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Abstract

Background: Cardiovascular disease (CVD) such as ischemic heart disease and stroke is the leading causes of death
and disability globally with a growing burden in low and middle-income countries. A credible way of managing
the incidence and prevalence of cardiovascular diseases is by reducing risk factors. This understanding has led to
the development and recommendation for the clinical use of cardiovascular risk stratification tools. These tools
enhance clinical decision-making. However, there is a lag in the implementation of these tools in most countries.
This systematic review seeks to synthesise the current knowledge of the factors influencing the implementation of
cardiovascular risk scoring in primary care settings.

Methods: We searched bibliographic databases and grey literature for studies of any design relating to the topic.
Titles, abstracts and full texts were independently assessed for eligibility by two reviewers. This was followed by
quality assessment and data extraction. We analysed data using an integrated and best fit framework synthesis
approach to identify these factors. Quantitative and qualitative forms of data were combined into a single mixed-
methods synthesis. The Consolidated Framework for Implementation Research was used as the guiding tool and
template for this analysis.

Results: Twenty-five studies (cross-sectional n = 12, qualitative n = 9 and mixed-methods n = 4) were included in
this review. Twenty (80%) of these were conducted in high-income countries. Only four studies (16%) included
patients as participants. This review reports on a total of eleven cardiovascular risk stratification tools. The factors
influencing the implementation of cardiovascular risk scoring are related to clinical setting and healthcare system
(resources, priorities, practice culture and organisation), users (attributes and interactions between users) and the
specific cardiovascular risk tool (characteristics, perceived role and effectiveness).

Conclusions: While these findings bolster the understanding of implementation complexity, there exists limited research
in the context of low and middle-income countries. Notwithstanding the need to direct resources in bridging this gap, it
is also crucial that these efforts are in concert with providing high-quality evidence on the clinical effectiveness of using
cardiovascular risk scoring to improve cardiovascular disease outcomes of mortality and morbidity.

Trial registration: PROSPERO registration number: CRD42018092679.
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Background
Cardiovascular disease (CVD) such as ischemic heart
disease and stroke is the leading causes of death and dis-
ability globally, with a growing burden, particularly in
low and middle-income countries [1–5]. While unmodi-
fiable risk factors (age, sex, race, genetics and familial
history) contribute to CVD burden, most contributing
risk factors are modifiable such as abnormal cholesterol
levels, elevated blood pressure, smoking, unhealthy
diet, moderate/excessive alcohol intake, sedentary life-
style and psychosocial stress. It is estimated that these
risk factors contribute up to 90% of the attributable
risk for ischemic heart disease and stroke in the glo-
bal population [6].
Cardiovascular risk scoring allows health care profes-

sionals to make clinical decisions by quantitatively pre-
dicting the absolute risk of a cardiovascular event
occurring during a defined period by using risk scoring
tools. These tools are widely accepted as the mainstay in
cardiovascular disease prevention guidelines [6–9]. Sys-
tematic reviews have shown that providing cardiovascu-
lar risk scores has an impact on patients at risk of CVD
by increasing the prescribing of lipid-lowering and
blood-pressure-lowering medication in higher-risk pa-
tients, and reducing cardiovascular risk estimates in low-
risk patients [10–12].
The reduction of risk factors (number or magnitude)

in any individual, albeit on a lesser degree, is beneficial.
Geoffrey Rose’s prevention theory explains that small re-
duction in the magnitude of a risk factor at the popula-
tion level (low-to-moderate risk), resulting in a leftward
shift in the overall population risk distribution, results in
fewer cases of disease than reducing the risk factor by
even a large magnitude in those at elevated risk [13]. Be-
sides, cardiovascular risk tools have also been shown to
escalate prevention efforts by matching these efforts to a
person’s absolute risk of developing a cardiovascular

event [1]. This, therefore, helps to direct patients at ele-
vated risk of developing cardiovascular disease into
treatment as they would benefit more compared to those
at low risk; to whom the harms of medication might
outweigh the benefits [6, 8, 14, 15]. The subsequent use
of these tools suggests an overall reduction of a patient’s
absolute cardiovascular risk by reducing the magnitude
of their pre-treatment risk [6]. There is no high-quality
evidence yet, as to whether the use of these tools influ-
ences cardiovascular outcomes on mortality; however,
their usefulness in the reduction of cardiovascular risk
factors is well reported.
Notwithstanding that CVD risk tools are recom-

mended in most clinical guidelines as the mainstay for
cardiovascular disease prevention worldwide, a global
survey conducted by the WHO in 2015 reported a lag in
the implementation of these tools in most countries
[16]. This is despite progress in infrastructure, govern-
ance, financing, policies, action plans, strategies, surveil-
lance and non-communicable disease management. Only
21% of the countries reported having more than 50% of
primary health care facilities offering cardiovascular risk
stratification for high-risk patients. In 26% of the coun-
tries, the use of cardiovascular risk stratification for
these patients was in less than 25% of the primary care
facilities. There was significantly more use of this inter-
vention in high-income countries (> 35%) compared to
low and middle-income countries. In low and middle-
income countries, 42% of these countries offered no risk
stratification in any of their primary facilities.
There is not enough implementation research to ex-

plain these disparities, especially in low and middle-
income countries. This review seeks to synthesise the
current knowledge of the factors influencing the imple-
mentation of cardiovascular risk scoring as a cardiovas-
cular disease prevention strategy in primary care
settings. This understanding could guide implementation
policy and practice and provide insight as to how cardio-
vascular risk assessment tools can be best utilised in
various settings.

