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Summary 
Health-related behaviours contribute to the global burden of cardiovascular disease (CVD). Cardiovascular imaging can be 
used to screen asymptomatic individuals for increased risk of CVD to enable earlier interventions to promote health-related 
behaviours to prevent or reduce CVD risk. Some theories of behaviour and behaviour change assume that engagement in a 
given behaviour is a function of individual threat appraisals, beliefs regarding the performance of behaviour, self-efficacy for 
performing the desired behaviour and/or dispositions to act (e.g. behavioural intentions). To date, little is known about the 
impact of cardiovascular imaging interventions on these constructs. This article summarises evidence related to perceived 
threat, efficacy beliefs, and behavioural intentions after CVD screening. We identified 10 studies (2 RCTs and 8 non-randomised 
studies, n = 2498) through a combination of screening citations from published systematic reviews and meta-analyses and 
searching electronic databases. Of these, 7 measured behavioural intentions and perceived susceptibility and 3 measured 
efficacy beliefs. Findings showed largely encouraging effects of screening interventions on bolstering self-efficacy beliefs and 
strengthening behavioural intentions. Imaging results that suggest the presence of coronary or carotid artery disease also 
increased perceived susceptibility to CVD. However, the review also identified some gaps in the literature, such as a lack of 
guiding theoretical frameworks and assessments of critical determinants of health-related behaviours. By carefully considering 
the key issues highlighted in this review, we can make significant strides towards reducing CVD risks and improving population 
health.
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Lay summary 
This systematic narrative review sought to comprehensively report evidence related to individual responses to cardiovascular 
screening interventions. Theoretically, the study builds upon theories based on the cognitive perspective (e.g. Health Belief 
Model, Protection Motivation Theory), which supports the examination of individual perceptions of negative health-related 
outcomes or health risk, beliefs regarding the performance of a behaviour or outcome expectancies (e.g. perceived benefits 
of behavioural performance), personal control or capacity to perform a behaviour and/or willingness to invest the effort to 
engage in behaviour after behavioural intervention delivery. These concepts are considered key predictors of health-related 
behaviours and have been examined in several public health interventions. Using a variety of search strategies, studies that 
reported outcomes of interest were identified. Some studies showed that cardiovascular screening interventions may help 
people form the desired intention to engage in health-related behaviours. We also observed (largely) encouraging effects of 
cardiovascular screening interventions on individual confidence to engage in health-related behaviours and understanding of 
personal health risks. However, we identified some limitations in the design, delivery and outcomes assessed in the studies 
included. For future research, key recommendations to inform the design and delivery of health behaviour interventions are 
provided.
Keywords: cardiovascular imaging, health screening, perceived threat, self-efficacy, response efficacy, behavioural intentions

INTRODUCTION
Cardiovascular disease (CVD) is the leading cause 
of global premature mortality (Nowbar et al., 2019; 
World Health Organization, 2021). It is estimated by 
the World Health Organization (WHO) that 80% of 
premature CVDs can be prevented with modification of 
lifestyle behaviours such as eating habits, tobacco use, 
and physical inactivity (WHO and Consultation, 2003; 
World Health Organization, 2016). Cardiovascular 
imaging can be used to screen asymptomatic individ-
uals for increased risk of CVD to inform preventive 
measures (World Health Organization, 2016; World 
Health Organization, 2017; Kozakova and Palombo, 
2020). Several guidelines for primary prevention 
of CVD (e.g. European guidelines on CVD preven-
tion in clinical practice, US Preventive Services Task 
Force recommendation statement, American College 
of Cardiology/American Heart Association guideline 
for assessment of cardiovascular risk in asymptomatic 
adults) support the use of cardiovascular imaging for 
early identification of cardiovascular risk, risk classi-
fication and to inform CVD management in asymp-
tomatic adults (US Preventive Services Task Force*, 
2009; Greenland et al., 2010; Goff et al., 2014; 
Piepoli et al., 2016). Individuals identified as having 
an increased CVD risk due to elevated coronary artery 
calcium (CAC) scores, carotid plaque or increased 
carotid intima-media thickness (CIMT) after imaging, 
are usually advised to make lifestyle modifications 
including adopting a healthier diet, engaging in reg-
ular physical activity, and quitting smoking to poten-
tially reduce the progression of CVD (US Preventive 
Services Task Force*, 2009; Greenland et al., 2010; 
Goff et al., 2014; Piepoli et al., 2016; Kozakova and 
Palombo, 2020).

