

(guideline daily amount$ or nutrient reference
value$ or nutrient daily value$).ti,ab,kw. 173
(recommended dietary allowance$ adj5 (label$
or content$ sign$ or symbol$ or information or
ticket$ or sticker$)).ti,ab,kw. 6

((calorific or calorie$ or caloric) and (label$ or
content$ sign$ or symbol$ or ticket$ or sticker$)).
ti,ab,kw. 1900

((calorific or calorie$ or caloric) adj information).
ti,ab,kw. 173

(fat adj5 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kw. 1207
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(salt adj5 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kw. 505

(sugar adj5 (label$ or content$ sign$ or symbol$ or
tag$ or ticket$ or sticker$)).ti,ab,kw. 731

(menu adj5 (label$ or content$ sign$ or symbol$
or tag$ or ticket$ or sticker$)).ti,ab,kw. 331
(menu and (nutritional content$ or nutritional
information or traffic light$ or guideline daily
amount or GDA or healthy choice or calorie or fat
or sugar or salt)).ti,ab,kw. 832

(label$ adj2 (legislation$ or regulation$ or policies
or policy)).ti,ab,kw. 793

healthy choice.ti,ab,kw. 144

(drink* label* or drink* content™ label* or drink*
content® sign* or drink* content symbol* or
drink* content* tag* or drink* content™ ticket™ or
drink* content* sticker*).ti,ab,kw. 55

((((soft or sugar? or sweet* or carbonated or ener-
gy or sport? or diet or flavo?red or fruit* or milk*
or dairy or yoghurt or caffein* or cold or hot or
nonalcohol* or non-alcohol*) adj3 (drink? or bever-
age?)) or soda? or flavo?red water? or fruit water?
or cordial? or squash? or juice? or smoothie? or
milkshake? or tea or teas or coffee?) and (label* or
content™ sign* or symbol* or ticket* or sticker*)).
ti,ab,kw. 2974

74 or750r760r77 or78 or 79 or 80 or 81 or 82
or 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or
91 or 9219860

exp health promotion/ 103726

(well being or wellbeing or wellness or health* or
diet* or nutrition or food* or exercis* or physical
activ* or stress* or smoking or cigarette® or tobac-
co).ti,ab,kw. 6725566

(intervention or programme or program®).ti,ab,kw.
2095843

95 and 96 838109

94 or 97 911460

(worksite* or workplace* or worker* or occupa-
tion* or job or jobs or employee* or employment
or corporate).ti,ab,kw. 616522

work/ or workplace/ or occupation/ or employee/
or employment/ 212811

99 or 100 693390

98 and 101 83630

((limit* or restrict* or regulat* or standard*) and
(marketing or adverti* or promot*)).ti,ab,kw.
576681

exp advertising/ 5348

exp marketing/ 25673

104 or 10530328

(limit* or restrict* or regulat* or standard™).
ti,ab,kw. 6764100

106 and 107 8320

111
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109
110

111

112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

129

130

131

132

133

134

135

136

137
138

112

103 or 108 578513

(food$ or fat$ or sugar$ or salt or diet$ or nutri-
tio$ or snack$ or eat$).ti,ab,kw. 2933519

(((soft or sugar? or sweet™ or carbonated or energy
or sport? or diet or flavo?red or fruit* or milk* or
dairy or yoghurt or caffein* or cold or hot or nonal-
cohol* or non-alcohol*) adj3 (drink? or beverage?))
or soda? or flavo?red water? or fruit water? or
cordial? or squash? or juice? or smoothie? or milk-
shake? or tea or teas or coffee?).ti,ab,kw. 128725
(tobacco or cigarette® or smoking).ti,ab,kw.
447883

110 or 111 or 112 3392265

109 and 113 76257

air pollution.ti,ab,kw. 42869

exp air pollution/ 173278

particulate matter.ti,ab,kw. 30155

particulate matter/ 45025

carbon monoxide.ti,ab,kw. 37415

carbon monoxide/ 42348

exp air pollutant/ 83469

sulfur dioxide/ 16555

sulphur dioxide.ti,ab,kw. 2608

nitrogen dioxide.ti,ab,kw. 7883

nitrogen dioxide/ 14668

ozone.ti,ab,kw. 31715

ozone/ 30604

1150r 116 0or 117 or 118 or 119 or 120 or 121 or
122 or 123 or 124 or 125 or 126 or 127 281539
((availability or accessibility) and (supermarket™ or
((recreation or exercise or physical activit*) adj3
(space* or facilit* or ground*)) or (park or parks or
playground™))).ti,ab,kw. 1705

((improve* or increas™* or expand*) and (((land-use
or pavement* or sidewalk* or street) adj1 design)
or traffic safety or neighbo?rhood a?sthetics or
walkability or pedestrian infrastructure or ((local
or neighbo?rhood or built) adj3 environment*))).
ti,ab,kw. 9502

(((limit* or restrict* or reduc*) adj3 (density or
number)) and ((shop* or outlet*) adj3 (tobacco or
cigarette* or smoking))).ti,ab,kw. 37

129 or 130 or 131 11115

(“population-level” or “population level”).ti,ab,kw.
24730

((structural or policy or policies or population®) adj
(approach* or intervention* or strateg*)).ti,ab,kw.
10746

133 or 134 35286

46 or 56 or 73 0or 93 or 102 or 114 or 128 or 132
or 135731547

primary prevention/ 42522

primary prevention.ti,ab,kw. 31070
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139 137 or 138 56732

140 exp cardiovascular disease/ or exp cerebrovascular
accident/ 4641897

141 (cardiovascular® or coronary* or heart* or myocar-
dial infarction* or cardiac* or stroke* or cerebro-
vascular accident™®).ti,ab,kw. 2975541

142 140 o0r 141 5547762

143 139 and 142 28578

144 *cardiovascular disease/pc or exp *coronary artery
disease/pc or exp *heart infarction/pc or *heart
failure/pc or exp *heart arrest/pc or exp *cerebro-
vascular accident/pc 39364

145 ((prevent* or (reduc* adj risk*)) and (cardiovascu-
lar* or coronary* or heart* or myocardial infarc-
tion* or cardiac* or stroke* or cerebrovascular
accident*)).ti. 35525

