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Abstract

Background: Cardiovascular diseases are the world's leading cause of morbidity and mortality. An active lifestyle

is one of the cornerstones in the primary prevention of cardiovascular disease. An initial step in guiding primary
prevention programs is to refer to clinical guidelines. We aimed to systematically review clinical practice guidelines on
primary prevention of cardiovascular disease and their recommendations regarding physical activity.

Methods: We systematically searched Trip Medical Database, PubMed and Guidelines International Network from
January 2012 up to December 2020 using the following search strings: ‘cardiovascular disease, ‘prevention;, combined
with specific cardiovascular disease risk factors. The identified records were screened for relevance and content. We
methodologically assessed the selected guidelines using the AGREE Il tool. Recommendations were summarized
using a consensus-developed extraction form.

Results: After screening, 27 clinical practice guidelines were included, all of which were developed in Western coun-
tries and showed consistent rigor of development. Guidelines were consistent about the benefit of regular, moderate-
intensity, aerobic physical activity. However, recommendations on strategies to achieve and sustain behavior change
varied. Multicomponent interventions, comprising education, counseling and self-management support, are recom-
mended to be delivered by various providers in primary health care or community settings. Guidelines advise to
embed patient-centered care and behavioral change techniques in prevention programs.

Conclusions: Current clinical practice guidelines recommend similar PA lifestyle advice and propose various delivery
models to be considered in the design of such interventions. Guidelines identify a gap in evidence on the implemen-
tation of these recommendations into practice.
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Background

Cardiovascular diseases (CVDs) are the number one
cause of death worldwide; more people die annually from
CVDs than from any other cause. In 2016 alone, an esti-
mated 17.9 million people died from CVDs, accounting
for 31% of global mortality. According to estimates of
the World Health Organization, nearly 75% of vascular
events may be prevented when a combination of cost-
effective population-wide and individual interventions
are implemented appropriately [1]. Addressing modifi-
able CVD risk factors can prevent disability and death,
and improve quality of life. The most important behav-
ioral risk factors of heart disease and stroke are physical
inactivity, unhealthy diet, tobacco use and harmful use of
alcohol [2, 3].

Current literature demonstrates numerous methods to
reduce CVD risk profile with strong consensus regarding
lifestyle behavior. Primary prevention is an important
priority for all developers of health policy [4]. Physical
activity (PA) is one of the main targeted areas in CVD
primary prevention, nested within a broader lifestyle
approach and besides medical treatment [5]. Although
countries are facing an overall pandemic of physical
inactivity similar to that of smoking, the response to
the public health challenge of inactivity has not been
as strong as needed [6]. Worldwide, one in four adults
and three in four adolescents currently do not meet
the global recommendations for PA set by the World
Health Organization. In some countries, levels of attain-
ment of PA guidelines can be as low as 30% and inac-
tivity accounts for 1-3% of national health care costs
[7]. Evidence shows that adults stand to gain substantial
longevity benefits by becoming more physically active,
irrespective of established CVD risk factors. Increasing
and maintaining PA levels to meet the minimum public
health recommendations can prevent nearly one in two
deaths associated with physical inactivity [8].

Despite high evidence on the importance of lifestyle
behavior change interventions, implementation in prac-
tice remains limited [9]. Horizon 2020 project SPICES'
aims to implement a program, containing PA behav-
ior interventions, for the primary prevention of CVD in
primary health care and community settings in various
high (Belgium, France, United Kingdom), middle (South
Africa) and low (Uganda) income contexts. As improv-
ing the efficiency of disseminating the evidence-based
practices to practitioners is often seen as a solution for
bridging the science-to-practice gap [10], a first step for
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us was to explore the guidelines in order to inform the
SPICES program, before evaluating further implementa-
tion thereof. Clinical practice guidelines (CPGs) organ-
ize and provide the best available evidence to support
clinical decision making [11]. Systematically reviewing
existing CPGs is an approach that has been used before,
however, to our knowledge, no recent study exists that
systematically reviewed international CPGs with a focus
on PA in the primary prevention of CVD. Our aim is to
review guidelines in order to identify best practice rec-
ommendations in terms of the design and implementa-
tion of interventions, e.g. setting; intervention deliverers;
intervention content, for the implementation and evalua-
tion in the Horizon 2020 project SPICES sites.