Some theories of behaviour and behaviour change 
(e.g. health belief model, protection motivation the-
ory) assume that engagement in a given behaviour is 
a function of an individual’s judgement regarding the 
performance of behaviour or value of behavioural 

performance (e.g. perceived benefits, response effi-
cacy), threat appraisals (e.g. perceived susceptibility 
and severity), self-efficacy for performing the desired 
behaviour and/or dispositions to act (e.g. intentions, 
motivation or willingness to perform a behaviour) 
(Rosenstock, 1974; Rogers, 1975; Witte, 1992; 
Fishbein, 2000). Evidence drawn from studies of 
cancer screening point to the critical role of psycho-
logical determinants of behaviours (e.g. self-efficacy 
or capacity beliefs) in relation to self-management, 
health-related behaviours and quality of life follow-
ing screening (Bunge et al., 2008; Aggestrup et al., 
2012).

Perceived threat, efficacy beliefs and behavioural 
intentions are considered key predictors of adap-
tive health responses and health-related outcomes 
(Fishbein, 2000; Bunge et al., 2008; Aggestrup et al., 
2012). However, little is known about the impact of 
vascular screening interventions on perceived threat, 
efficacy beliefs and behavioural intentions. Previous 
reviews in cardiovascular imaging did not consider 
the psychological dynamics of behaviour, which has 
contributed to this knowledge gap (Hackam et al., 
2011; Rodondi et al., 2012; Whelton et al., 2012; 
Mamudu et al., 2014; Gupta et al., 2017). Therefore, 
it is important to examine the impact of CVD screen-
ing interventions on constructs such as threat and 
efficacy perceptions, and intentions or motivation for 
behavioural performance. This will provide valuable 
insights into (i) the determinants of health-related 
behaviours after screening, (ii) how interventions were 
received and appraised, and (iii) individual constraints 
and capabilities to perform a recommended behaviour. 
These findings will be crucial in promoting healthful 
behaviours, reducing CVD risks and improving pop-
ulation health. To provide a comprehensive summary 
of evidence on the impact of cardiovascular screen-
ing interventions on perceived threat, efficacy beliefs, 
and behavioural intentions, we conducted a systematic 
narrative review.
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METHODS
A systematic narrative review was considered appro-
priate to present a scholarly summary of evidence 
along with interpretation and critique (MacLure, 
2005; Grant and Booth, 2009; Greenhalgh et al., 
2018). This review was guided by key constructs of 
the health belief model, protection motivation the-
ory, extended parallel process model, and integra-
tive model of behaviour (Rogers, 1975, 1983; Witte, 
1996; Fishbein, 2000; Rosenstock, 2000) (see Figure 
1). To inform this review, we conducted a literature 
search and identified ten relevant studies. The find-
ings are presented using a systematic narrative review 
approach.

Search strategy
Relevant articles were retrieved through a combina-
tion of screening citations from published systematic 
reviews and meta-analyses and electronic database 
searches and manual screening of individual studies 
retrieved.

(a) Citations in systematic reviews and meta-
analyses published
We assessed the search strategies and all citations in 
systematic reviews and meta-analyses published by 
Hackam et al. (Hackam et al., 2011), Rodondi et al. 
(Rodondi et al., 2012), Whelton et al. (Whelton et al., 
2012), Mamudu et al. (Mamudu et al., 2014), and 
Gupta et al. (Gupta et al., 2017). We retrieved and 
screened articles to identify studies that reported medi-
ators/moderators or psychological determinants of 
behaviours such as perceived threat, perceived efficacy, 
and motivation to initiate health-related behaviours.

(b)  Electronic database searches and manual 
screening of individual studies retrieved

An updated systematic search strategy for a pre-
vious scoping review (Anokye et al., 2020) was per-
formed (see Appendix 1 in the supplementary file for 
electronic database searches). We searched MEDLINE, 
PsychINFO, Social Work Abstracts, Psychology and 
Behavioural Sciences Collection, and Cumulative Index 

Fig. 1: Conceptual model.
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to Nursing and Allied Health Literature (CINAHL) via 
EBSCOhost (July 2021) for studies providing non-inva-
sive vascular imaging results to asymptomatic adults to 
promote healthy lifestyle behaviours. Key search terms 
included CAC score, carotid ultrasound, carotid plaque, 
behaviour, lifestyle, motivation, risk perception, medi-
cation adherence, and smoking to capture all relevant 
studies. Manual screening of identified studies was also 
undertaken to identify eligible studies for this review.