Methods
This review has been reported following the Preferred
Reporting Items for Systematic Reviews (PRISMA) guide-
lines for 2015 [17] [see Table S1 in Additional File 1].

Search strategy
A systematic search was carried out to identify all the
relevant studies that reported on facilitators and barriers
to cardiovascular risk scoring in primary care. The full
search strategy is available in Additional File 2. This
strategy was adapted and ran in the following databases:
EMBASE, MEDLINE, the Cochrane Library (CENT
RAL), CINAHL, PsycINFO, Global Health, Web of

Contributions to the literature

� Factors influencing the implementation of cardiovascular risk

scoring in primary care settings buttress the general

understanding that implementation processes are complex,

intricately related and dependent on context.

� More research on the use of cardiovascular risk prediction

tools is needed in low and middle-income countries in the

form of effectiveness-implementation hybrid designs which

combine the elements of clinical effectiveness and imple-

mentation research to enhance public health impact.

� The use of an integrated best fit framework synthesis

allowed us to position our findings in a widely used

implementation science framework: CFIR.
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Science and in Grey literature. The search was not lim-
ited by date or language. Also, we searched references of
all included studies alongside forward and backward cit-
ation searching of key articles already known to us.

Selection criteria
For inclusion, studies had to report on factors relating to
increased, decreased or no use of total cardiovascular
risk assessment tools. This included aspects that influ-
enced the usability and adoption of these tools, oppor-
tunity costs and resources associated with their use or/
and adoption. Only primary studies, i.e. qualitative,
quantitative and mixed-method, were included. Studies
of mixed populations in primary and secondary care
were only included when there was access to data exclu-
sively from primary care populations. Where it was not
clear, clarification was sought from the authors. Only
studies that assessed the systematic provision of an abso-
lute cardiovascular risk assessment, by the integration of
three or more risk factors to a patient by a physician or
a non-physician as a strategy for primary prevention of
cardiovascular disease, were included.
Studies were excluded if they involved participants less

than 18 years old with pre-existing cardiovascular dis-
ease. Studies that assessed cardiovascular risk using two
or fewer risk factors were excluded. Those that assessed
self-administration of total cardiovascular risk assess-
ment score via online calculators or charts were also
excluded.
At first instance, TBM screened all the studies re-

trieved for title and abstract screening while DK and
GCR independently screened half of these studies each.
The full-text screening was done by two reviewers (TM
and GCR) where disagreements were settled by consen-
sus or by consulting the third reviewer (DK). A record
of the excluded studies after full-text screening and the
reasons for exclusion is available in Table S3 in Add-
itional File 3. The decision process leading to the in-
cluded studies was documented on a PRISMA flow

chart [see Figure S1 in Additional File 4]. This selection
process was managed using Covidence [18].

Assessing the quality of the studies
The methodological quality of mixed-method studies
was assessed using the Mixed Methods Appraisal Tool
(MMAT), and for qualitative studies, the critical ap-
praisal checklist developed by the National Institute for
Health and Care Excellence (NICE) for qualitative stud-
ies was used [19, 20]. For the quantitative studies, all of
which were cross-sectional studies, the AXIS Appraisal
Tool was used [21]. Two reviewers (TM and GCR) inde-
pendently appraised all the studies, and disagreements
were resolved by consensus.

Data extraction strategy
The characteristics of the included studies, i.e. the coun-
try’s Gross National Income classification, study design,
demographics of the participants, type of cardiovascular
assessment tool and the study outcomes were extracted
independently and in duplicate by TM and GR using
Microsoft Excel 2016. Discrepancies were resolved by
consensus.

Data synthesis and presentation
Synthesis took a ‘Best fit’ framework synthesis approach
and utilised an integrated mixed-methods methodology
(Fig. 1) [22, 23]. The ‘Best fit’ framework synthesis, an
approach based on the framework analysis technique,
was then used to identify the facilitators and barriers.
Figure 1 explains the seven steps of the approach that
allowed for an inductive and deductive approach to data
synthesis. An integrated mixed-methods methodology
involved ‘combining’ qualitative and quantitative data by
having quantitative data contribute to the thematic
typology.
After identifying the relevant primary studies for the

review, a priori (‘best fit’) framework was similarly iden-
tified from existing frameworks in the literature using

Fig. 1 Steps to using a ‘Best fit’ framework synthesis
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the BeHEMoTh (Behaviour of interest, Health context,
Exclusions and Models or Theories) strategy. This strat-
egy focused on implementation science theories and
frameworks. Consequently, the Consolidated Framework
for Implementation (CFIR) was identified as the ‘best fit’
framework (Table 1). The CFIR is a multilevel determin-
ant framework that draws on psychological and organ-
isational theories [24]. It subsumes its multiple
constructs into five domains, as shown in Table 1. Data
extracted from the primary studies were sorted and
indexed onto this framework.
For quantitative and mixed methods studies, data on

the facilitators and barriers were extracted on an Excel
spreadsheet. This data was then converted and thematic-
ally coded under the CFIR constructs outlined above.
This conversion process is adapted from the Joanna
Briggs Institute methodology for aggregative mixed-
method synthesis [25]. In this conversion, quantitative
data lends itself to the derivation of defined themes
which can then be coded. All data, both the converted
and those from qualitative studies, were then coded
using NVivo 12 onto the 39 constructs of the CFIR [see
Table S4 in Additional File 5].