This systematic review aims to answer the following
research question: What recommendations are made in
CPGs to guide the design and the implementation of PA
interventions in primary health care and at community
level, for the primary prevention of CVD?

Methods

We applied standard systematic review methodology as
outlined by the Cochrane Collaboration [12] and we used
the PRISMA? checklist [13] (Additional file 1) for self-
evaluation of the overall standards and quality require-
ments for reporting a systematic literature review. All
authors contributed to the development of the research
protocol prior to the study.

Between September 2017 and January 2018, NA, PVR
and HB carried out a systematic search on Trip Medi-
cal Database and International Guidelines Library of
the Guidelines International Network (G-I-N) to reach
a broad scope of CPGs. An additional systematic search
was subsequently carried out on G-I-N and PubMed in
December 2020, with the aim of updating the results of
this review with the most recently published guidelines.
Suitable search strategies were developed for each data-
base, using multiple combinations of free text, MeSH
terms, word variants, Boolean operators and trunca-
tion for: ‘cardiovascular disease, ‘prevention; ‘risk; ‘life-
style, ‘physical activity! Publication type was restricted
to ‘guidelines; the status was specified to be published
or under review and language was restricted to English,
Dutch and French.

All records were submitted to a selection procedure on
relevance and content, by means of pre-defined in- and
exclusion criteria. Publication types other than CPGs and
those published before January 2012 were excluded from
this review. In case of different versions of the same CPG,
we included the most recent one. Titles and abstracts

2 Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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were independently screened by NA, DLG and MO.
Records were excluded if both reviewers agreed they
were not eligible; discrepancies between reviewers were
resolved by discussion until consensus (NA, DLG, MO,
JYLR, HB).

CPGs were included if the recommendations
described PA interventions for primary prevention of
CVD, in comparison to other (lifestyle) intervention or
no intervention, targeting the general, adult population.
Guidelines needed to report on at least one relevant
patient outcome measure commonly used for CVD risk
assessment, such as CVD mortality and morbidity, or
modifiable risk factors in relation to the primary pre-
vention of CVD (e.g. overweight and obesity, hyperlipi-
demia, hypertension, lifestyle behavior, dysglycemia).
Interventions had to be implemented in primary health
care or community settings.

CPGs were excluded if they focused exclusively on
CVD risk assessment, pharmacological interventions
or lifestyle interventions other than exercise (diet,
smoking, alcohol), or if they were explicitly targeting
children, adolescents or a geriatric population. Guide-
lines addressing secondary prevention of CVD, specific
conditions related to CVD (e.g. familial hypercholes-
terolemia, chronic kidney disease, type I diabetes mel-
litus) and the management of CVD risk factors beyond
primary prevention, were excluded from this review as
well.

At least two researchers (NA, MO, DLG, JYLR, PVR,
PVB, HB) independently performed a quality appraisal
of full text records with the AGREE?® II instrument. The
tool comprises 23 items, organized into six domains:
scope and purpose, stakeholder involvement, rigor of
development, clarity of presentation, applicability and
editorial independence [14]. The reviewers’ overall
assessment (scores from 0 to 7, with a consensus-based
cut off at a minimum score of 5/7 for inclusion) in com-
bination with a positive advice on use of the guideline
(‘yes’ for inclusion), determined the in- or exclusion of
each CPG. Records with scores below 5 or around cut-
off (one score 4 and one score 5), were excluded. Discrep-
ant scores (more than 1-point difference and one score
above 4) and reviewers’ recommendations regarding use
of the guideline were discussed until we reached a con-
sensual decision by pooling the data.

In order to ensure accuracy of data extraction for this
literature review, an author-team consensus-based data
extraction form was determined, comprising of three
phases. NA extracted the data, regularly conferring
with the senior research team (PVR, LP, PVB, GM, HB).

3 Appraisal of Guidelines for Research and Evaluation.
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Firstly, we listed all included CPGs and extracted publica-
tion year (or year of latest update), country, developing
organization, language and title. Secondly, we made an
inventory of all PA recommendations, stand alone or as
a component of a broader lifestyle recommendation, in
order to get an overview of the relevant content of each
included CPG with regards to our research questions.
If reported, the following characteristics were extracted
from each recommendation and its scientific underpin-
ning: strength of recommendation and level of evidence,
intervention description and outcomes, implementation
strategies, evidence gaps.