Inclusion and exclusion criteria
All records were screened for relevance by the first 
(RA) and last (JRL) authors independently in three 
stages: (i) Title; (ii) Abstract; and (iii) Full text. Studies 
were considered relevant if they: (a) were conducted 
among adults who were at least 18 years old with no 
pre-existing CVD defined as stroke, myocardial infarc-
tion, peripheral arterial disease (PAD), transient ischae-
mic attack, coronary heart disease, any diagnosed 
CVD, macrovascular disease, peripheral revasculari-
zation; (b) were original, empirical studies conducted 
among asymptomatic adults (e.g. adults with no phy-
sician-diagnosed angina or chest pain and no evidence 
of intermittent claudication); (c) used non-invasive 
cardiovascular imaging modality [e.g. carotid ultra-
sound, computed tomography (CT)] to screen for 
abnormalities in the arteries and provided screening 
results to participants (see Supplementary Appendix 
2). Included studies also reported at least one outcome 
of interest (i.e. self-efficacy, response efficacy, perceived 
susceptibility, perceived severity, motivation to initiate 
health-related behaviours or plans/intentions/ commit-
ment to engage in health-related behaviours). Health 
behaviour interventions were considered relevant if 
they focussed on modifying behavioural risk factors of 
CVD such as dietary practices, physical activity, smok-
ing and/or alcohol use or improving medication adher-
ence (e.g. lipid-lowering medications including statin, 
and aspirin) to lower the risk of stroke, heart attack, or 
other cardiovascular complications.

Data extraction
Data related to the techniques employed, delivery meth-
ods, study setting, population, theories used, target 
behaviours and follow-up time for outcome assessment 
were extracted. Data related to outcomes such as per-
ceived susceptibility, perceived self-efficacy, response 
efficacy and intentions, plans or motivation to mod-
ify diet, quit smoking, engage in physical activity, and/
or use medication were also extracted. The Grading 
of Recommendations, Assessment, Development and 
Evaluations (GRADE) framework was used to evalu-
ate the quality of evidence reported in studies (Guyatt 
et al., 2011). The studies were rated based on specific 
limitations, such as incomplete accounting of patients 

and outcome events, selective outcome reporting bias, 
use of unvalidated outcome measures, lack of adjust-
ment in statistical analysis, and incomplete follow-up. 
The studies were then rated as very low, low, moder-
ate, or high based on the GRADE certainty ratings for 
the risk of bias (Siemieniuk and Guyatt, 2019) (see 
Appendix 3 in the supplementary file for risk of bias 
assessment).

RESULTS 
Ten studies including asymptomatic adults (n = 2498) 
who were provided with coronary artery screening (2 
RCTs, n = 888, 4 non-randomised, n = 912) or carotid 
ultrasound results (4 non-randomised, n = 698) were 
included in this review (Figure 2). Of these, seven 
measured behavioural intentions or motivation to ini-
tiate health-related behaviours (i.e. intentions/plans to 
reduce CVD risk through dietary modifications, smok-
ing cessation, physical activity, and medication usage) 
(Rupard et al., 2002; Sandwell et al., 2006; Wyman et 
al., 2007; Korcarz et al., 2008; Rodondi et al., 2008; 
Johnson et al., 2011; Denissen et al., 2019). Other 
studies examined the implications of CVD screening 
on perceived susceptibility (n = 7) (Rupard et al., 2002; 
Sandwell et al., 2006; Wyman et al., 2007; Korcarz et 
al., 2008; Johnson et al., 2011; Johnson et al., 2015; 
Schurink et al., 2017), self-efficacy (n = 3) (Wyman et 
al., 2007; Rodondi et al., 2008; Johnson et al., 2011), 
and response efficacy (n = 3) (Wyman et al., 2007; 
Korcarz et al., 2008; Johnson et al., 2015). None of 
the studies examined all the five constructs/concepts of 
interest. One study examined four constructs/concepts 
(Wyman et al., 2007) and three studies examined three 
constructs/concepts (Rupard et al., 2002; Korcarz 
et al., 2008; Johnson et al., 2011). The other studies 
examined at least one construct/concept. The main tar-
get behaviours of the included studies were to increase 
medication usage/intake or adherence over time, smok-
ing cessation, physical activity, modify dietary habits, 
and increase physician consultation. Studies were car-
ried out in different settings (community/nonclinical 
settings, multicentre/different clinical sites, and clin-
ical settings including hospitals, clinics, medical/dis-
ease prevention centres, and radiology centres) among 
smokers, athletes, active-duty army personnel, outpa-
tients, and adults at risk of CVD due to one or more 
risk factors. Most of the studies were conducted in the 
USA (n = 7) and other studies were conducted in The 
Netherlands (n = 2) and Switzerland (n = 1) (see Table 
1). Participants included in the selected studies had at 
least one CVD risk factor (see Table 2). Outcome meas-
ures (i.e. perceived threat, efficacy beliefs, behavioural 
intentions) were assessed immediately and up to 30 
months post-screening.