Additional analyses
The variations between the facilitators and barriers
across countries’ Gross National Income Indices and the
users of cardiovascular risk tools were identified, cate-
gorised and explored.
In addition, the confidence/certainty of the review

findings were assessed to strengthen the rigour of our
review. Each review finding was assessed using the Con-
fidence in the Evidence from Reviews of Qualitative Re-
search (CERQual) approach [26]. CERQual is an

innovative approach that provides a systematic and
transparent framework in assessing confidence in indi-
vidual qualitative review findings. This assessment is
based on four components: methodological limitations,
coherence, adequacy of data and relevance [27–31]. In
this review, the ‘confidence’ of a finding is the assess-
ment of its ability to represent the phenomenon of inter-
est reasonably, such that this finding does not differ
substantially from the phenomenon of interest [26].
These four components were assessed as having minor,
moderate or serious concerns. An overall assessment on
the confidence in the evidence for each finding, based
on these four components, was assessed as high, moder-
ate or low [26].
Notably, this assessment was only carried out for indi-

vidual findings from qualitative studies. This is because
the CERQual approach is designed to assess the confi-
dence of the individual conclusions in a qualitative re-
view synthesis as opposed to a mixed-method review
synthesis. However, there is an acknowledgement of
concern in that, in assessing the qualitative elements of
this mixed-methods review separately, there is a risk of
undervaluing the contribution of the review findings
based on integrated data. To alleviate this, the results of
this assessment are adjunct to the main conclusions of
the review.
TM conducted these additional analyses in consult-

ation with VW.

Results
Study characteristics
After removing duplicate studies, 3010 studies were
screened for title and abstract and 52 studies for full
text. Twenty-five studies were included in this review—
twelve quantitative, nine qualitative and four mixed
methods. A summary of the study characteristics is
available in Table S2 in Additional File 3. Most (n = 20)
of the included studies were conducted in high-income
countries, with only five conducted in lower middle-
income countries. There were no studies from low-
income countries. All the studies reported on health care
professionals’ perspectives on cardiovascular risk scoring
but only five reported on patients’ perspectives. Most of
the studies (n = 23) involved physicians with only four
of the studies involving non-physicians, i.e. practice
nurses, health promoters, pharmacists, practice man-
agers, administrators and policymakers.
Eleven cardiovascular risk-scoring tools were used

in the studies included (Table 2). Five included stud-
ies did not mention the specific cardiovascular risk
scoring tool used in their evaluation but reported
using an absolute cardiovascular risk assessment strat-
egy in their methods.

Table 1 An outline of the Consolidated Framework of
Implementation Research (CFIR)

CFIR domains CFIR constructs

Implentation Intervention Intervention source, evidence strength
and quality, relative advantage,
adaptability, trialability, complexity,
design quality and packaging and cost

Outer setting Patients’ needs and resources,
cosmopolitanism, peer pressure
and external policy and incentives

Inner setting Structural characteristics, networks
and communications, culture,
implementation climate and
readiness for implementation

Individuals Knowledge and belief about the
intervention, self-efficacy, individual
stage of change, individual
identification with the organisation
and other personal attributes.

Process Planning, engaging, executing,
reflecting and evaluating
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Quality assessment of included studies
The response rates of all but one of the quantitative
studies, a study by Tawfik et al. (2015), were inad-
equate—only two studies had a response rate above 50%
[38, 39]. No information about non-responders was de-
scribed in any of the studies. Of the 12 studies, only six
reported on how ethical approval or consent of the par-
ticipants was attained.
Of the nine qualitative studies, eight of them had an over-

all rating of good (++) according to the NICE qualitative
appraisal tool. This rating meant that most of the checklist
criteria had been fulfilled and where they had not been ful-
filled the conclusions were very unlikely to alter.
Two out of the four mixed-methods studies scored

100% (****) on the MMAT appraisal tool. The other two
scored 75% (***): studies by Kirby et al. (2009) and
Oriol-Zerbe et al. (2007) did not consider how the find-
ings related to the researcher’s influence in the interac-
tions with the participants. A summary of the quality
appraisal of all the included studies is available in Add-
itional File 6 on Table S5-6.

Factors influencing the implementation of cardiovascular
risk scoring in primary care
Three overarching constructs: the healthcare system and
clinical setting, the users of cardiovascular risk scoring
tools and cardiovascular risk scoring tools were identi-
fied (see Fig. 2). However, presenting these results in this
format should not suggest that each construct and
underlying factors exist in isolation. These constructs
and underlying factors interact in rich and multifarious
ways to influence implementation effectiveness. This re-
view suggests that these factors have porous boundaries.
For example, the knowledge and understanding of car-
diovascular risk, cardiovascular disease and its manage-
ment were a primary influence across these three
overarching concepts.
We have presented these factors against the backdrop

of the five domains of the CFIR (Fig. 2 and Table 3).