Thirdly, two core recommendation matrices (Addi-
tional files 2 and 3, to read together with Supplemen-
tary material 4 — Grading) were produced: with a listing
of relevant recommendations for each CPG; entailing
detailed information on clinical relevance and level of
evidence grades, primary study intervention character-
istics and reported outcomes. Taking into consideration
cross-guideline recurrence, results were summarized in
Tables 2 and 3.

Results

Our systematic searches retrieved a total of 826 records.
After rejection of 757 records based on title and 6 dupli-
cates, 63 CPGs were eligible for full text screening.
Finally, 47 CPGs could be withheld, 20 of which did not
meet the minimum quality appraisal criteria according to
AGREE II. A summary of the full search and review pro-
cess is presented in a PRISMA flow chart [13] in Fig. 1.

Table 1 summarizes the basic characteristics of the
27 included CPGs, all of which were developed in West-
ern countries. CPGs were categorized according to
their main focus. Seven were dedicated entirely to the
global prevention of CVD and a further three to lifestyle
behavior (LSt), whereas the other CPGs addressed pre-
vention at the level of specific CVD risk factors: seven
records on weight management (OW), four on blood
lipids (LCh), three on blood pressure control (BP) and
three on blood glucose (DM). All included CPGs met
the pre-defined minimum quality according to AGREE II
criteria. The domain scores showed some variability.
Lowest scores were obtained in domain 5 ‘applicability’
(mean 58% [range 25-78%]), highest scores were reached
in domain 4 ‘clarity of development’ (median 79%
[range 56—94%]). (Additional file5 — AGREE Scores).

The information from the guidelines could be divided
into two major categories, including content of PA rec-
ommendations and delivery of PA interventions. Table 2
contains all recommendations related to the content of
PA interventions; Table 3 contains all recommendations
involving the delivery of PA interventions.
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Fig. 1 PRISMA flowchart of search, screen and quality assessment process

In the included guidelines, PA for the primary preven-
tion of CVD was described by four dimensions: inten-
sity, duration, frequency and type of the recommended
PA activity. All CPGs advised interventions to involve
moderate to vigorous PA intensity and a duration of
PA sessions of at least 150 min weekly for moderate, or
at least 75 min weekly for vigorous intensity PA. Four
CPGs reported that several shorter PA sessions were as
effective as one session of 30 min daily as they provided
a similar total energy expenditure [17, 18, 21, 28]. The
CPGs stated that PA should be conducted on a regular
basis, meaning on at least five days of the week, pref-
erably each day of the week [16, 20]. Aerobic PA was

reported to be the fundamental type of PA for the pri-
mary prevention of CVD in eight of the included guide-
lines [17, 18, 23, 27, 28, 32, 35, 36], which should entail
occupational, leisure time, exercise and/or active living
activities. Two guidelines recommended interventions
with a combination of both aerobic and resistance train-
ing for the prevention of diabetes and its CVD com-
plications [17, 41]. Three other guidelines advised on
including resistance training or muscle strengthening
exercises for the primary prevention of CVD, such as
carrying heavy load, heavy gardening, weight training,
push-ups or sit-ups on at least two days a week [18, 19,
32], whereas three other CPGs merely stated that there
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is no evidence for excluding it from interventions [23,
36, 38].

Due to the inverse dose—response relationship
between higher levels of PA and lower risk of CVD
events as reported in the CPGs [18, 23, 33], a gradual
increase of PA levels through a combination of changes
to intensity, duration and/or frequency [17-19, 31, 41]
should be encouraged. For example, a gradual increase
in aerobic PA to 300 min a week of moderate intensity,
or 150 min a week of vigorous intensity aerobic PA, or
an equivalent combination thereof, is recommended
for additional health benefits.

