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A B S T R A C T   

Introduction: Cardiovascular risk prediction models are widely used to help individuals understand risk and make 
decisions. 
Methods: Systematic review of qualitative evidence. We searched MEDLINE, Embase, PsycINFO and CINAHL. We 
included English-language qualitative studies on the communication of cardiovascular risk. We assessed study 
quality using Hawker et al.’s tool and synthesised data thematically. 
Results: Thirty-seven studies were included. Many patients think that risk scores are of limited practical value. 
Other sources of information feed into informal estimates of risk, which may lead patients to reject the results of 
clinical risk assessment when the two conflict. Clinicians identify a number of barriers to risk communication, 
including patients’ limited understanding of risk and excessive anxiety. They use a range of strategies for 
adapting risk communication. Both clinicians and individuals express specific preferences for risk communica-
tion formats. 
Discussion: Ways of communicating risk that provide some comparison or reference point seem more promising. 
The broader context of communication around risk may be more important than the risk scoring instrument. Risk 
communication interventions, in practice, may be more about appeals to emotion than a rationalistic model of 
decision-making.   

1. Introduction 

Several different prediction models are available for calculating in-
dividuals’ risk of cardiovascular disease, such as the Framingham Risk 
Score [1] and QRISK [2–4]. These tools combine information about in-
dividuals’ demographics, behaviours (e.g. smoking status) and clinical 
measurements (e.g. blood pressure, cholesterol, BMI) to estimate their 
future risk of cardiovascular disease. Aside from its value in clinical 
decision-making, risk assessment may be of value in raising awareness of 
disease and helping to motivate behaviour change to reduce risk, for 
example stopping smoking. The focus of this review is on the commu-
nication of risk to patients, with the aim of increasing their under-
standing of risk and helping them to make decisions about how to reduce 
risk. 

In the context of treatment decision-making, risk perception may be 
an important outcome of communication [5–7]. Guidance on the use of 
decision aids emphasises the importance of consistent presentation of 
risk information, and the use of appropriate methods to report risk to 

maximise comprehensibility [8]. For cardiovascular risk, there is a 
substantial body of evidence on the effectiveness of incorporating risk 
assessment into clinical care in reducing risk factors [9–11], and a 
smaller number of studies comparing different ways of communicating 
risk [12,13]. However, systematic reviews find that the evidence base is 
too limited to draw reliable conclusions on the effectiveness of risk 
assessment in improving patient outcomes [9,10]. Qualitative evidence 
can help to illuminate the pathways through which risk communication 
can lead to changes in health behaviour, to understand how clinicians 
and patients approach risk in practice, and to identify barriers and fa-
cilitators of successful communication. One previous systematic review 
covers some of the studies included in this review [14], but does not 
report a synthesis of qualitative data. 

This review was commissioned to inform policy development for the 
NHS Health Check programme in England. This programme aims to 
promote early identification and management of cardiovascular risk 
factors among adults aged 40–74 without cardiovascular disease. A key 
part of this process is the standardised assessment of cardiovascular risk 
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using QRISK3 [15]. Current policy for the Health Check programme 
emphasises the need for risk communication to support individuals to 
understand and manage their cardiovascular risk [16]. This review 
aimed to identify and bring together what is known from qualitative 
data about how people understand risk assessment, and about patients’ 

and clinicians’ experiences of using risk prediction tools, to inform 
emerging policy and practice in this area. 

2. Methods 

The review was registered on PROSPERO (registration number 
CRD42022380742). EPPI-Reviewer Web software was used to manage 
data. 

The search strategy included terms to represent the following con-
cepts: cardiovascular disease; risk assessment or risk communication; 
and qualitative studies. The strategy used a geographic filter to limit 
papers to OECD countries (as this review was carried out to inform 
policy development in England, and studies in low- and middle-income 
countries may be less transferable to this context) and was limited to 
English language papers. No date limits were applied. The following 
databases were searched in October 2022: MEDLINE(R) ALL (Ovid); 
Embase (Ovid); PsycINFO (Ovid); and CINAHL (EBSCO). The MEDLINE 
strategy is reproduced in Appendix 1. 