The healthcare system and clinical setting
The factors that emerged from this construct included
resources, system and practice-level priorities, the

Table 2 Cardiovascular risk scoring tools reported in the review

Tool (Acronym and definition) Studies Countries in which these tools were used

ESC SCORE risk charts The European Society of Cardiology-
Systematic COronary Risk Evaluation

[32–38] Switzerland, Brazil, the USA, Greece, Chile,
Venezuela, Portugal, The Netherlands,
Central America (Costa Rica, Panama,
El Salvador and Guatemala), Austria,
Belgium, France, Germany, Ireland,
Norway, Russia, Spain, Sweden,
Switzerland, Turkey and the UK.

Framingham Risk Score [32, 34–42] Switzerland, Germany, Turkey, Brazil, the
USA, Greece, Chile, Venezuela, Portugal,
The Netherlands, Central America (Costa
Rica, Panama, El Salvador and Guatemala),
Austria, Belgium, Egypt, France, Norway,
Russia, Spain, Sweden and the UK.

Framingham Risk Score—Modified [32, 35, 37] Turkey, Austria, Belgium, France, Germany,
Greece, Norway, Russia, Spain, Sweden,
Switzerland and the UK

PRECARD A program for the Copenhagen Risk Score [43] Denmark

Cardiovascular Risk PROCAM Score Cardiovascular Risk (Prospective
Cardiovascular Munster) Score

[34, 38] Switzerland, Brazil, The USA, Greece, Chile,
Venezuela, Portugal, The Netherlands,
Central America (Costa Rica, Panama,
El Salvador and Guatemala)

AGLA Risk Score (ARS) A PROCAM–derived Swiss risk score [34] Switzerland

New-Zealand Risk Score [34, 44–48] Australia, Switzerland and New Zealand

Framingham - REGICOR Registre Gironi del cor—A Spanish
adaptation of the Framingham

[39] Spain

JBS Risk Calculator Joint British Societies for the prevention
of cardiovascular disease Risk Calculator

{39, 41, 45, 47, 50] Australia, The UK, Brazil, The USA, Greece,
Chile, Venezuela, Portugal, Germany,
The Netherlands, Central America (Costa
Rica, Panama, El Salvador and Guatemala)
and Egypt

WHO/ISH cardiovascular risk
prediction charts

The World Health Organisation and the
International Society of Hypertension

[40, 49, 50] Argentina, Egypt, and Jordan

QRisk [40, 41] The UK and Egypt
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practice culture of the clinical setting and how the prac-
tice was organised.

Resources
Physical and human resources acted as facilitators or
barriers to cardiovascular risk scoring in primary care
settings. An adequately resourced health system with
a dedicated budget for the prevention of cardiovascu-
lar disease was viewed as a facilitator [40]. However,
most studies regardless of setting reported the pres-
ence of inadequate resources to support cardiovascu-
lar risk assessment [41–46]. There was a lack of
health information systems, lack of equipment to
measure all the risk factors and a scarcity of human
resources associated with staff shortages and high
workload. The lack of health information systems and
equipment was only reported in lower middle-income
countries [46].

System and practice-level priorities
In healthcare systems where prevention of cardiovascu-
lar disease was not prioritised, cardiovascular risk scor-
ing was implemented sub-optimally [40, 42, 46]. This
was both in high and middle-income countries. How-
ever, for middle-income countries, the reasons given for
not prioritising prevention were that the healthcare sys-
tem was satisfying a higher demand for ‘more urgent’ so-
cial and health problems [42, 46]. This shifted the
priority away from primary prevention and chronic con-
dition management. Further, in some settings where pre-
vention of cardiovascular disease was a priority, conflict
was endemic in deciding to whom this mandate
belonged, i.e. clinicians versus local authorities [36].

Practice culture and organisation
The adoption of cardiovascular risk scoring was seen in
settings that had existing cardiovascular prevention care
programs and pathways [40]. However, adequate organ-
isation of these prevention activities was of importance,
i.e. staffed by appropriate persons and proximity to the
clinical settings for the clinician and the patient [35, 40].
Defensive medicine, a practice of recommending tests

or treatment that are not necessarily the best option to
the patient but as a function to protect the clinician
against liability, was a barrier to cardiovascular risk scor-
ing [36]. Another barrier was the presence of disruptive
professional hierarchies [36]. Specialists or clinicians who
ranked higher in practice were viewed in high regard even
when they did not adhere to guidelines such as cardiovas-
cular risk scoring. This sets a precedent for practice in the
clinical setting, and junior clinicians did not feel empow-
ered to question or disrupt. Also, the lack of collaboration
between healthcare workers and administrative staff either
due to increased workloads or a lack of communication
was a barrier to cardiovascular risk scoring [46]. This
practice of defensive medicine and the presence of disrup-
tive professional hierarchies were only reported in high-
income countries. On the other hand, the lack of collabor-
ation between healthcare workers and administrative staff
was only reported in lower middle-income countries.