D
ow

nloaded from
 https://academ

ic.oup.com
/heapro/article/38/3/daad040/7189931 by Jam

es C
ook U

niversity user on 19 June 2023

http://academic.oup.com/heapro/article-lookup/doi/10.1093/heapro/daad040#supplementary-data
http://academic.oup.com/heapro/article-lookup/doi/10.1093/heapro/daad040#supplementary-data
http://academic.oup.com/heapro/article-lookup/doi/10.1093/heapro/daad040#supplementary-data


Impact of vascular screening interventions on perceived threat 5

Although all the included studies (n = 10) aimed at 
modifying one or more health-related behaviours, only 
four studies (Wyman et al., 2007; Korcarz et al., 2008; 
Johnson et al., 2011; Johnson et al., 2015) reported a 
theoretical basis (i.e. Health Belief Model, Theory of 
Planned Behaviour, and Theory of Reasoned Action) 
(Wyman et al., 2007; Korcarz et al., 2008; Johnson 
et al., 2011; Johnson et al., 2015). Screening results 
were provided in different formats including scores 
(e.g. CAC scores), visuals (e.g. pictures of the arter-
ies, pictures displaying plaque) and a combination of 

words and graphs (e.g. results in words and a graph 
format). Others did not describe details of how vas-
cular imaging results were provided and/or the source 
for further support (see Supplementary Appendix 2). 
In addition, one intervention (in one study) utilised 
phone contact as an alternative to in-person individ-
ual sessions to provide continuous support (Sandwell 
et al., 2006). Another intervention (in one study) uti-
lised an educational tutorial (video) to highlight the 
significance of plaques, the benefits of smoking ces-
sation and CVD risk factors (Rodondi et al., 2008). 

Fig. 2: PRISMA flowchart.
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Most interventions utilised professionals such as die-
titians, primary care physicians/general practitioners, 
or cardiologists, to provide continuous support to 
change and maintain health-related behaviours (see 
Supplementary Appendix 2). We provide an overview 
of evidence regarding the impact of these interventions 
on perceived threat, perceived efficacy, and behavioural 
intentions following screening.

Perceived Threat
Perceived susceptibility and severity (two dimensions 
of threat) are known to influence preventive behav-
iours (Brewer et al., 2007; Sheeran et al., 2014). We 
found seven studies that measured perceived suscep-
tibility following screening in asymptomatic adults (n 
= 1580) (see Table 1) (Rupard et al., 2002; Sandwell 
et al., 2006; Wyman et al., 2007; Korcarz et al., 2008; 
Johnson et al., 2011; Johnson et al., 2015; Schurink et 
al., 2017). Perceived susceptibility to CVD was meas-
ured before and after screening in four studies (Wyman 
et al., 2007; Korcarz et al., 2008; Johnson et al., 2011; 
Johnson et al., 2015). Outcomes were examined imme-
diately following the provision of screening results in 
three studies and 3-months after screening in one study 
(Wyman et al., 2007; Korcarz et al., 2008; Johnson et 
al., 2011; Johnson et al., 2015). Findings suggest that 
receiving screening results suggesting calcification or 
plaques in the coronary or carotid arteries can increase 
perceived susceptibility to CVD (Wyman et al., 2007; 
Korcarz et al., 2008; Johnson et al., 2011; Johnson 
et al., 2015). For example, Johnson et al.  reported 
increased perceived susceptibility to CVD among par-
ticipants in the moderate CVD risk group (CAC scores 
of 101–400) (p = 0.004) (Johnson et al., 2015). Both 
Wyman et al. (Wyman et al., 2007) (mean score pre–
post scan, 4.28–3.85 p = 0.013) and Korcarz et al.  (p 
= 0.004) reported increased perceived susceptibility to 
CVD among participants who were informed about 
abnormalities in their carotid arteries. Johnson et al. 
(Johnson et al., 2011) also found that participants who 
received abnormal imaging results were more likely to 
perceive that they are susceptible to present (OR, 4.14; 
95% CI, 1.99–8.62; p ≤ 0.001) or future (OR, 2.75; 
95% CI, 0.20–1.82; p = 0.014) CVD (Johnson et al., 
2011).