The studies were screened against the following criteria:  

1. Does the study report primary qualitative data? 
2. Does the study focus on the assessment or measurement of cardio-

vascular risk in people without diagnosed cardiovascular disease?  
3. Does the study report substantive data on the views of clinicians or 

patients about the communication of cardiovascular risk using for-
malised tools?  

4. Was the study conducted in a high-income country (OECD member)?  
5. Is the study available in English? 

A 10% sample of titles and abstracts were screened by two reviewers 
(TL and GS, both researchers specialising in systematic review with 
expertise in qualitative research), and differences resolved by discus-
sion. The remaining titles and abstracts were screened by one reviewer 
alone, with reference to a second reviewer in case of uncertainty. All 
full-text references were screened by two reviewers (TL and GS) 
independently. 

The quality of included studies was assessed using Hawker et al.’s 
tool [17]. Contextual data on the studies was extracted using a stand-
ardised form. Quality assessment and data extraction were conducted by 
one reviewer and checked in detail by a second. Qualitative data were 
coded line-by-line using the coding tool in EPPI-Reviewer Web. We 
coded all qualitative findings data which addressed the topic delimited 
by the criteria, both direct quotes from participants and authors’ sum-
maries. A qualitative thematic synthesis was undertaken to identify key 
themes in the data [18]. Coding was carried out by GS and TL. An initial 
phase of open coding was carried out, with the framework of a division 
between patient and clinician data. After discussion of this first phase, 
we categorised the emerging themes under the following broad head-
ings: understanding of risk; contexts of risk communication; and impacts 
of receiving or communicating the risk score (see Appendix 3 for further 
details). This framework then informed a second phase where further 
thematic codes were identified. Where new codes emerged during the 
process of synthesis, all data were re-read to ensure they were captured 
across the data set. 

3. Results 

The searches returned 7298 unique records. After screening, a total 
of 37 studies were included in the review. The flow of literature through 
the review is shown in Fig. 1. The characteristics of the studies (popu-
lation and setting) are shown in Table 1. Studies were conducted in a 
range of countries, most commonly the UK (n = 16) and Australia (n =
8), perhaps reflecting the implementation of large-scale Health Check 

Fig. 1. Flow of literature through the review.  
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programmes in those countries. Twenty-nine studies included patients 
and sixteen studies included clinicians (ten studies included both). Most 
of the studies including patients focused on general-population samples 
in late middle age or older (again, reflecting the population targeted by 
Health Checks). Study quality was moderate overall, with some low 
scores on question 4 (sampling) and question 8 (transferability and 
generalisability). The full results of quality assessment are shown in 
Appendix 2. The study contexts varied, with five main types:  

• studies of established health check programmes in clinical settings;  
• studies of clinicians’ views and practices around risk assessment, 

generally in primary care settings;  
• studies of the general population or specific risk groups, eliciting 

broad views of risk assessment;  
• trials or pilots of specific novel risk assessment tools;  
• studies of the general population or specific risk groups, eliciting 

reactions to the presentation of hypothetical risk data. 

The results of the thematic coding are reported in two parts ac-
cording to whether views were expressed by patients or clinicians, fol-
lowed by data on specific preferences for risk communication, where we 
have combined the two. See Appendix 3 for further detail. 

3.1. Patient data 

3.1.1. Understanding of risk 
Two studies which directly aimed to assess participants’ under-

standing of risk scores generally found that most participants correctly 
understood the information presented [42,43]. However, participants in 
several studies expressed uncertainty about what the risk score referred 
to [23,24,28,31,35,41,48,50,51]. Several studies found that some par-
ticipants identified as at high risk were under the impression that they 
had received a low risk rating [27,28,31,39,45,52]. In some cases par-
ticipants tended to think of risk in binary terms – ‘at risk’ versus ‘not at 
risk’, or ‘abnormal’ versus ‘normal’ – so that the concept of percentage 
risk was seen as irrelevant or confusing [24,35,38,50,51]. 