Specifically for the weight management in an adult
overweight or obese population, the included guide-
lines proposed higher-intensity (duration of at least
6 months) comprehensive lifestyle interventions, includ-
ing high basic levels (and gradual increase) of PA, diet
and behavior change components [21, 26-28, 31, 35,
38]. Regular PA with the aim of moderate weight loss
is also advised to reduce the risk of Type 2 Diabetes in
adults with impaired glucose intolerance and impaired
fasting glucose [21, 39, 40]. Five CPGs defined sedentary
behavior as an independent CVD risk factor and urged
to minimize the amount of time spent being sedentary
over extended periods [18, 19, 21], by advising sedentary
people to start PA at low intensity and progress gradually
[17], and to reduce screen time and take breaks from pro-
longed sitting both at home and at work [31].

The included CPGs stated that PA interventions
designed in line with these recommendations, will result
in a decrease in CVD mortality and morbidity. Moreover,
a wide range of indirect health benefits were reported in
the guidelines, such as: a decrease of systolic and diastolic
blood pressure, body fat, body weight, LDL-C, triglycer-
ides, total cholesterol, HbA1c levels and new onset type 2
diabetes mellitus (T2DM); and an increase of HDL-C and
insulin sensitivity.

The recommendations on strategies for delivery and
implementation of PA made by the included guidelines,
could be structured into eight major categories: Support
& follow up, Behavior change, Provider, Information &
education, Patient-centered care, Self-management, Set-
ting & referral, and Delivery mode.

Behavior change interventions are recommended to
be preceded by raising awareness of the individual CVD
risk in relation to lifestyle behavior and an assessment of
the ‘readiness to change’ It is advised to adapt the tim-
ing of such interventions to the stage of motivation, since
people are most susceptible for lifestyle change interven-
tions when they are sensitive to change [26]. Guidelines
recommended to provide structured counseling targeting
lifestyle behaviors [22, 25, 28, 30], incorporating the use
of cognitive-behavioral change techniques throughout
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the multicomponent interventions (e.g. motivational
interviewing, shared decision-making, goal-setting,
action planning and problem-solving) [17, 19, 24, 28, 35].
Guidelines stated the importance of providing educa-
tion and communicating clearly with individual patients
about all aspects of PA interventions, according to health
education principles (e.g. comprehensive amounts of
information, reinforced by resources) and using elements
of effective communication (e.g. non-judgmental inter-
action, reflective listening, showing empathy) [31, 32,
35, 36], hereby creating a shared understanding [21, 28].
Two guidelines also advised to convey tailored messages
to local populations using community resources, in order
to raise general awareness [17, 40]. Patient-centered care
was recommended to entail tailoring interventions to
groups and individuals and individualizing care plans
throughout the entire follow-up pathway, as interven-
tions are advised to meet individual needs, preferences
and circumstances, taking into account social determi-
nants of health [21, 24, 31, 35, 40]. CPGs also proposed to
integrate follow-up support and self-management strate-
gies, such as self-monitoring [31], PA tracking [31, 32, 36]
and relapse management [26] as part of a multicompo-
nent intervention, in order to ensure that initial behavior
change is maintained long-term [19, 24, 28, 36]. The use
of mHealth or eHealth applications was proposed to sup-
port self-management and follow-up interventions [17,
36].

Team-based multidisciplinary care was advised and
guidelines recommended various ways of involving
both professional and non-professional care providers
[17, 19, 21, 29, 37], and linking medical and lay people,
peers and family in the planning, design and delivery of
interventions [40]. CPGs reported various interprofes-
sional collaboration models with clinicians and non-cli-
nicians, and recommended organizing complementary
competencies to be most beneficial for people [17], e.g.
by task sharing and shifting in primary health care [36].
We identified several recommendations around com-
munity-based support of behavior change interventions
through the involvement of community health work-
ers, welfare organizations and social peer support. The
included guidelines proposed multifaceted approaches
with a clear linkage between primary health care and the
community (e.g. by informing people and increase access
towards opportunities for increasing PA behavior in the
community), in order to increase the effectiveness of
interventions [22, 27, 32, 40]. However, they emphasized
the importance of embedding lay/peer-led components
in a wider team led by health care professionals [40] and
underlined the need for appropriate training of both pro-
fessionals and non-professionals involved in behavior
change interventions [24, 36, 40]. CPGs reported various
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advice regarding intensity and frequency of support and
follow-up interventions, emphasizing that it is crucial to
tailor this to the needs of each individual. They differen-
tiated between very brief, brief or extended brief inter-
ventions, and recommended follow-up for at least one
year [15, 17, 24, 36]. High intensity interventions, with
multiple contacts over extended periods, were recom-
mended for active weight management and maintenance
in three guidelines [26—28]. The guidelines reported no
clear precedence in group versus individual and face to
face versus additional remote contacts (e.g. telephone or
web-based) [22, 27].