146 143 or 144 or 145 84112

147 (metaanalys™* or “meta analys*” or “meta-
analys*”).mp. 333616

148 (systematic* adj2 review*).mp. 389427

149 147 or 148 544925

150 146 and 149 6438

151 limit 146 to (meta analysis or “systematic review”)
4294

152 1500r 151 6438

153 limit 152 to (conference abstract or conference
paper or “conference review” or editorial or letter)
1252

154 152 not 153 5186

155 136 and 154 199

Cochrane Database of Systematic Reviews (Wiley)
Date Run: 24 March 2021

ID Search

#1 MeSH descriptor: [Primary Prevention] explode all
trees

#2 “primary prevention”:ti,ab,kw

#3 #1 or #2

#4 MeSH descriptor: [Cardiovascular Diseases] ex-
plode all trees

#5 MeSH descriptor: [Stroke] explode all trees

#6 (cardiovascular® or coronary* or heart* or (myo-
cardial next infarction®) or cardiac* or stroke* or
(cerebrovascular next accident™)):ti,ab,kw

#7 #4 or #5 or #6

#8 #3 and #7

#9 [mh ~“cardiovascular diseases”[m;]]/PC]

#10 [mh “coronary disease”[mj]/PC]

#11 [mh “myocardial infarction”[mj]/PC]

#12  [mh “heart failure”[m;j]/PC]

#13 [mh “heart arrest”[mj]/PC]

#14  [mh “stroke”[mj]/PC]

#15 #9or#10or#11lor#12 or#13 or#14
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#16

#17
#18
#19
#20
#21
#22
#23
#24

#25

#26

#27

#28

#29

#30

#31

((prevent™® or (reduc* near/2 risk)) and (cardiovas-
cular* or coronary* or heart* or (myocardial next
infarction®) or cardiac* or stroke™ or (cerebrovascu-
lar next accident®))):ti

#8 or #15 or #16

(food NEXT secur*):ti,ab,kw

(food NEXT insecur*):ti,ab,kw

“food poverty”:ti,ab,kw

(food NEXT sufficien®):ti,ab,kw

(food NEXT insufficien*):ti,ab,kw

(food NEXT desert*):ti,ab,kw

((Fruit* OR vegetable* OR fat* OR salt* OR sug-
ar* OR grocer® OR restaurant® OR (fast NEXT
food™) OR (take NEXT away*)) NEAR/3 environ-
ment*):ti,ab,kw

((food OR garden* OR cook*) NEAR/3
skill*):ti,ab,kw

(food NEAR/5 (prepar* OR budget* OR shop*
OR purchas* OR buy* OR acquisition OR acquir*)
NEAR/5 skill*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket* OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria* OR
canteen® OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 access*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket* OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria* OR
canteen™ OR (food NEXT outlet*) OR restaurant®
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 access*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket™ OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria® OR
canteen™ OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 availab*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket® OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria® OR
canteen™ OR (food NEXT outlet*) OR restaurant*
OR (fast NEXT food*) OR (take NEXT away?*))
NEAR/3 cost*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR supermarket® OR (grocery NEXT
store*) OR (food NEXT store*) OR (food NEXT
shop*) OR (corner NEXT store*) OR cafeteria® OR
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#32

#33

#34

#35

#36

#37

#38

#39

#40

#41

#42

#43
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canteen® OR (food NEXT outlet*) OR bodega* OR
tienda*) NEAR/3 pric*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer* OR diet OR dietary) NEAR/3 vari-
et*):ti,ab,kw

((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer*) NEAR/4 (supply OR supplies)):ti,ab,kw
((fruit* OR vegetable* OR fat* OR salt* OR sugar*
OR grocer*) NEAR/3 (purchas* OR expenditure*
OR spend* OR spent)):ti,ab,kw

((food* OR fruit* OR vegetable* OR fat* OR salt*
OR sugar* OR grocer* OR supermarket* OR caf-
eteria OR (corner NEXT store*) OR canteen* OR
meal*) NEAR/5 sale*):ti,ab,kw

(food* NEAR/3 (environment™® OR access* OR
cost™ OR availab* OR pric* OR variet* OR supply*
OR supplies OR purchas* OR expenditure* OR
spend OR spent OR spending) NEAR/5 (fresh

OR health* OR unhealthy* OR junk* OR nutriti*
OR adequate OR quality OR sufficient OR insuffi-
cient OR secure OR insecure* OR safe)):ti,ab
(food™ NEXT (environment™ OR access® OR cost*
OR availab* OR pric* OR expenditure* OR spend-
ing*)):ti,ab

((food NEXT system*) AND (fresh OR health* OR
unhealthy* OR junk® OR nutriti* OR adequate OR
quality OR sufficient OR insufficient OR secure
OR insecure™ OR safe)):ti,ab,kw

((policy OR policies) NEAR/3 (food* OR fruit* OR
vegetable® OR fat* OR salt* OR sugar* OR nutri-
tio* OR grocer* OR meal™*)):ti,ab,kw

((council* OR coalition* OR co-op* OR co-
operative*) NEAR/3 (food* OR fruit* OR vegeta-
ble* OR nutritio* OR fat* OR salt* OR sugar* OR
grocer*)):ti,ab,kw

((deliver* OR transport* OR distribut*) NEAR/3
(grocer* OR meal* OR fruit* OR vegetable* OR fat*
OR salt* OR sugar*)) AND (outreach OR service*
OR scheme OR program* OR policy OR policies OR
project® OR nutritio® OR home OR homes

OR communit* OR neighbour* OR neighbor* OR
rural® OR urban* OR provide* OR choice OR con-
trol)):ti,ab,kw

(((deliver* OR transport™ OR distribut®) NEAR/2
food*) AND (outreach OR service®* OR scheme OR
program* OR policy OR policies OR project* OR
nutritio® OR home OR homes OR communit*

OR neighbour* OR neighbor* OR rural* OR urban*
OR provide* OR choice OR control)):ti,ab,kw
((“public transport” OR (transport* NEXT service*)
OR (transport* NEXT scheme) OR mobile OR
((transport* OR travel) AND (infrastructure OR lo-
cal OR access OR communit*))) AND ((food NEXT
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#44