Table 1 
Characteristics of the studies included in the review.  

Reference Country Population (age) Data collection methods Sample 
size 

Context 

Bengtsson et al.[19] Sweden GPs Semi-structured interviews  15 Health Check 
Boase et al.[20] UK Nurses Focus groups, semi-structured interviews  28 Primary care 
Bonner et al.[21,22] Australia GPs Semi-structured interviews  25 Primary care 
Bonner et al.[23] Australia Gen. pop. (40-67) “Think-aloud” interviews  26 Web-based risk tool 
Bonner et al.[24] Australia Gen. pop. (35-74) “Think-aloud” interviews  25 Web-based risk tool 
Coorey et al.[25] Australia GPs + gen. pop. (mean 68) Focus groups, semi-structured interviews  72 Primary care 
Cupit et al.[26] UK Clinicians + gen. pop. + stakeholders Interviews and observation  47 Health Check 
Damman et al.[27] Netherlands Gen. pop. (mean 53) with low health 

literacy 
“Think-aloud” interviews  23 Web-based risk tool 

Damman et al.[28] Netherlands Gen. pop. (45-65) Semi-structured interviews  16 Web-based risk tool 
Farrimond et al.[29] UK Gen. pop. (mean 58) Structured interviews  38 Primary care 
Frolund and Primdahl 

[30] 
Denmark People with rheumatoid arthritis (51- 

70) 
Focus groups  14 Hospital 

Gidlow et al.[31–33] UK Clinicians + gen. pop. (40-74) Observation (video-recorded) and “video-stimulated” 

interviews  
183 Health Check 

Gooding et al.[34] USA Young people (17-21) + parents Semi-structured interviews  72 Hypothetical risk 
results 

Grauman et al.[35,36] Sweden Gen. pop. (52-65) Focus groups  31 Health Check 
Hall et al.[37] UK GPs + nurses + gen. pop. (20-60) Observation (video-recorded) and semi-structured 

interviews  
28 Primary care 

Hawking et al.[38] UK Gen. pop. (40-64) Semi-structured interviews  18 Health Check 
Hill et al.[39] Australia GPs + gen. pop. (mean 50) Focus groups  37 Hypothetical risk 

tools 
Honey et al.[40] UK People at high CV risk (46-74) Semi-structured interviews  37 Health Check 
Kirby and Machen[41] UK GPs + nurses + gen. pop. Focus groups and interviews  35 Primary care 
Lenz et al.[42] Germany Clinicians + people with type 2 

diabetes 
Structured interviews  32 Hypothetical risk 

tools 
Marshall et al.[43] UK People with hypertension (51-90) Semi-structured interviews  24 Hypothetical risk 

tools 
McKinn et al.[44] Australia GPs Semi-structured interviews  25 Hypothetical patients 
McNaughton[45] UK People at high CV risk (57-76) Semi-structured interviews  26 Health Check 
Middlemass et al.[46] UK Gen. pop. (median 59) Interviews  29 Primary care 
Nielsen et al.[47] Denmark Gen. pop. Interviews  22 Health Check 
Nolan et al.[48] UK People with diabetes (44-77) Focus groups, “think-aloud” interviews, semi- 

structured interviews  
36 Web-based risk tool 

Peiris et al.[49] Australia GPs Semi-structured interviews  21 Primary care 
Perry et al.[50] UK Gen. pop. Focus groups, semi-structured interviews  36 Health Check 
Polak and Green[51] UK Gen. pop. (53-87) Semi-structured interviews  34 General views 
Riley et al.[52] UK Clinicians + gen. pop. (>40) Interviews  43 Health Check 
Sheridan et al.[53] USA People at moderate to high CV risk 