The users
These factors included the attributes of users (direct or
indirect) and their interactions.

Attributes of the users
In this case, the review explores the characteristics of cli-
nicians, patients and other stakeholders who influence

Fig. 2 Factors influencing cardiovascular risk scoring in primary care settings
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the use of cardiovascular risk scoring. These characteris-
tics acted as either facilitators or barriers in various set-
tings. For both patients and clinicians, the perception
and understanding of cardiovascular risk, disease and its

management were a significant driver for cardiovascular
risk scoring [33, 35, 36, 38, 40, 42, 44, 46–48]. In most
studies and for both clinicians and patients, there was an
indication that cardiovascular risk, its assessment and

Table 3 Facilitators and barriers to cardiovascular risk scoring in primary care

CFIR domains
involved

Factors influencing
cardiovascular risk scoring in
primary care

Facilitators Barriers

Outer setting
and inner
setting
process

Healthcare
system and
clinical setting

Resources Adequately resourced healthcare systems with
dedicated funding for the prevention of
cardiovascular disease

Staffing shortages resulting in high workload,
inadequate or no budgets for preventive
services, lack of health information systems
and lack of equipment to measure all the risk
factors essential for risk scoring

System and
practice-level
priorities

None reported Prevention not prioritised for practice in health
systems

Practice
culture and
organisation

Supportive prevention care programs and
pathways, task shifting, reallocation and sharing
and having the appropriate individuals involved in
prevention activities

Lack of interest and motivation to engage in
preventive services, the practice of defensive
medicine, a lack of collaboration between
health workers and other staff and presence of
disruptive professional hierarchies

Individual
process

Users Attributes of
the users

Patients: knowledge and understanding of
cardiovascular risk, disease and management,
reinforcing personal circumstances and
experiences, support from family, patients’demands
and knowledge of their rights
Clinicians: knowledge and understanding of
cardiovascular risk, disease and management,
knowledge of the benefits of cardiovascular risk
scoring regarding patient care and therapeutic
decision-making

Patients: complex patients (comorbidities and
advanced age), patients who do not want to
know their cardiovascular risk, negative
perception of risk assessment, lack of
knowledge on cardiovascular risk, disease and
its management, patients’ health priorities,
undermining personal circumstances,
experiences and demands, surrounding
environment, socioeconomic factors, fears and
expectations of risk assessment
Clinicians: negative perception of risk
assessment, inadequate knowledge on
cardiovascular risk, disease and its
management, lack of knowledge on how to
use cardiovascular risk scoring tools, lack of
motivation to use these tools, difficulty in
communicating cardiovascular risk to patients,
challenges in communicating prevention and
self-management aids to patients
Other stakeholders: perceived interference and
misuse of cardiovascular risk scoring as an
intervention, lack of consensus on the use of
risk scoring tools, general lack of interest,
conflicting interests and poor tool reviewing
processes

Interaction
between the
users

A supportive and longstanding relationship
between the clinician and patient

lack of communication and involvement in
decision-making between clinicians and other
stakeholders

Intervention
process

Cardiovascular
risk scoring
tools

Characteristics
of the tools

Easy to use, use of charts or calculators, presenting
risk scores as colour codes instead of percentages
and incorporating risk tools into clinical systems as
programs or software

Outdates rapidly, time-consuming leading to
prolonged consultations, lowers the quality of
the consultation, does not include all the prin-
cipal risk factors, the risk duration calculated is
too long, it is complex to use and explain to
patients, has technical problems and does not
communicate with other programs

The perceived
role of the
tools

Supportive role to clinical practice, i.e. to help
understand risk, motivate patients, improve follow-
up, educate patients and serve as a checklist for risk
assessment

Over and underestimates risk leading to over
or under treatment, it interferes with the
clinicians’ decision-making process and it is
less superior to clinical judgement

Evidence of
clinical and
cost-
effectiveness

Providing evidence that these tools were accurate
in predicting risk, that they included the main risk
factors for cardiovascular disease and that they led
to better therapeutic decisions

It does not contribute to reducing healthcare
costs. Unclear prediction rules were associated
with prediction inaccuracies
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management was marred with negative perceptions un-
supported by evidence. For example, both clinicians and
patients reported the understanding that cardiovascular
disease risk assessment focused only on an individual or
single risk factor.
Personal circumstances and experiences of patients

also influenced the adoption of cardiovascular risk scor-
ing [40]. These circumstances and experiences included
the environment in which the patients lived in, their so-
cioeconomic standing, their fears, motivations and ex-
pectations of cardiovascular risk assessment and the
support available [35, 36, 40, 42, 51]. Patients that lived
in surroundings that were not conducive to making life-
style behavioural adjustment were not keen on getting
assessed for cardiovascular risk. Those who had a shared
experience of loss of a family member or loved one
through a cardiovascular event fatality reported being
open to routine risk assessment. In lower middle-
income countries, patients reported being unable to af-
ford risk assessment procedures and consequent man-
agement—pharmacological and lifestyle adjustment [39,
42]. The patients’ priorities, which were either set by the
patients or the clinicians, leaned towards what was con-
sidered ‘urgent for the patient’.
In many cases, cardiovascular risk scoring was not