#45

#46

#47

#48

#49

#50

#51

#52

#53

#54

#55

#56
#57

#58

#59

#60
#61

#62
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store*) OR (food NEXT shop*) OR (food NEXT
retail*) OR supermarket OR grocer*)):ti,ab,kw
((payment* OR benefit* OR money OR purchas*
OR buy* OR welfare OR financ* OR cash OR
income) NEAR/5 (food* OR grocer* OR fruit* OR
vegetable* OR nutritio* OR meal*) NEAR/5 (sup-
plement* OR assist* OR extra OR aid OR support
OR help)):ti,ab,kw

((tax OR taxes OR taxation OR subsid* OR
voucher* OR coupon*) NEAR/3 (food* OR gro-
cer* OR fruit* OR vegetable* OR nutritio* OR
meal*)):ti,ab,kw

(garden® NEAR/3 (communit* OR food* OR nutri-
tio* OR kitchen* OR home™* OR school*)):ti,ab,kw
(market* NEAR/3 (garden* OR food* OR nutritio*
OR produce OR fruit* OR vegetable* OR farm* OR
grower®)):ti,ab,kw

((food* OR meal*) NEAR/3 service*):ti,ab,kw
((“community nutrition” OR “public health nutri-
tion") NEAR/3 (project™ OR program™)):ti,ab,kw
(((agricultural NEXT polic*) OR (land NEXT (use*
OR usage*)) OR (land NEXT zone*) OR “land
zoning” OR “urban planning” OR “town planning”)
AND (food* OR grocer* OR fruit* OR vegetable*
OR nutritio® OR meal*)):ti,ab,kw

(“urban agriculture” OR (edible NEXT landscape®)
OR “civic agriculture”):ti,ab,kw

(“community supported agriculture” OR “commu-
nity shared agriculture”):ti,ab,kw

((commun* OR collective OR farm*) NEAR/3 kitch-
en*):ti,ab,kw

“food for work”:ti,ab,kw

((food NEXT stamp*) OR WIC OR “supplemental
nutrition program” OR “supplemental nutrition
assistance program”):ti,ab,kw

(grow™ NEXT your NEXT own):ti,ab,kw

((veg* NEXT box*) OR (food NEXT box*) OR (food
NEXT basket*) OR (fruit NEXT basket*) OR (veg*
NEXT basket*)):ti,ab,kw

(Imh ~diet] OR [mh ~food] OR [mh ~cookery])
AND ([mh *“health promotion”] OR [mh ~"health
policy”] OR [mh ~”public health”]) AND ([mh ~pov-
erty] OR [mh *"social class”] OR [mh *"socioeco-
nomic factors”] OR [mh ~"social welfare”])

[mh ~“Food supply”]

[mh ~Food Industry”]

([mh ~Vegetables] OR [mh ~“food industry”] OR
[mh ~fruit]) AND [mh marketing]

[mh “Food Services”] AND ((supply* OR supplie*
OR secur* OR insecur* OR access* OR availab*
OR fruit* OR vegetable* OR nutritio* OR “health
promotion” OR poverty OR “social welfare” OR
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#63

#64
#65
#66

#67
#68

#69

#70
#71

#72

#73
#74
#75
#76
#77
#78

#79

#80
#81
#82
#83
#84
#85
#86
#87
#88
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hunger OR “social responsibility” OR “food hab-
its"):ti,ab,kw)

#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR
#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR
#30 OR #31 OR #32 OR #33 OR #34 OR #35

OR #36 OR #37 OR #38 OR #39 OR #40 OR #41
OR #42 OR #43 OR #44 OR #45 OR #46 OR
#47 OR #48 OR #49 OR #50 OR #51 OR #52

OR #53 OR #54 OR #55 OR #56 OR #57 OR #58
OR #59 OR #60 OR #61 OR #62

[mh ~taxes] OR [mh *“tax exemption”]

[mh ~“Government Programs”]

[mh ~“financing, organized”] OR [mh *"financing,
government”]

[mh ~“Cost Sharing”]

(tax OR taxation OR taxes OR price OR prices OR
pricing OR cost OR costs OR subsidy OR subsidi*
OR “demand elasticity”):ti,ab,kw

(Ainancial NEAR/3 (incentive® OR disincen-
tive™)):ti,ab,kw

(fiscal NEXT measure*):ti,ab,kw

#64 OR #65 OR #66 OR #67 OR #68 OR #69 OR
#70

(food OR fruit* OR vegetable* OR “soft drink*”
OR soda OR beverage* OR petrol* OR diesel OR
gasoline OR tobacco OR cigarette® OR smok-
ing):ti,ab,kw

#71 AND #72

[mh “communications media”]

[mh ~“consumer health information”]

[mh Internet]

[mh marketing]

(radio OR television OR tv OR campaign* OR ad-
vert* OR boards OR newspaper* OR magazin* OR
brochure* OR leaflet* OR pamphlet* OR cinema*
OR (mass NEXT (communication OR media)) OR
internet OR “social media” OR blog* OR facebook
OR twitter OR instagram OR podcast* OR broad-
cast® OR audiovisual OR film* OR movie* OR ((cell
OR cellular OR mobile) NEXT (telephone* OR
phone*))):ti,ab,kw

((cd OR cds OR dvd OR dvds OR video OR videos)
NEAR/3 distribut*):ti,ab,kw

#74 OR #75 OR #76 OR #77 OR #78 OR #79
[mh “drinking behavior”]

[mh “tobacco use”]

[mh “Food Habits”]

[mh ~“Motor Activity”]

[mh exercise]

[mh “physical fitness”]

[mh sports]

((alcohol* NEAR/2 (drink* OR consumption)) OR
(drinking NEAR/5 (behavio?r OR habit*)) OR
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#89

#90
#91
#92

#93
#94
#95
#96

#97
#98

#99
#100
#101

#102

#103

#104
#105

#106

nutrition® OR diet* OR food* OR feed* OR eating
OR meal OR meals OR ((physical OR motor)
NEAR/5 (activ* OR exercis*)) OR “physical con-
ditioning” OR running OR jogging OR swimming
OR walking OR skiing OR cycling OR climbing OR
smok™* OR tobacco* OR cigarette*):ti,ab,kw

#81 OR #82 OR #83 OR #84 OR #85 OR #86 OR
#87 OR #88

#80 AND #89

[mh “Food Packaging”]

(label* OR (content* NEXT sign*) OR symbol* OR
ticket* OR sticker* OR diet* OR health* OR calori*
OR nutritio* OR (“guideline daily” NEXT amount*)
OR (“recommended daily” NEXT amount*) OR
(“nutrient reference” NEXT value*) OR (“nutrient
daily” NEXT value*)):ti,ab,kw