(52-75) 
Focus groups  29 Pilot risk tool 

Snell and Helen[54] Finland Gen. pop. (46-65) Focus groups  40 Hospital 
Taylor et al.[55] New 

Zealand 
Gen. pop. (61-91) Interviews and focus groups  39 General views 

Usher-Smith et al.[56] UK Gen. pop. (40-80) Interviews  37 Web-based risk tool 
Vaidya et al.[57] Australia GPs + gen. pop. (53-71) Semi-structured interviews  70 Primary care 
van Steenkiste et al. 

[58] 
Netherlands GPs Semi-structured interviews  15 Primary care 

Wan et al.[59] Australia GPs + gen. pop. (42-81) +
stakeholders 

Focus groups, semi-structured interviews  57 Primary care 

Abbreviations: GPs = general practitioners; gen. pop. = general population 
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3.1.2. Interpretation and credibility of risk scores 
However, the data do not suggest that participants (with a handful of 

exceptions) literally did not understand the meaning of a percentage risk 
score. More commonly, the percentage risk in isolation from any 
‘normal’ or average risk was not felt to be meaningful or actionable. 

I think with the percentage unless you have been given the range it 
should be in for your age and for your, you know, capabilities, then 
it’s kind of a mismatch of information. I don’t know which to kind of 
… they are saying it’s high, but I think it’s quite low, but I don’t know 
what high is because I haven’t been given anything to compare it 
against. (participant [31]) 
In other cases participants were willing to translate risk scores into 

practical implications, but applied their own tacit thresholds which were 
often much higher than those in clinical guidelines (often 50% or even 
higher) [24,27,28,31,39,45,57]. 

When they said that I was 28 out of 100, well I thought that was quite 
low. If I was 50%, 60%, 70% then I would be quite worried. At 28% I 
wasn’t all that worried, if you know what I mean? (participant [45]) 
Some participants suggested that probabilistic reasoning about 

future events is inherently questionable, and contrasted the overall risk 
scores with more concrete information such as blood pressure or 
cholesterol readings [25,27,31]. Some argued that the applicability of 
population risk algorithms to individuals is always debatable [42,43,45, 
51]. 

[Interviewer:] So getting your actual cholesterol result, so rather 
than having kind of your 10-year risk or your heart age, or your 
survival age, it would be your cholesterol … ? [Participant:] Yeah 
very much so because that is the now, you know all those other 
things are projections. (participant [31]) 

3.1.3. Risk factors and model inputs 
Many participants who received high risk scores questioned their 

validity on the grounds that they conflicted with their own sense of 
themselves as healthy, either as a subjective perception or on the basis of 
their lifestyle behaviours or physical capacities [23,25,28,29,31,34,35, 
43,45,48,56]. 

It was a bit of a shock to be honest, because as I say, I thought that 
when I would get the results of that my, say, I’m 59, I know, but I 
thought my heart would be, or my rating would be say down much 
lower at 54, 55 or something like that.’cos of the amount of exercise I 
do and, you know, my weight I think is about right and I’m, I don’t 
get ill at all and fortunately I haven’t got any, you know, any long- 
term health problems. (participant [56]) 
Participants in several studies pointed to the importance of genetic or 

family history factors in determining risk, and some were sceptical of 
risk assessment because it did not incorporate these [25,28,29,31,34,40, 
43,45,55]. However, studies focusing specifically on the use of genetic 
information into risk scoring found that it was sometimes challenging to 
incorporate into risk assessment, and seen as of limited practical value 
[37,46,54]. 

Many participants emphasised the importance of lifestyle factors – 

physical activity, diet, smoking, alcohol, stress and so on – in deter-
mining their perceptions of risk. The fact that risk assessment procedures 
generally did not include information on these factors, other than 
smoking, was a source of scepticism [23–25,27,28,45,53]. Participants 
often interpreted risk scores in the light of their perceptions of their 
lifestyle, and were sceptical where they perceived a dissonance [23, 
27–29,43,45,46,48,50,54]. 