Three prospective studies also reported increased per-
ceived susceptibility to CVD in participants who were 
informed about abnormal results (Rupard et al., 2002; 
Sandwell et al., 2006; Schurink et al., 2017). Rupard 
et al. ( reported that a significantly higher percent-
age of smokers identified as having abnormal results 
(17 of 42, 40% vs. 7 of 57, 12%; p ≤ 0.01) perceived 
themselves as having an increased risk of future CVD. 
Schurink et al.  found increased perceived susceptibility 
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to CVD in male athletes who received abnormal results 
(22.9% vs. 4.0%, p ≤ 0.001). Moreover, Sandwell et al.  
found higher perceived susceptibility to CVD among 
participants who were in the moderate and high-risk 
categories (p ≤ 0.001).

It is important to acknowledge that, in most rele-
vant theories, susceptibility perceptions exist alongside 
appraisals of severity in determining overall threat or 
fear responses. However, none of the studies included 
any measure of dimensions of perceived severity (e.g. 
evaluating perceived medical/clinical consequences 
such as pain, disability, and death, and/or possible 
social consequences such as perceived effects on con-
ditions on work, social relations, and family life) fol-
lowing screening.

Perceived Efficacy 
We examine two behavioural theory constructs (i.e. 
self-efficacy and response efficacy). The construct self-ef-
ficacy was measured in three studies that included 435 
asymptomatic adults (Wyman et al., 2007; Rodondi et 
al., 2008; Johnson et al., 2011). Studies refer to self-ef-
ficacy as self-perceived confidence, self-confidence, or 
beliefs concerning the ability to perform a task. We 
found some interventions and/or studies that showed 
positive outcomes in terms of improvement in self-ef-
ficacy beliefs among participants following screening 
(Wyman et al., 2007; Rodondi et al., 2008; Johnson 
et al., 2011). For example, Wyman et al. (mean score 
pre–post scan, 5.85–7.56, p = 0.036) and Johnson et 
al.  (p = 0.002) reported increased self-efficacy to make 
lifestyle changes to reduce the risk of stroke and heart 
disease following screening. Furthermore, Rodondi et 
al.  showed increased self-efficacy for smoking cessa-
tion after screening from baseline to 2 months in the 
group with abnormal screening results (mean score 
pre–post scan, 6.4–7.8, p = 0.01).

Response efficacy or outcome expectancies are an 
important contributor to message acceptance and 
behaviour tendencies. Three studies measured response 
efficacy following screening (Wyman et al., 2007; 
Korcarz et al., 2008; Johnson et al., 2015). We did find 
one prospective cohort study that showed a positive 
change in response efficacy after screening (i.e. most 
participants indicated that making lifestyle changes 
would reduce their risk for a cardiovascular event) 
(mean score pre–post scan, 39.7–40.4) (Johnson et al., 
2015). In contrast, we observed no noteworthy changes 
in response efficacy in two studies after screening—
using responses to statements such as ‘improving my 
lifestyle (e.g. eating healthy, exercising regularly) will 
decrease my heart disease risk’, ‘lowering cholesterol is 
harmful or beneficial’, and ‘lowering blood pressure is 
harmful or beneficial’ (Wyman et al., 2007; Korcarz et 

al., 2008). Findings related to no noteworthy changes 
in response efficacy or value of behavioural perfor-
mance raise concerns about existing vascular screening 
interventions and their potential to elicit health-related 
behaviours in asymptomatic individuals.

Behavioural Intentions 
We found seven studies that reported outcomes on 
intentions or plans to engage in exercise and physical 
activity, initiate dietary changes and/or adhere to med-
ication following screening in asymptomatic adults (n 
= 1599) (Rupard et al., 2002; Sandwell et al., 2006; 
Wyman et al., 2007; Korcarz et al., 2008; Rodondi et 
al., 2008; Denissen et al., 2019; Johnson et al., 2011).