#91 AND #92

(food NEXT pack™*):ti,ab,kw

[mh “Product Labeling”]

(food* OR fat* OR sugar* OR salt OR diet* OR
health* OR calori* OR nutritio* OR (“guideline
daily” NEXT amount*) OR (“recommended daily”
NEXT amount*) OR (“nutrient reference” NEXT
value*) OR (“nutrient daily” NEXT value*) OR
snack* OR eat™):ti,ab,kw

#95 AND #96

(((soft OR sugar* OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein®* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink* OR beverage*)) OR soda? OR (fla-
vo?red NEXT water*) OR (fruit NEXT water?) OR
cordial? OR squash? OR juice? OR smoothie? OR
milkshake? OR tea OR teas OR coffee?):ti,ab,kw
#95 AND #98

[mh “Food Labeling”]

((nutritio® OR nutrient*) NEAR/3 (label* OR
(content™ NEXT sign*) OR symbol* OR ticket* OR
sticker®)):ti,ab,kw

((nutrition® NEXT information) OR (nutrient* NEXT
information)):ti,ab,kw

((food* NEXT label*) OR (food* NEXT content*
NEXT label*) OR (food* NEXT content® NEXT
sign*) OR (food* NEXT content NEXT symbol*) OR
(food™ NEXT content® NEXT tag*) OR (food* NEXT
content™ NEXT ticket*) OR (food* NEXT content*
NEXT sticker*)):ti,ab,kw

(traffic NEXT light*):ti,ab,kw

((“guideline daily” NEXT amount*) OR (“nutrient
reference” NEXT value*) OR (“nutrient daily” NEXT
value*)):ti,ab,kw

((“recommended dietary” NEXT allowance*)
NEAR/3 (label* OR (content® NEXT sign*) OR
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#107
#108

#109

#110

#111

#112

#113

#114

#115

#116

#117

#118

#119
#120

#121
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symbol* OR information OR ticket* OR stick-
er*)):ti,ab,kw

“healthy choice”:ti,ab,kw

((calorific OR calorie* OR caloric) AND (label* OR
(content™ NEXT sign*) OR symbol* OR ticket* OR
sticker®)):ti,ab,kw

((calorific OR calorie* OR caloric) NEXT informa-
tion):ti,ab,kw

(fat NEAR/3 (label* OR (content* NEXT sign*) OR
symbol* OR tag* OR ticket* OR sticker*)):ti,ab,kw
(salt NEAR/3 (label* OR (content* NEXT sign*) OR
symbol* OR tag* OR ticket* OR sticker*)):ti,ab,kw
(sugar NEAR/3 (label* OR (content™ NEXT

sign*) OR symbol* OR tag* OR ticket* OR stick-
er*)):ti,ab,kw

(menu NEAR/3 (label* OR (content® NEXT

sign®) OR symbol* OR tag* OR ticket* OR stick-
er*)):ti,ab,kw

(menu AND ((nutritional NEXT content*) OR
“nutritional information” OR (traffic NEXT

light*) OR “guideline daily amount” OR GDA OR
“healthy choice” OR calorie OR fat OR sugar OR
salt)):ti,ab,kw

(label* NEAR/2 (legislation* OR regulation* OR
policies OR policy)):ti,ab,kw

((drink* NEXT label*) OR (drink* NEXT content*
NEXT label*) OR (drink* NEXT content* NEXT
sign*) OR (drink* NEXT content NEXT symbol*)
OR (drink* NEXT content* NEXT tag*) OR (drink*
NEXT content® NEXT ticket*) OR (drink* NEXT
content™ NEXT sticker*)):ti,ab,kw

((((soft OR sugar? OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein®* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink? OR beverage?)) OR soda? OR
(flavo?red NEXT water?) OR (fruit NEXT water?)
OR cordial? OR squash? OR juice? OR smoothie?
OR milkshake? OR tea OR teas OR coffee?) AND
(label* OR (content* NEXT sign*) OR symbol* OR
ticket* OR sticker*)):ti,ab,kw

#93 OR #94 OR #97 OR #99 OR #100 OR #101
OR #102 OR #103 OR #104 OR #105 OR #106
OR #107 OR #108 OR #109 OR #110 OR

#111 OR #112 OR#113 OR #114 OR #115 OR
#116 OR #117

[mh ~“Health Promotion”]

(“well being” OR wellbeing OR wellness OR
health* OR diet* OR nutrition OR food* OR
exercis® OR (physical NEXT activ*) OR stress*
OR smoking OR cigarette* OR tobacco):ti,ab,kw
(intervention OR programme OR pro-
gram™*):ti,ab,kw
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#122 #120 AND #121

#123 #119 OR #122

#124 (worksite* OR workplace* OR worker* OR occupa-
tion*™ OR job OR jobs OR employee* OR employ-
ment OR corporate):ti,ab,kw

#125 [mh “Workplace]

#126 #124 OR #125

#127 #123 AND #126

#128 ((limit* OR restrict* OR regulat* OR stan-
dard*) AND (marketing OR adverti* OR pro-
mot™*)):ti,ab,kw

#129 [mh ~“Advertising as Topic”]

#130 [mh marketing]

#131 #129 OR #130

#132 (limit* OR restrict* OR regulat* OR stan-
dard*):ti,ab,kw

#133 #131 AND #132

#134 #128 OR #133

#135 (food* OR fat* OR sugar* OR salt OR diet* OR
nutritio® OR snack* OR eat*):ti,ab,kw

#136 (((soft OR sugar? OR sweet* OR carbonated OR
energy OR sport? OR diet OR flavo?red OR fruit*
OR milk* OR dairy OR yoghurt OR caffein®* OR
cold OR hot OR nonalcohol* OR non-alcohol*)
NEAR/3 (drink? OR beverage?)) OR soda? OR (fla-
vo?red NEXT water?) OR (fruit NEXT water?) OR
cordial? OR squash? OR juice? OR smoothie? OR
milkshake? OR tea OR teas OR coffee?):ti,ab,kw

#137 (tobacco OR cigarette® OR smoking):ti,ab,kw

#138 #135 OR #136 OR #137

#139 #134 AND #138

#140 “air pollution”:ti,ab,kw

#141 [mh “Air Pollution”]