The only thing is, eh, lifestyle, eh, whether you exercise or not, 
whether you have a sedentary job or not, use drugs, smoke, and eh, 
your eating habits, those are the most important, I think it would be 

better to explore those in more detail than to ask about my length 
and eh waist circumference and things like that. (participant [28]) 
On the other hand, many participants also expressed the opposite 

view that cardiovascular events were a matter of chance, and could 
happen even to people leading healthy lifestyles [31,35,37,40,45], 
hence calling into question the quantification of future risks. 

3.1.4. Impacts of risk assessment 
Participants expressed a range of reactions to receiving risk scores, 

with many reporting anxiety or shocked surprise [25,31,34,35,40,43,45, 
46,48,50,52,56]. These emotions were not necessarily negative: they 
could be a “wake-up call” [50] and a stimulus to reducing risk [46,50, 
52]. 

I got a letter from the doctor’s saying ‘as you are at a high risk of a 
stroke or heart attack’. well I nearly died, and I thought ‘well what 
have my results come up as?’ And so of course I made an appoint-
ment and I went on. (participant [40]) 
In contrast, many participants felt reassured by the risk assessment, 

particularly those who had previously had concerns about their health 
[23,30,31,34,35,45–47,50,52,54]. This includes a substantial number 
who received a high risk score as well as those at low risk [31,45]. 

Participants’ perceptions of CVD had an impact on how they felt 
about their risk scores. CVD was sometimes seen as not very serious, 
particularly in comparison with other diseases such as cancer [28,45,48, 
55]. A few participants expressed the view that a relatively rapid death 
from a heart attack might be preferable to other causes of death [40,55]. 
People with other long-term conditions or disabilities were particularly 
likely to regard CVD as not a major concern [29,30,42,43,45,48]. 

3.2. Clinician data 

3.2.1. Attitudes to risk assessment 
Clinicians expressed broadly positive perceptions of risk prediction 

models, and high confidence in using them and communicating the re-
sults to patients [31,52,57,59], although some studies raised concerns 
about the accuracy of clinicians’ understanding [26,31,41,42,58]. Cli-
nicians who were used to managing single risk factors (e.g. elevated 
cholesterol) were sometimes reluctant to move to a multifactorial risk 
algorithm [21,57,58], and some found it challenging to explain multi-
factorial risk scores to patients [26,31]. A few participants also sug-
gested that the detail of the risk assessment process is less important 
than having an opportunity to discuss cardiovascular risk factors with 
patients [49,59]. 

3.2.2. Perception of patients’ understanding 
Many clinicians found that some patients had difficulties in under-

standing risk. Several thought that many patients simply did not un-
derstand numerical probabilities [22,31,39,41,58,59] or graphical ways 
of presenting risk [22,39,58]. Even where risk is well understood in the 
abstract, a percentage risk may not be meaningful in isolation [26], and 
even where patients understand individual risk factors they may not 
grasp the idea of combining them into an overall risk score [21,41,42, 
49]. 

I find people don’t really respond very well to having figures and 
risks and charts and things. the average person often chickens out 
when I start talking graphs and numbers and charts. (participant 
[39]) 

3.2.3. Strategies for communicating risk results 
Participants reported that some patients reacted with excessive fear 

or anxiety [19–22,58], and that they changed their communication style 
when dealing with patients they perceived to be anxious. 
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Ones that have a high cholesterol just about freak out and they don’t 
need anybody more telling them … their risks of having a heart 
attack … I would be a bit dubious about showing them straight off 
because they would only get themselves into more of a state. 
(participant [48]) 
Participants were sometimes reluctant to communicate risk where 

patients received low risk scores but had risky lifestyles or behaviours, 
for fear of demotivating them to make changes [21,58]. There were 
varying perceptions as to how far risk assessment was likely to motivate 
patients to change [31,41]. Some participants felt that patients may 
have more immediate concerns, such as socio-economic issues or mental 
health, which made conversations about cardiovascular risk less useful 
[20,22]. 