viewed as urgent enough in this hierarchy [40, 46, 49].
However, some patients demanded to be assessed for
cardiovascular risk and this facilitated cardiovascular risk
scoring [36, 47, 51]. Conversely, there were instances
where patients demanded treatment regardless of their
cardiovascular risk. This was a barrier to cardiovascular
risk scoring [36, 42].
The lack of knowledge on how to use cardiovascular risk

tools was unique to clinicians [41–43, 50, 52–55]. This
was complicated by factors such as the lack of sufficient
understanding of cardiovascular risk and disease and the
role of cardiovascular risk scoring in informing manage-
ment. Other complicating factors included patients who
presented to the clinical settings with advanced age [39,
41, 43, 44, 52, 53, 56]. Clinicians also expressed difficulty
in communicating cardiovascular risk scores to their pa-
tients after risk assessment. This was coupled with chal-
lenges in offering prevention and self-management
support to patients [40]. There was also a general lack of
motivation to use cardiovascular risk scoring tools [46].
However, knowledge about the tools and their benefits in
clinical practice, such as improving care and bettering
therapeutic decision making by clinicians, facilitated the
use of these tools [33, 35, 38, 42, 44–47, 53, 56–58].
Stakeholders, i.e. ‘decision-makers’ who included pol-

icymakers and practice managers, were also reported to
lack interest or having conflicting views regarding the
prevention and management of cardiovascular risk [40,
41, 58, 59]. These conflicts involved whether prevention

and management of cardiovascular risk was a priority,
and whose priority it was in the clinical setting. They
lacked consensus on the use of risk scoring tools and
had unsatisfactory processes in place to continually re-
view risk scoring tools used in practice [40, 45]. In lower
middle-income countries, stakeholders were reported to
have a disruptive influence on the prevention and man-
agement of cardiovascular risk. It was perceived that
stakeholders in health authorities had the intention of
‘misusing’ tools used for cardiovascular risk scoring [39].
The meaning of the term ‘misusing’ was not clear from
the data.

Interactions between the users
A supportive and longstanding relationship between the
clinician and patient facilitated the use of cardiovascular
risk scoring [51]. Clinicians felt that ‘floating’ patients
already had a regular doctor to whom this responsibility
of prevention belonged—the clinicians were only inter-
ested in dealing with the immediate complaint from the
patient. The interaction between the clinicians and the
other stakeholders was only at a policy level. There was
no consensus on the use of these tools, partially ex-
plained by the lack of communication and involvement
in decision making [40, 45].

Cardiovascular risk scoring tools
These tools varied in complexity, design and packaging.
For example, some of the tools were presented as risk ta-
bles, calculators or charts; some coded risk levels by
colour or percentages and others were designed for spe-
cific countries or regions. It is important to note that
close to half (n = 5) of these tools, though designed for
specific geographical regions and populations, were often
used outside these jurisdictions (Table 2).
The factors influencing cardiovascular risk scoring

were linked to the characteristics of the tools, the per-
ceived role of the tools in clinical practice and the evi-
dence of efficiency and effectiveness.

Characteristics of the tools
The use of charts, calculators and colour codes was re-
ported to facilitate cardiovascular risk scoring due to the
perceived ease of use. Besides, having these tools incor-
porated into existing clinical systems as software or
web-based applications was facilitative [35, 42, 57, 60].
However, some studies reported that these tools were
complex to use, to explain to patients and that they had
technical problems [37, 40, 47, 56]. For example, they
were not communicating with other clinical support
programs. Many of the studies, irrespective of the type
of tool used, reported that these tools were time-
consuming, leading to prolonged and low-quality con-
sultations [34, 39, 41–45, 52, 54–57]. Other studies
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pointed out that the tools outdated rapidly and conse-
quently did not include all the important risk factors
needed to assess for cardiovascular risk [36, 46, 53].

The perceived role of the tools
Similarly, the perceived role of these tools in clinical
practice was both a facilitator and barrier. For example,
clinicians who used the tools saw it as helpful in under-
standing risk, motivating patients, improving follow-up,
educating patients and as a checklist for risk assessment
[33, 42, 43, 45, 49, 61–64]. However, other clinicians
viewed cardiovascular risk scoring as an intervention
that over or/and underestimated risk leading to thera-
peutic inaccuracies [39, 44, 45]. These tools were also
perceived as interfering with the clinician’s decision-
making process [39, 44, 45, 56]. This, perhaps, is about
clinicians considering these tools to be less superior to
their clinical judgement [45, 53, 65, 66].

Evidence of clinical and cost-effectiveness
Unclear prediction rules were a barrier to using cardio-
vascular risk scoring tools, as this was associated with
prediction inaccuracies [40, 42, 44–46, 53, 61). However,
providing evidence that these tools were accurate in pre-
dicting risk, that they included the main risk factors for
cardiovascular disease and that they led to better thera-
peutic decisions was facilitative [33, 42, 43, 45, 49, 61–
63]. Lastly, in some studies, there was an uncertainty on
the role of cardiovascular risk scoring in reducing health
costs in healthcare systems [39, 44]. This, too, influenced
use and implementation both at a policy and practice
level.
A summary of these factors influencing cardiovascular

risk scoring in primary care, categorised as facilitators or
barriers, is presented in Table 3.