#142 “particulate matter”:ti,ab,kw

#143 [mh “Particulate Matter”]
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T4

Berglund
(1978)

Bolland (2008)
Buring (2006)

Chang (2006)

Coope (1986)

Corella (2013)

EUCTR (2013)

Fowkes (2010)

Frantz (1989)

Gaede (2016)

Gaede (2003)

Gong (2015)

Hackett

(2019)

Hao (2015)

Hinderliter

(2015)

Hsia (2006)

Trial name

PREvencién con
DletaMEDiterranea

The Steno-2 Study

Steno-2 Study

Sweden

New Zealand

USA

Taiwan

UK

Spain

UK

Denmark

Denmark

China

China

USA

T c
o )
= ]
[} (]
o ©
> >
T T©
=3 3
- A4
w (2]

1970-3 Parallel

RCT

Parallel

RCT
1992- Parallel
2004 RCT

1995-9 Parallel

RCT
1978-
2003- Parallel
10 RCT
2013-7 Parallel
RCT
1998- Parallel
2008 RCT
Parallel
RCT
1993- Parallel
2014 RCT
1993- Parallel
2001 RCT
2011  Cluster
RCT
Parallel
RCT
Cluster
RCT
Parallel
RCT
1995- Parallel
2000 RCT

o

a

2

c

2 2

© "

= >

] T

H &
Journal Single centre
Journal Single centre
Journal Not reported
Journal Single centre
Journal Multicentre
Journal Multicentre

Multicentre

Journal Not reported
Journal Multicentre
Journal Single centre
Journal Single centre
Journal Multicentre
Journal Multicentre
Conference Not reported
abstract
Conference Not reported
abstract
Journal Multicentre

Study settings

Clinic

Others

Workplace

Others

Others

Community

Not reported

Community

Hospital

Others

Others

Community

Others

Not reported

Not reported

Clinic

Interventions

BP lowering/control

Nutritional

supplement/control

Aspirin/control

Dietary/control

BP lowering/control

Intervention group

Pharmacological

Non-
pharmacological

Pharmacological

Non-
pharmacological

Pharmacological

Dietary/dietary/control Non-

Others/control

Aspirin/control

Dietary/control

Health promotion/
health promotion

Health promotion/
health promotion

Physical activity/
control

Others/others/others

Health promotion/
control

Multicomponent/
dietary/control

Nutritional
supplement/control

pharmacological

Pharmacological

Pharmacological

Pharmacological

Mixed
interventions

Mixed
interventions

Non-
pharmacological

Pharmacological

Non-
pharmacological

Non-
pharmacological

Non-
pharmacological

Intervention duration

31

36

93

96

84

Longest follow-up period

52

120

53

69

97

15

254

96

46

101

Sample size

1026

1471

39,876

1981

904

7016

3350

9057

160

160

450

857

12,245

131

36,282

51.5

74

75

68

67

62

72

64

62.7

62

Per cent female

100

100

37.5

57.7

61.5

31.5

58

100

Mean BMI
Hypertension
Type 2 diabetes

26.5 3

23 40

15

5.5

30 83 48.7 143

3 325
30.5 96.5 100
41
19
317 8
29 335 6
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9CT

Blot (1993)

Jarrett (1977)

Leonetti
(1990)

Li(2012)

Manson (a)
(2019)

Lonn (2016)

Lu (2018){Lu,
2018 #216}

Manson (b)
(2019)

Mark (1996)

Miettinen
(1985)

Natvig (1968)

Naukkarinen
(1989)

Oellgaard
(2018)

Patel (1985)

Rachmani
(2001)

[
£
1]
c
K
=
China
UK
USA
Heart Outcomes
Prevention Evaluation
(HOPE) - 3 trials
China
USA
China
Norway
Finland

T c
o )
= ]
[} (]
o ©
> >
T T©
=3 3
- A4
w (2]

1986- Parallel
91 RCT

1968- Parallel

RCT

1986~
92

2011-7 Parallel

RCT
2007- Parallel
15 RCT

Parallel

RCT

2011-7 Parallel

RCT
1985- Parallel
91 RCT

Parallel

RCT
1965- Parallel
66 RCT

1974-? Parallel
RCT

Parallel
RCT

Parallel
RCT

1995- Parallel

RCT

Publication type

Journal

Journal

Journal

Conference

abstract

Journal

Journal

Conference

abstract

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Study site

Multicentre

Not reported

Multicentre

Multicentre

Not reported

Multicentre

Not reported

Not reported

Not reported

Not reported

Not reported

Not reported

Not reported

Single centre

Single centre

Study settings

Others

Workplace

Clinic

Clinic

Not reported

Clinic

Not reported

Not reported

Workplace

Workplace
hospital

Not reported

Not reported

Workplace

Clinic hospital

Interventions

Blood glucose
lowering/control

BP lowering/control

Multicomponent/
control

Nutritional
supplement/control

BP lowering/control

BP lowering/BP
lowering

Nutritional
supplement/control

Nutritional
supplement/control

Health promotion/
health promotion/
control

Nutritional supple-
ment/nutritional
supplement

BP lowering/control

Health promotion/
health promotion

Physical activity/
control

Health promotion/
control

Intervention group

Non-
pharmacological

Mixed
interventions

Pharmacological

Non-
pharmacological

Non-
pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Non-
pharmacological

Mixed
interventions

Non-
pharmacological

Mixed
interventions

Mixed
interventions

Non-
pharmacological

Non-
pharmacological

Intervention duration

Longest follow-up period

60
6 0
72 276
73 73
42 103
41
73 73
72 0
60
60 132
94 254
2 50
48

Sample size

2184

25,871

12,705

13,542

25,871

1815

10,000

1815

192

141

59

67

66

67

47.7

47.7

57

Per cent female
Mean BMI

48

51 28
46.5 27

51 28

56

39

51 285

Hypertension

50

38

50

22.7

22.7

Type 2 diabetes

135

55 275

135

100

16.7

16.7

75.5
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I 5
M 2 &
g g 3
= 3 3z
2 g 2
= n an
Radford The Auckland Calcium USA 1998- Parallel
(2013) Study 2005 RCT
Scragg (2017) New Zealand 2011-5 Parallel
RCT
Strandberg Finland 1974~ Parallel
(1991) 89 RCT
VETCOOP 1964-9 Parallel
(1970) RCT
Wood (1994) Parallel
RCT
Yamashita Japan 2004-9 Parallel
(2013) RCT
Schrier (2007) ABCD USA
Bakris (2013) ACCOMPLISH USA, Sweden, Parallel
Norway and RCT
Finland
Patel (2007) ADVANCE Asia, Australasia, -2007 Parallel
Europe, and North RCT
America
Downs (2001) AFCAPS/TexCAPS USA Parallel
RCT
Han (2017) ALLHAT-LLT 1994~  Parallel
2002 RCT
Gaziano ARRIVE Study Germany, ltaly, Parallel
(2018) Ireland, Poland, RCT
Spain, the UK, and
the USA
ASCENDa The ASCEND Study UK Parallel
(2018) RCT
ASCENDb The ASCEND Study Parallel
(2018) RCT
McNeil (a) Australia ASPREE 2010-7 Parallel
(2018) RCT