Partly due to these challenges, clinicians described using different 
strategies for tailoring risk, based both on their prior knowledge or 
overall impressions of the patient, and on their moment-by-moment 
reactions in the consultation [20,22,31,59]. Participants viewed a 
generic ‘box-ticking’ approach to communicating risk that did not 
incorporate these adjustments and situational awareness as inappro-
priate and potentially harmful [20]. 

… there’s no one uniform way, I don’t think of going about it … it’s 
your own experience, knowing your patients. personality, social 
class. all those kinds of things … (participant [20]) 
A range of factors may come into play in tailoring communication, 

including: patients’ understanding of risk; their anxiety around risk and 
future illness; their current health behaviours; and their willingness to 
change these behaviours [20,22,59]. Participants described using 
negatively-framed fear appeal strategies, with emphasis on the likely 
harms of cardiovascular disease, where they judged that this was 
necessary to make an impression on the patient, and more positive 
framings where this was judged to be counter-productive, e.g. for pa-
tients who were already anxious [20–22,59]. Participants in several 
studies reported sometimes not communicating the risk score at all, if 
they felt the patient would not understand, or that it would be 
counter-productive in terms of having a constructive conversation about 
risk factors and behaviours [20,22,31]. 

3.2.4. Impacts on treatment decisions and care delivery 
The studies reported conflicting data on treatment decision-making. 

Some participants found that risk assessment made them more likely to 
consider preventive treatment, while others reported that it made them 
more likely to consider lifestyle modification and less likely to prescribe 
treatment [19,57,58]; some felt that risk prediction models could be 
valuable in choosing between the two types of response [59]. Similarly, 
some clinicians saw risk prediction models as a useful tool for involving 
patients in shared decision-making around treatment, while others were 
more sceptical due to perceived limitations in patients’ understanding 
[19,58]. 

Many participants reported that they had limited time to conduct risk 
assessment and communication, hence limiting the value, and in some 
cases the usability, of risk tools [19,20,41,49,57,59]. They emphasised 
that the tools needed to be integrated with existing platforms for data 
management and decision support, and not unduly time-consuming or 
complicated, to maximise uptake [41,49,57–59]. 

3.3. Specific preferences for risk communication 

Finally, both patients and clinicians expressed specific preferences 
for ways of communicating or representing risk. In general, both groups 
expressed a preference for visually engaging formats which use colour 
and design to focus attention [23–25,39,41,48,49,53]. 

[…] Because in any situation that is new to you, if there’s a lot of 
things going on and you are not sure what’s going on, you don’t hear 

… But if you see it, it is actually much, much clearer to you. 
(participant [31]) 
On the other hand, some participants suggested that patients may 

have limited understanding of quantitative risk information in graphs 
and tables, and that visually cluttered or confusing formats could 
hamper comprehension [23,25,28,39,41,48]. Specific issues here 
included inconsistent use of colour [23], and the use of visual scales 
from 0%− 100% which made even relatively high risks appear visually 
small [28,39]. 

Several studies found a preference for heart age over other ways of 
representing risk, among both patients and clinicians [23,31,38]. This 
may be partly because it can be directly compared to the patient’s actual 
age, and so is more meaningful than a decontextualised probability 
figure. 

Several studies found that the ability to modify inputs to the risk 
algorithm dynamically, and see what difference this made to outputs, 
was a helpful feature, enabling patients to grasp the potential benefits of 
making lifestyle changes [25,31,37,40,41,48,49,57]. However, a few 
participants thought this could sometimes be demotivating, since it can 
suggest that the payoff of behaviour change is actually not very great 
[25,48]. 