A summary of additional analysis
Variations across Gross National Income classification
Many of the factors influencing cardiovascular risk scor-
ing were similar across Gross National Income classifica-
tion. Nevertheless, there were two salient barriers
reported only in lower middle-income countries: the dis-
ruptive influence of stakeholders and the unaffordability
of some of the assessments essential to risk scoring by
patients.

Variations between patients and clinicians
For both clinicians and patients, knowledge and under-
standing of cardiovascular risk, cardiovascular disease and
its management were a facilitator and barrier to cardiovas-
cular risk scoring. However, some factors were specific to
either patients or clinicians. The factors attributed to pa-
tients were more assorted in that there were not confined
to the clinical setting or practice as was in the clinicians’

case. In patients, these factors included their circum-
stances and experiences, familial relations, awareness of
their rights to health, their priorities, socioeconomic fac-
tors, emotions and their relationship with the clinician. As
for clinicians, these included the perceived role of the risk
scoring tools in the context of their practice and their abil-
ities in delivering care.

Variations across physicians, non-physicians and other
stakeholders
For physicians and non-physicians such as nurses, the
facilitators and barriers to cardiovascular risk scoring
were similar and spanned through the overarching con-
cepts of cardiovascular risk scoring tools, users, the clin-
ical setting and the healthcare system. As for other
stakeholders, two salient barriers were reported: the lack
of collaboration between clinicians and non-clinicians
and not prioritising prevention and management of car-
diovascular risk in the clinical setting and health care
system.

Confidence/certainty of the review findings
Table S8 in Additional File 7 presents a summary of the
qualitative findings with their CERQual evidence profile
and confidence assessments. All the findings in this syn-
thesis were assessed as being of moderate or high confi-
dence. The attributes of the users and the characteristics
of the tools were assessed as being high in confidence.

Discussion
Summary and interpretation of findings
This synthesis aimed to synthesise the current know-
ledge of the factors influencing the implementation of
cardiovascular risk scoring as a cardiovascular disease
prevention strategy in primary care settings. This synthe-
sis broadly conceptualises these factors into those relat-
ing to cardiovascular risk tools, users, clinical setting
and healthcare system.
This review adds to the understanding that the imple-

mentation of an intervention is affected by its interaction
with the real world—users and the environment in
which it is being used [67]. Adequately, the review shows
that the factors influencing cardiovascular risk scoring
are intricately related, and that no single factor is identi-
fiable as a more influential facilitator or barrier. For ex-
ample, not prioritising prevention in a healthcare system
may inform how resources are allocated in these set-
tings. At the user level, the users’ attributes, i.e. their
perceptions about cardiovascular risk scoring, may in-
form their interaction with the tools and in turn, influ-
ence adoption. These perceptions may be informed by
the users’ knowledge, skill levels, personal circumstances,
experiences, socioeconomic status, fear and expectations.
An important note was the elucidation that the users of
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an intervention comprise of various people who can be
classified as either having a direct or indirect interaction
with the tool—i.e. clinicians, patients and other stake-
holders. These users are equally important in under-
standing who to engage when implementing an
intervention.
The review also centres the importance of tool design

and quality in the implementation process. The tool’s as-
sembly and presentation have to be appropriate for its
users. Notably, there was a lack of research from low in-
come countries which might suggest limited adoption of
CVD risk scoring. This finding may surmise the subopti-
mal use of these tools in these settings, as reported in a
global survey conducted by the WHO in 2015 [16]. Fur-
ther, the findings of this review support the use of the
CFIR as a priori framework for implementation driven
research. However, one new theme emerged from the
data, the knowledge and belief about disease and risk,
which we classified under the characteristics of individ-
uals’ domain. This succinctly brings out the important
difference between individuals having sufficient know-
ledge about an intervention from that of having know-
ledge of the disease and the accompanying components
of the disease, such as its aetiology and risk factors.

Findings in context
The findings of this review mirror the understanding
that there are numerous obstacles to the implementation
of targeted risk reduction interventions. In particular,
other studies have broadly highlighted these obstacles
also to include patients, clinicians, healthcare organisa-
tion, socioeconomic barriers and policies [68]. These
barriers to implementation may partly explain the com-
mon suboptimal control of cardiovascular risk factors,
especially in high-risk patients [69–71].
Various forms of resources, i.e. fiscal and human, are

vital in the implementation process [72]. Scarcity in ei-
ther leads to the disruptive practice of prioritising cura-
tive care over prevention [73]. Consequently, essential
tasks such as educating patients on risk and self-
management have taken a back seat. Efforts to counter
this inadequacy have been successful through innovative
practices such as task sharing and shifting [74, 75]. Some
countries have recognised community health workers as
principal and resourceful caregivers, placing them at the
forefront of prevention efforts in the communities [76–
78]. However, this should not deter from the central fact
that healthcare systems should intentionally focus on
building structural and human infrastructure in support
of preventive medicine in primary care settings. Having
supportive programs and pathways such as health infor-
mation systems in clinical practice has been shown to
support risk scoring in the prevention of cardiovascular
disease [79, 80]. Conversely, in acknowledging the