Publication type

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Study site

Study settings

Interventions

Not reported Not reported Nutritional

Multicentre

Not reported

Not reported

Multicentre

Multicentre

Not reported

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Not reported

Clinic

Community
workplace

Hospital
Community
others

Others

Not reported

Others

Hospital/clinic

Workplace

Clinic

Others

Community/
clinic/others

Community
clinic/others

Community

supplement/control

Nutritional
supplement/control

Multicomponent/
control

BP lowering/control

Health promotion/
control

BP lowering/BP
lowering

BP lowering/control
BP lowering/BP

lowering

BP lowering/control

Lipid lowering/control

Lipid lowering/control

Aspirin/control

Aspirin/control

Nutritional
supplement/control

Aspirin/control

Intervention group

Non-
pharmacological

Non-
pharmacological

Mixed

interventions

Pharmacological

Non-

pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Pharmacological

Intervention duration

60

50

60

12

60

Longest follow-up period

60

50

180

60

12

42

60

36

60

60

89

89

57

Sample size

1408

5108

1222

380

12,472

818

480

6191

11,140

6608

2867

12,546

15,480

15,480

19,114

67

48

48.5

50

63.5

58

66

58

71

64

63

63

=
1]
£
&
-
c
3
4
100 26.5
42
295 253
42 32
38.5
43 28
15 27
495 29
30 28
475 31
37 31
56

Hypertension

29

36.5

68.5

62

62

74.5

Type 2 diabetes

25

100

100

51

100

94

11

0.5

19.5

62

15

125

22

28.5
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8¢t

Kataja-
Tuomola
(2010)

Doyle (1987)

De Backer
(1988)

Ruggenenti
(2011)

Colhoun
(2009)

Goodman (a)
(2004)

Goodman (b)
(2004)

Nakao (a)
(2010)

Nakao (b)
(2010)

Casiglia (1994)

Kaczorowski
(2011)

Wang (2018)

Ogihara
(2014)

Trial name

ATBC Study

The Australian
Therapeutic Trial in
Mild Hypertension

The Belgian Heart
Disease Prevention
Project

BENEDICT-B

CARDS

Beta-Carotene and
Retinol Ef?cacy Trial
(CARET)

Beta-Carotene and
Retinol Ef?cacy Trial
(CARET)

CASE-J

CASE-J

CASTEL

(CArdiovascular STudy

in the ELderly)

CHAP

CHIEF

Finland

Australia

Belgium

Italy

USA

USA

Japan

Japan

Italy

Canada

China

COLM (Combination Japan

of OLMesartan)

-]
=
~
o
-3
>
5]
F]
2
0

1985~
93

1972-

1998~
2006

1997~
2003

1983~
2001

1983~
2001

1983~
90?

2005-

08

2007~
11

Study design

Parallel
RCT

Parallel
RCT

Cluster
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Cluster
RCT

Parallel
RCT

Publication type

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Conference
abstract

Journal

Study site

Not reported

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Not reported

Multicentre

Multicentre

Study settings

Community

Others

Others

Not reported

Clinic

Community
clinic/others

Workplace

Not reported

Not reported

Community

Community

Clinic

Interventions

Nutritional supple-
ment/nutritional

supplement/nutritional

supplement/control

BP lowering/control

Health promotion/
control

BP lowering/BP
lowering

Lipid lowering/control

Nutritional
supplement/control

Nutritional
supplement/control

BP lowering/BP
lowering

BP lowering/BP
lowering

BP lowering/control

Health promotion/
control

BP lowering

BP lowering/BP
lowering

Intervention group

Non-
pharmacological

Pharmacological

Non-
pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Non-
pharmacological

Pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Pharmacological

Pharmacological

Intervention duration

72

24

36

Longest follow-up period

96

120

71

48

72

72

48

48

84

12

41

40

Sample size

1700

3427

36,730

281

2838

14,254

4060

2018

2685

655

145,441

13,542

5141

58

50

62

61.5

57.5

57

64

64

73.5

75

74

Per cent female

36.5

26

32

44

44

45

57

48

3
§ ©
— B -g
2 § ®
e £ ~
§ 8 o
[ > &
= I F
28.5
30 100 100
100
25 100 100
24 100
27 10
24

25

66.5

38.5

32

32
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6¢l

Coop (1978)

Huo (2015)

Li (2014)

DCCT-EDIC
(2015)

Diabetes
(2016)

Kochen (2015)

Marre (2004)

Hanefield
(1991)

DREAM
(2008)

Suzuki (2005)

Staessen
(1990)

Tatti (1998)

Muhlestein
(2014)

[
£
1]
c
K
=
Coop Edinburgh,
Budapest, and
Prague
CSPPT China
CSQDPS China

Diabetes Control and Canada
Complications Trial
(DCCT)

DCCT-EDIC

DEGAM Benefits China

DIABHYCAR European and
north African
countries

DIS

DREAM International

E-Cost

European Working

Party on High Blood
Pressure in the Elderly
(EWPHE) Study

FACET Italy

FACTOR-64

T c
o )
= ]
[} (]
o ©
> >
T T©
=3 3
- A4
w (2]

1965-? Parallel

RCT
2008- Parallel
13 RCT
1986- Cluster
2009 RCT
1983- Parallel
2012 RCT
1983? Parallel
-2013 RCT
2008- Parallel
13 RCT
1995- Parallel
2001 RCT