The particular intervention delivery strategies as
recommended in the included guidelines, can lead to
improvement of the following non-clinical outcomes:
Increase of motivation and self-efficacy, better adher-
ence to behavioral elements of the interventions, higher
participation and attendance rates in treatment activities,
better coping with illness, and higher self-reported health
behavior.

Discussion

The objective of this systematic review of guidelines was
to identify recommendations regarding the design and
implementation of PA interventions for the primary pre-
vention of CVD on primary health care and community
level supporting clinical practice, for the implementation
and evaluation in the Horizon 2020 project SPICES sites.
Using a systematic and comprehensive approach, we
selected 27 high quality CPGs and summarized recom-
mendations on the content of PA advice and provided an
overview of recommended strategies for the delivery of
PA interventions. The strength of this systematic review
and pragmatic summary is that it can guide practitioners
in designing and implementing PA interventions, embed-
ded in a broader lifestyle program.

All CPGs alluded to a healthy lifestyle including regular
PA as representing a major component of primary CVD
prevention and should be recommended to the whole
population. These findings are in line with more recent
systematic reviews of primary studies, which concluded
that given the great health benefits, comprehensively
tackling multiple lifestyle risk factors should be the cor-
nerstone for reducing the global disease burden [42, 43].
Overall, the content (frequency, duration, intensity) of
the PA message that should be given to the adult popu-
lation in order to lower their CVD risk, was consistently
outlined throughout the included CPGs. In their system-
atic review, Kraus and colleagues studied the different
relationships between PA levels and patient outcomes
and found that the associations of PA with beneficial
health outcomes begin when adopting even very modest
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levels; meeting the recommendations reduces mortality
and CVD risk to about 75 percent of the maximal benefit
obtained by PA alone; and PA levels beyond the guide-
lines’ recommended levels reduce risk even more [44].
Nevertheless, the included CPGs identified an important
gap in evidence regarding long-term effectiveness (inter-
ventions follow-up beyond 2-3 years), effect on CVD
morbidity and mortality and the minimum required PA
levels required to gain health benefits. We also found
that recommendations remained inconclusive regard-
ing advice on resistance training. Some CPGs suggested
that a combination of aerobic PA and resistance training
could be effective for people with T2DM, yet limited evi-
dence on effectiveness in CVD protection was reported.
Primary studies examining combined resistance and aer-
obic training reported that taking on both forms of exer-
cise was effective for preventing and managing CVD [45,
46], and it was associated with decreases in body weight,
BMI and abdominal subcutaneous fat, and improve-
ments to abdominal fat, visceral fat, cardio-respiratory
fitness and HbAlc levels [47]. However, a recent system-
atic review found insufficient evidence to determine the
potential beneficial effect of resistance training on non-
fatal events or the effect of substituting aerobic exercise
with resistance training [48]. Five of the included CPGs
in our review defined sedentary behavior as an independ-
ent risk factor for CVD morbidity and mortality. This is
in line with a systematic review which concluded that
higher levels of total daily sitting time are associated with
an increased risk of CVD and diabetes, independent of
PA. The authors suggested that reductions in total daily
sitting should be recommended in public health guide-
lines [45]. However, there is insufficient evidence to sup-
port the assumption that decreasing sitting time would
be easier than effectively promoting PA and evidence
remains unclear whether reductions in sedentary time
are associated with improvements to the CVD risk [49].
Moreover, given the relative independence of sedentary
behavior from PA, it is unsure if existing evidence-based
behavioral strategies for increasing PA will also directly
decrease sedentary behavior [50].