complexity that healthcare systems posit, some findings
have also shown that adequately resourced systems do
not necessarily lead to positive implementation out-
comes. This aptly brings out the complex nature of im-
plementation processes [81].
Users’ attributes, i.e. their knowledge, skills and per-

ceptions, are seen to play a vital role in realising cardio-
vascular risk scoring in this review. This is not
surprising as many other studies have reported that pri-
mary care health workers often report that they lack the
skills to manage cardiovascular risk [82, 83]. A patients’
understanding of cardiovascular risk has been associated
with socioeconomic status and the level of education
[84, 85]. There is a positive association between the level
of knowledge on cardiovascular disease and its risk with
the use of cardiovascular risk scores [86]. However, it is
generally reported that clinicians find it challenging to
communicate risk to their patients [87–91]. The com-
munication of cardiovascular risk is no different [40].
This notwithstanding that risk scoring tools have been
credited with assisting clinicians in better relaying risk
messages [92–94]. Communicating risk to patients has
been lauded in improving cardiovascular risk outcomes
in asymptomatic patients [95].
The role of risk scoring in clinical practice is an on-

going debate. Many studies in this review report that the
use of risk scores is time-consuming, leading to pro-
longed consultations and consequently, lowering the
quality of consultation. However, numerous studies have
shown that the general use of personalised risk estimates
adds value by improving patients’ satisfaction and in-
creasing the intention to change behaviour [96–98]. It is
unclear the role that clinical judgement takes in the use
of risk scoring tools with many clinicians choosing to re-
gard these tools as less superior to their clinical judge-
ment. However, evidence from various studies has
shown that there is a significant mismatch between clini-
cians’ estimated cardiovascular risk and the risk assessed
using risk scoring tools, especially in high-risk patients
[66, 83, 99–101]. This, then, necessitates the need for
the existing assessment and management algorithms for
cardiovascular disease [102–104]. Equally, although
these guidelines are known to clinicians, studies have
shown that they are consistently not implemented in
practice [105]. Perhaps, because understanding probabil-
istic risk information does not necessarily influence the
clinician’s decision making or practice [106].
The efficacy of cardiovascular risk scoring tools in

systematic reviews shows that providing cardiovascular
scores is beneficial in reducing the levels of cardiovas-
cular risk factors [1, 6]. However, there is still no evi-
dence showing that the use of these tools influences
outcomes on mortality. This has been a significant
barrier in influencing the adoption of these tools by
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clinicians. Some of the challenges of showing associ-
ation between the use of these tools and terminal out-
comes such as mortality may be tied to the challenges
of implementation [6]. Issues of the technical com-
plexity of the risk scoring tools have been addressed
through changes in design and packaging—the use of
charts and tables in settings without computer con-
nectivity and the use of embedded software programs
in settings with existing electronic health information
systems [56, 107]. However, there is a need for frequent
training and retraining to keep up with the dynamism of
these tools [108].
While acknowledging that healthcare systems vary

greatly, one commonality of these systems is striving to
deliver affordable, cost-effective and good quality care.
The unaffordability of some of the laboratory-based in-
vestigations used in cardiovascular risk scoring has been
emphasised in resource-limited healthcare systems, pre-
dominantly in LMICs, by patients [39]. However, organi-
sations such as the WHO have provided affordable
solutions by simplifying risk assessment and manage-
ment in these settings through tailor-made packages
[107, 109, 110].

Strengths and limitations
This review is strengthened by its methodology, a de-
sign that adequately addresses the burgeoning gap be-
tween research and practice by providing actionable
outcomes of direct relevance to policy and practice
[111]. While an exhaustive search was undertaken, it
is possible that some primary studies were missed.
Most of the studies (80%) included in this review are
from high-income countries. Very few studies are
from low and middle-income countries. Therefore,
caution should be taken when attempting to apply
these findings in our study to these settings. Lastly,
mixed-methods systematic reviews of this kind are an
emerging methodology and consequently, have limited
methodological literature [25].

Implications for research and practice
While we found a small but good quality evidence-based
on current knowledge of the factors influencing the im-
plementation of cardiovascular risk scoring in primary
care settings, these are limited to high income countries,
and targeted research is needed in low and middle-
income countries. Across settings, there remains the
need for high-quality evidence for the prospective use of
cardiovascular risk scoring tools on health outcomes.
This could take the form of effectiveness-implementation
hybrid designs combining the elements of clinical effect-
iveness and implementation research to enhance public
health impact.

Conclusion
This review reinforces the understanding that imple-
mentation processes are complex and for favourable
implementation outcomes: acceptability, adoption, ap-
propriateness, feasibility, fidelity, implementation cost,
coverage and sustainability—policymakers and imple-
mentation practitioners must be willing to engage with
the various rudiments put forward in this review. These
rudiments involve having enough understanding of the
intervention, the environment, the users and their vari-
ous interactions with all the above. While these findings
bolster the understanding of implementation complexity,
there exists limited research in the context of low and
middle-income countries. Notwithstanding the need to
direct resources in bridging this gap, it is also crucial
that these efforts are in concert with providing high-
quality evidence on the clinical effectiveness of using
cardiovascular risk scoring to improve cardiovascular
disease outcomes of mortality and morbidity.
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