4. Discussion and conclusions 

4.1. Discussion 

This review of qualitative evidence finds several important barriers 
to the communication of cardiovascular risk scores. Many patients 
report a sense that the risk score in isolation is irrelevant or not prac-
tically actionable; without some comparison point, an absolute risk 
score provides little usable information. Some patients also question the 
credibility of the risk score, particularly where it conflicts with their own 
sense of being in good health. 

Clinicians report generally positive views of risk assessment, but also 
scepticism as to whether patients understand the information, and its 
value for motivating behaviour change. They are concerned about 
inappropriate reactions both from patients who react with excessive 
anxiety, and from those who take a low risk score as confirming they do 
not need to change any lifestyle behaviours. Clinicians report tailoring 
risk communication in complex ways to individuals’ needs. 

The findings suggest that individuals’ understanding of the risk score 
– and the broader impacts of risk communication – may depend largely 
on the broader context of the clinician-patient encounter. If risk scores 
alone are not meaningful or actionable, the message received may 
depend on the broader interaction that provides the scaffolding for in-
dividuals to make sense of risk. Clinicians may use risk assessment more 
to generate emotional reactions by focusing attention on the prospect of 
death or other serious health impacts from cardiovascular disease, than 
to impart objective information to inform rational decisions. 

We located limited data on how risk communication relates to shared 
decision-making around preventive treatment, and the findings are to 
some extent conflicting. The findings of this review should be set 
alongside the broader qualitative literature on decision-making about 
preventive treatment [60–62]. That literature suggests that patients’ 

often sceptical attitude to risk assessment may extend to views of 
treatment benefits and over-medicalisation [60,61], and that clinicians 
find ways to negotiate these barriers while also trying to enable patients’ 

empowerment and autonomy [62]. While some clinicians see their core 
role as being prescribing treatment, and view the broader consultation 
and risk assessment as directed to this goal, others take a more holistic 
view which sees behaviour change as of equal importance with medi-
cation [62]. 

The results of this review should be seen in light of ongoing debates 
about health behaviour change. These debates set social cognitive the-
ories such as the Health Belief Model [63] and the Theory of Planned 
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Behaviour [64], which emphasise the role of cognition within a broadly 
rationalistic paradigm of individual agency, against theories which 
emphasise that culture, environment and ‘automatic’ decision-making 
processes play an important role [65–67]. More inclusive theories of 
health behaviour change, such as Michie and colleagues’ ‘behaviour 
change wheel’, suggest that the pathways between individual risk in-
formation and behaviour are complex, and may not be well captured by 
a narrow focus on cognitive mediators [68,69]. While qualitative data 
cannot directly evaluate the impact of interventions, this review sug-
gests that the potential for risk communication in isolation to facilitate 
changes in individuals’ behaviour may be limited. Approaches such as 
motivational interviewing or health coaching may be promising for 
reducing cardiovascular risk [70–72], and the potential for integrating 
these with risk assessment deserves exploration. 

There are some potential limitations in both the review and the 
primary data which should be borne in mind. The review focused spe-
cifically on the quantitative assessment and communication of risk, and 
did not include data either on more informal understandings of risk or 
on the context of the clinical encounter within which risk communica-
tion takes place; however, the findings suggest that these factors may be 
important determinants of understanding. Quality assessment of the 
primary studies (Appendix 2) suggests that many studies have weak-
nesses in sampling and generalisability, which may cast doubt on the 
transferability of the findings. 

4.2. Conclusions 

The findings of this review suggest that the communication of results 
from risk prediction models is complex and depends largely on context. 
Patients feel that percentage risks in isolation are largely irrelevant or 
meaningless, and are sceptical of risk prediction tools for a variety of 
reasons. Clinicians’ practices vary widely depending on their perception 
of patients’ understanding of risk and likely reactions to risk informa-
tion, and the enactment of risk scores in practice often diverges from the 
original intentions behind the tools. 