Parallel

RCT

2001-6 Parallel

RCT
1999- Parallel
2002 RCT

Parallel

RCT

1992-5 Parallel

RCT
2007- Parallel
14 RCT

Publication type

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Study site

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Multicentre

Study settings

Not reported

Community

Clinic

Clinic

Clinic

Community

Community
clinic

Clinic

Others

Clinic

Clinic

Clinic

Clinic

Interventions

Lipid lowering/nutri-

tional supplement

Multicomponent/BP

lowering

Multicomponent/
control

Blood glucose
lowering/blood
glucose lowering

Blood glucose
lowering/blood
glucose lowering

Multicomponent/BP

lowering

BP lowering/control

Lipid lowering/control

BP lowering/control

BP lowering/control

BP lowering/control

BP lowering/BP
lowering

Health promotion/

control

Intervention group

Pharmacological

Mixed
interventions

Non-
pharmacological

Mixed

interventions

Mixed
interventions

Mixed

interventions

Pharmacological

Mixed
interventions
Pharmacological

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Intervention duration
Longest follow-up period

60

60 60

72 276

84 324

360

72

60

97

35

85

Sample size
Per cent female

10,627 46

20,702 60 69

568 46 45

1441 27 47

1441

20,702

4912 65 30

1139 457 44.7

5269

2048 50 51.5

4695
380 63 40
899 61.5 47.5

Mean BMI
Hypertension

25
4
23
100
29 555
29 30.7
30.5 100
33 66

Type 2 diabetes

100

100

100

100

100

56

44

185

155

33.3
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(05

Liu (2005)

Tonkin (2012)

IPPPSH
(1985)

Maitland-van
(2007)

Wilhelmsen
(1986)

Wilhelmson
(1987)

Huttunen
(1994)

Asayama
(2012)

Bulbulia
(2011)

Mancia (2003)

Jorgensen
(2014)

Ueki (2017)

Yokoyama
(2007)

Trial name

FEVER

FIELD

IPPPSH

GenHat

Goteborg

HAPPHY

HHS

HOMED-BP

HPS

INSIGHT

Inter99

J-DOIT3

JELIS

China

France

Sweden

Belgium, Canada,
Czechoslovakia,
Denmark,
Finland, France,
Germany, Greece,
Iceland, Italy,

the Netherlands,
Norway, Sweden,
UK and USA

Finland

Japan

Europe and Israel

Denmark

Japan

Japan

-]
=
~
o
-3
>
5]
F]
2
0

1998~
2000

1977-?

1994~
2002

1970~
983

1975~
85

2001~
10

1994~
2001

1994-?

1999-
2001

2006-
09

Study design

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Publication type

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

w
o0
.C
- g
w w
> >
T ©
= =
4 4
& &
Multicentre
Multicentre  Not reported

Not reported Not reported
Multicentre  Clinic
Not reported Community

Multicentre  Others

Multicentre  Clinic

Multicentre  Clinic

Not reported Not reported
Multicentre  Not reported
Multicentre  Community
Clinic

Multicentre

Clinic

Interventions

BP lowering/control

Lipid lowering/control

BP lowering/control

Lipid lowering/control

BP lowering/control

BP lowering/BP
lowering

Lipid lowering/control

BP lowering/BP

lowering/BP lowering/

control

Lipid lowering/control

BP lowering/BP
lowering

Health promotion/
control

Multicomponent/
control

Nutritional supple-

ment/lipid lowering

Intervention group

Pharmacological

Pharmacological

Pharmacological

Pharmacological

Non-

pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Pharmacological

Pharmacological

Non-
pharmacological

Mixed
interventions

Mixed
interventions

Intervention duration

54

18

60

Longest follow-up period

60

60

60

72

142

45

102

64

132

120

120

60

Sample size

9711

6357

9467

30,022

6569

4081

3518

17,519

1302

59,616

2540

18,645

=
]
£
&
-
c
3
4
61 39.5
66 50
52
60 50
52
50
59 38
61 67.5

c

K=l
— (7]
.
< [
g £
= I
26
30
27 100
24

Type 2 diabetes

100

30

345

135

25 100 100 23.5

24

19
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1€T

Saito (2017)

Uchiyama
(2016)

Sugawara
(2019)

Everett (2010)
KLIS (2000)
Gong (2018)
Gilbert (2018)
Newman
(2016)

Sasaki (2002)
LRC-CPPT
(1992)

Olsson (1991)
Kushiro (2008)
MRC trial
(1992)

MRFIT (1996)

NHFA (1981)

ORIGINALE
(a) (2016)

[

£

1]

c

K

=
JPAD Japan
JPP Japan
JPP-70 Japan
JUPITER 26 countries
KLIS Japan
KM2H-squared China
LEADER
LIFE USA
LISK Japan
LRC-CPPT
MAPHY
MEGA Japan
MRC trial
MRFIT USA
NHFA Australia
OIRGINALE

Study period

1990-?

2010-?

1989~
97

1973~
89

1978~
87

1994~
2004

c
)
wn
o
°
>
©
3
2
0

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Cluster
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Parallel
RCT

Publication type

Journal

Journal

Journal

Journal

Journal

Journal

Conference

abstract

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Journal

Study site
Study settings

Multicentre  Clinic

Multicentre  Clinic
Multicentre  Clinic
Multicentre
Multicentre
Multicentre  Community
Not reported Not reported
Multicentre  Clinic/others
Multicentre  Clinic
Multicentre  Clinic
Multicentre  Clinic

Not reported Not reported
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Appendix 5 Risk of bias of included studies

Study identification

Dayton (1969)
Holme (2015)
Holme (2016)
Virtamo (1998)
Kitas (2019)
Alehagen (2015)
Alehagen (2018)
Gaede (2008)
Alexander (2008)
Anthonisen (2005)
Beishuizen (2004)
Berglund (1978)
Bolland (2008)
Buring (2006)
Chang (2006)
Coope (1986)
Corella (2013)
EUCTR (2013)
Fowkes (2010)
Frantz (1989)
Gaede (2016)
Gaede (2003)
Gong (2015)
Hackett (2019)
Hao (2015)
Hinderliter (2015)
Hsia (2006)

Blot (1993)
Jarrett (1977)
Leonetti (1990)

Li (2012)

Manson (a) (2019)
Lonn (2016)

Lu (2018){Lu, 2018 #216}

Manson (b) (2019)
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process
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Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
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Unclear

Low risk of bias
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Low risk of bias
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Unclear

High risk of bias
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Unclear
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Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Unclear
Unclear