Various strategies for the delivery of interventions to
achieve and sustain behavioral change for healthy life-
style behaviors such as PA, were recommended by the
included guidelines. Most CPGs recommended the
use of multicomponent interventions, however, they
remained unclear as to which are the most essential com-
ponents in a package of interventions. Indeed, complex
interventions make it difficult to define what exactly are
the ‘active ingredients’ of an intervention and how they
relate to each other, due to various interacting compo-
nents; target behavior(s), groups or organizational levels
targeted by the intervention; variability of outcomes; and
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the need for tailoring of the intervention [51]. The use of
behavior change techniques was strongly recommended
in the included CPGs, although the developers identi-
fied an urgent need for future research to examine the
most effective approach to deal with multiple behaviors;
and the effectiveness of individual techniques on motiva-
tion and adherence. Recent studies showed that a com-
bination of education and cognitive-behavioral strategies
appears to be more effective than a single intervention
[52]. Interventions incorporating cognitive behavioral
strategies, including goal-setting, action planning, self-
monitoring, feedback and reinforcement are more likely
to induce changes [53], as does increasing self-efficacy
and action control skills [54]. In some of the guidelines,
technology was recommended as opportunity to improve
provider-patient communication, self-monitoring, and
patient motivation. Current literature reports a discon-
nect between behavioral strategies shown to be effica-
cious in face-to-face studies and the implementation
of these strategies in technology-delivered interven-
tions. The most common types of strategies (feedback,
self-monitoring, and goal setting) are often integrated
in technology interventions, whereas other evidence-
based treatment components, e.g. barriers identification,
relapse prevention, role modeling, motivational inter-
viewing, are not [50]. Team-based care, involving mul-
tidisciplinary professionals, was recommended in the
included guidelines. They proposed task shifting and
sharing strategies to meet time and resource limitations
of primary care staff and in addition, engaging other
deliverers in the community. In a systematic review of
Fisher et al., peer support was shown to have effects in
encouraging and helping to sustain a variety of complex
health behaviors in prevention and disease management
and in areas such as cardiovascular disease, HIV/AIDS,
diabetes and other chronic diseases [55]. Optimizing the
engagement of innovative providers requires clear defi-
nition of roles and scopes of practice, in-service training
and formal supervision, and sensitization of health man-
agers to the importance of counselling [56].

The included CPGs also identified some gaps in
research and practice implications. The design and imple-
mentation of PA lifestyle interventions do bring resource
implications, and guidelines proposed that future research
should focus on the most effective and cost-effective ways
of developing, implementing and assessing tailored and
culturally appropriate interventions on primary care and
community level. According to the CPGs, delivery of life-
style advice requires a rigorous analysis of and tailoring to
the context, vulnerable target population and individual.
The guidelines reported that there was insufficient evi-
dence available to give specific advice on particular popu-
lation groups such as ethnic minority groups or different
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socioeconomic groups; yet they emphasized the impor-
tance of identifying and managing the needs of different
population groups to address inequalities in health. CPGs
could not report consistent information on acceptability
and adherence to changes in different population groups,
interactions between behaviors and processes for change
and (cost-) effectiveness of interventions and strategies for
those at higher risk or the entire population. Moreover,
the guidelines identified a gap in evidence regarding fac-
tors that can influence implementation of the recommen-
dations into practice.

This review has some limitations. All included CPGs
in this review were developed in high-income west-
ern countries with extensive resources, whereas low-
and middle-income countries might require a different
approach. Second, our used strategy and instruments did
not include an analysis of the CPGs’ consistency, mean-
ing that we did not evaluate the underlying strategies of
summary and interpretation of the scientific evidence as
well as the interpretation and formulation of the recom-
mendations, leading to a possible interpretation bias.

By bringing the advice of current CPGs together in
this review, we provided a comprehensive overview of
reported evidence-based recommendations for stakehold-
ers that are involved in the design and implementation of
PA interventions in primary prevention programs. How-
ever, we acknowledge that additional steps are necessary
to actually change practice and policy. Implementation
studies, such as the SPICES project, can give more insight
into contextual barriers and facilitators from the evalua-
tion of implementation outcomes and process, so that
closing the chasm between research and practice can be
supported.

Conclusions

Current high-quality CPGs consistently highlight the
importance of lifestyle interventions in primary preven-
tion programs for CVD, with PA as one of the major com-
ponents. PA interventions should be actively integrated
in primary health care and community settings. Current
clinical practice guidelines recommend similar PA life-
style advice, and they propose various delivery models to
be considered in the design of such interventions. Guide-
lines identify a gap in evidence on the contextual barriers
and facilitators to implementation of these recommenda-
tions, urging for future research to focus on closing the
gap between research and practice.
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