4.3. Implications for practice 

Our findings suggest that a number of different strategies may be 
worth exploring for communicating cardiovascular risk, either in clin-
ical consultations or as part of population-level risk reduction pro-
grammes like the NHS Health Check. While our findings do not assess 
the effectiveness of these strategies, they may provide some pointers for 
further exploration. Risk communication formats which provide some 
kind of anchor or comparison point for percentage risks – such as rela-
tive risks or heart age – may be more easily understood and related to 
action. It is worth exploring tools which enable users to manipulate 
model inputs and see the impact of lifestyle change on risk scores, 
although this may sometimes reduce patients’ motivation. Graphical 
interfaces are likely to be helpful, but may also have negative impacts (e. 
g. encouraging the indexing of risk to large thresholds). 

More broadly, the review indicates that the messages patients take 
away from risk communication may be strongly influenced by the nu-
ances of how clinicians report the results, and the broader communi-
cation that surrounds discussions of risk. Guidelines and care pathways 
need to take into account the context of risk communication, including 
the signposting and availability of resources to help individuals take 
recommended actions. 

Funding 

This report is independent research commissioned by the National 
Institute for Health Research (NIHR) Policy Research Programme (PRP) 
for the Department of Health and Social Care (DHSC). It was funded 
through the NIHR PRP contract with the EPPI Centre at UCL (Reviews 
facility to support national policy development and implementation, PR- 

R6-0113-11003). The views expressed in this publication are those of 
the author(s) and not necessarily those of the NHS, the NIHR or the 
DHSC. 

CRediT authorship contribution statement 

Gillian Stokes: Writing – review & editing, Validation, Methodol-
ogy, Formal analysis, Data curation. Helen Fulbright: Writing – review 
& editing, Resources, Data curation. Katy Sutcliffe: Writing – review & 
editing, Supervision, Funding acquisition, Conceptualization. Theo 
Lorenc: Writing – original draft, Validation, Methodology, Formal 
analysis, Conceptualization. Amanda Sowden: Writing – review & 
editing, Supervision, Funding acquisition, Conceptualization. 

Declaration of Competing Interest 

There are no competing interests to declare. 

Appendix A. Supporting information 

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.pec.2024.108231. 

References 
[1] Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB. 

Prediction of coronary heart disease using risk factor categories. Circulation 1998; 
97:1837–47. https://doi.org/10.1161/01.cir.97.18.1837. 

[2] Hippisley-Cox J, Coupland C, Vinogradova Y, Robson J, May M, Brindle P. 
Derivation and validation of QRISK, a new cardiovascular disease risk score for the 
United Kingdom: prospective open cohort study. BMJ 2007;335:136. https://doi. 
org/10.1136/bmj.39261.471806.55. 

[3] Hippisley-Cox J, Coupland C, Vinogradova Y, Robson J, Minhas R, Sheikh A, et al. 
Predicting cardiovascular risk in England and Wales: prospective derivation and 
validation of QRISK2. BMJ 2008;336:1475–82. https://doi.org/10.1136/ 
bmj.39609.449676.25. 

[4] Hippisley-Cox J, Coupland C, Brindle P. Development and validation of QRISK3 
risk prediction algorithms to estimate future risk of cardiovascular disease: 
prospective cohort study. BMJ 2017;357:j2099. https://doi.org/10.1136/bmj. 
j2099. 

[5] van Weert JCM, van Munster BC, Sanders R, Spijker R, Hooft L, Jansen J. Decision 
aids to help older people make health decisions: a systematic review and meta- 
analysis. BMC Med Inform Decis Mak 2016;16:45. https://doi.org/10.1186/ 
s12911-016-0281-8. 

[6] Saheb Kashaf M, McGill ET, Berger ZD. Shared decision-making and outcomes in 
type 2 diabetes: a systematic review and meta-analysis. Patient Educ Couns 2017; 
100:2159–71. https://doi.org/10.1016/j.pec.2017.06.030. 
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