Low risk of bias

Low risk of bias
Some concerns
Unclear
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

This research article should be referenced as follows:
Uthman OA, Court R, Enderby J, Nduka C, Al-Khudairy L, Anjorin S, et al. Identifying optimal primary prevention interventions for major cardiovascular disease events and all-cause
mortality: a systematic review and hierarchical network meta-analysis of RCTs. Health Technol Assess 2025;29(37):75-140. https://doi.org/10.3310/RLDH7432
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intended intervention Missing data
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Some concerns
Some concerns
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Low risk of bias
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Low risk of bias
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Low risk of bias
Low risk of bias
Low risk of bias
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Low risk of bias
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Low risk of bias

Unclear
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Low risk of bias
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Low risk of bias
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Unclear
Unclear
Unclear
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Unclear
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Unclear
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Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
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Low risk of bias

Some concerns
Some concerns
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Low risk of bias
Low risk of bias
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Low risk of bias

Measure of
outcome

Unclear
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Unclear
Unclear
Low risk of bias
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Unclear
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear
Unclear

Low risk of bias

Some concerns
Some concerns
Unclear
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

Selective reported

result

Unclear

Low risk of bias
Low risk of bias
Low risk of bias
High risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
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Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
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Low risk of bias

Low risk of bias
Some concerns
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Low risk of bias
Low risk of bias
Unclear

Low risk of bias
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Study identification

Randomisation
process

Deviation from

Health Technology Assessment 2025 Vol. 29 No. 37

intended intervention Missing data

Measure of
outcome

Selective reported

result

Mark (1996)
Miettinen (1985)
Natvig (1968)
Naukkarinen (1989)
Oellgaard (2018)
Patel (1985)
Rachmani (2001)
Radford (2013)
Scragg (2017)
Strandberg (1991)
VETCOOP (1970)
Wood (1994)
Yamashita (2013)
Schrier (2007)
Bakris (2013)

Patel (2007)

Downs (2001)

Han (2017)
Gaziano (2018)
ASCENDa (2018)
ASCENDb (2018)
McNeil (a) (2018)
Kataja-Tuomola (2010)
Doyle (1987)

De Backer (1988)
Ruggenenti (2011)
Colhoun (2009)
Goodman (a) (2004)
Goodman (b) (2004)
Nakao (a) (2010)
Nakao (b) (2010)
Casiglia (1994)
Kaczorowski (2011)
Wang (2018)
Ogihara (2014)
Coop (1978)

Huo (2015)
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Low risk of bias
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Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias

Low risk of bias
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Some concerns
Unclear
Unclear
Unclear
Unclear

Some concerns
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Low risk of bias
Some concerns
Low risk of bias
Some concerns
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
High risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Unclear

Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Some concerns
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Unclear

Low risk of bias
Low risk of bias

Low risk of bias
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Study identification

Li (2014)
DCCT-EDIC (2015)
Diabetes (2016)
Kochen (2015)
Marre (2004)
Hanefield (1991)
DREAM (2008)
Suzuki (2005)
Staessen (1990)
Tatti (1998)
Mubhlestein (2014)
Liu (2005)

Tonkin (2012)
IPPPSH (1985)
Maitland-van (2007)
Wilhelmsen (1986)
Wilhelmson (1987)
Huttunen (1994)
Asayama (2012)
Bulbulia (2011)
Mancia (2003)
Jorgensen (2014)
Ueki (2017)
Yokoyama (2007)
Saito (2017)
Uchiyama (2016)
Sugawara (2019)
Everett (2010)
KLIS (2000)

Gong (2018)
Gilbert (2018)
Newman (2016)
Sasaki (2002)
LRC-CPPT (1992)
Olsson (1991)
Kushiro (2008)
MRC trial (1992)

Randomisation
process

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

This research article should be referenced as follows:
Uthman OA, Court R, Enderby J, Nduka C, Al-Khudairy L, Anjorin S, et al. Identifying optimal primary prevention interventions for major cardiovascular disease events and all-cause
mortality: a systematic review and hierarchical network meta-analysis of RCTs. Health Technol Assess 2025;29(37):75-140. https://doi.org/10.3310/RLDH7432
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intended intervention Missing data

Low risk of bias
Some concerns
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Some concerns
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Measure of
outcome

Low risk of bias
Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

result

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Selective reported
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Study identification

Randomisation
process

Deviation from
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intended intervention Missing data

Measure of
outcome

Selective reported

result

MRFIT (1996)
NHFA (1981)

ORIGINALE (a) (2016)
ORIGINALE (b) (2016)

Sesso (2012)
Sacco (a) (2003)
Sacco (b) (2003)
Estruch (2018)”
Maruthur (2009)
Asselbergs (a) (2004)
Asselbergs (b) (2004)
Matsuzaki (2011)
Lloyd (2013)
Fagerberg (1998)
ROME (1986)
Howard (2008)
Trenkwalder (2005)
Kostis (2011)
Shea (2011)
Elkeles (1998)
Malacco (2003)
Gong (1996)
Dahlof (1993)
Lindholm (2000)
Hercberg (2010)
Lisheng (1996)
Cauley (2013)
Thijs (2009)
Bethel (2017)
Cook (2018)
Holman (a) (2008)
Holman (b) (2008)
Takano (2012)
Hayward (2015)
Veterans (1972)
Rosei (1997)

Rose (1992)
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Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

Low risk of bias
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Some concerns
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Unclear

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Some concerns
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Low risk of bias
Some concerns
Unclear

Low risk of bias

Some concerns

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
High risk of bias
High risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

Low risk of bias

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Unclear

Low risk of bias

Low risk of bias
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Study identification

Margolis (2014)

WHOEUCollab (1986)

Kurth (2011)
Lee (1999)
Ford (2016)
Bhatt (2020)
Gerstein (2019)
Manson (2018)

ORIGIN (2012)(Gerstein,

2012 #217)

Randomisation
process

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Deviation from
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intended intervention Missing data

Some concerns
Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Some concerns
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Measure of

outcome

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

result

Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias
Low risk of bias

Low risk of bias

Selective reported

MREFIT, Multiple Risk Factor Intervention Trial.
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Uthman OA, Court R, Enderby J, Nduka C, Al-Khudairy L, Anjorin S, et al. Identifying optimal primary prevention interventions for major cardiovascular disease events and all-cause
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