Intentions to engage in physical activity 
following cardiovascular screening
Intentions to engage in physical activity were reported 
in three studies (Wyman et al., 2007; Korcarz et al., 
2008; Johnson et al., 2011). Results provided slightly 
conflicting evidence related to the presence of abnor-
mal results in CVD screening and implications for 
intentions to engage in physical activity. Johnson et 
al.  reported increased intentions to engage in phys-
ical activity among participants who received abnor-
mal results (OR, 2.28; 95% CI, 1.24–4.22; p = 0.008). 
Korcarz et al.  also showed increased intentions to 
exercise for 30 min, five times each week mostly in the 
group with abnormal results immediately after screen-
ing (absolute difference pre-post scan, 0.714, p= < 
0.001). However, Wyman et al.  did not show the same 
effects of receiving abnormal results on intentions to 
engage in exercise or reach exercise goals in their study.

Intentions to initiate dietary changes 
following cardiovascular screening
Plans or intentions to initiate dietary changes were 
examined in three studies (Wyman et al., 2007; Korcarz 
et al., 2008; Johnson et al., 2011). Results provided 
slightly conflicting evidence related to the presence of 
abnormal results in CVD screening and implications 
for intentions to initiate dietary changes.

Korcarz et al.  reported greater increases in plans 
to lower cholesterol levels by changing diet, greater 
increases in plans to eat oatmeal, whole-grain bread, 
cereals, and vegetables (absolute difference pre-post 
scan, 0.420, p ≤ 0.001), and limit foods high in satu-
rated and trans fats such as butter, cheese, ice cream, 
fatty meats, and deep-fried foods among participants 
with abnormal results following screening (absolute 
difference pre–post scan, 0.533, p ≤ 0.001). Greater 
increases in plans to limit intake of sugars, juices, and 
sweetened drinks, and reduce the quantity of starches 
in the diet among participants who received abnormal 
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results (absolute difference pre–post scan, 0.272, p ≤ 
0.001) were also reported. Other outcomes included 
increased intentions to lower blood pressure by chang-
ing diet among participants who received abnormal 
results (Korcarz et al., 2008). Johnson et al.  also 
reported that abnormal screening findings predicted 
increased intentions to decrease intake of saturated 
fat (OR, 2.04; 95% CI, 1.54–2.70; p ≤ 0.001), and 
intentions to modify diet to lower cholesterol levels 
(OR, 2.95; 95% CI, 1.89–4.61; p ≤ 0.001) (Johnson et 
al., 2011). In contrast, Wyman et al.  did not observe 
any significant effect of abnormal results on inten-
tions/plans to reduce blood pressure through dietary 
changes.

Intentions to use prescribed medication 
following cardiovascular screening
Medications such as statins, aspirin, and blood pres-
sure medications are used to control CVD risk fac-
tors such as high cholesterol or high blood pressure 
(Collaboration, 1994; Cannon et al., 2004; LaRosa et 
al., 2005; Pedersen et al., 2005; Baigent et al., 2009). 
Cardiovascular screening results appeared to have 
an effect on strengthening plans or intentions to use 
prescribed medications to control CVD risk factors 
(Korcarz et al., 2008; Johnson et al., 2011). Johnson et 
al. reported that intention to use lipid-modifying med-
ication increased after screening and greater increases 
were observed in the group that received abnormal 
results (OR, 19.70; 95% CI, 4.84–80.15; p ≤ 0.001). 
Similarly, Korcarz et al.  also reported that plans or 
intentions to use medications to reduce blood pressure 
and cholesterol significantly increased in participants 
who received abnormal results (absolute difference 
pre–post scan, 0.687, p ≤ 0.001). Wyman et al.  also 
showed trends toward the effect of plaques on inten-
tions or plans to reduce cholesterol through medica-
tions. However, no significant effect of screening results 
on plans to use medications was observed.

Intentions to cease/quit smoking following 
cardiovascular screening
Outcomes on intentions, plans, or motivation to cease 
smoking were reported in five studies (Rupard et 
al., 2002; Wyman et al., 2007; Korcarz et al., 2008; 
Rodondi et al., 2008; Johnson et al., 2011). Though 
most of the studies showed that abnormal results 
predicted increased intentions to quit/cease smoking, 
the evidence related to relationships between the type 
of screening results received, and behavioural inten-
tions were slightly mixed. For example, Johnson et 
al.  reported that abnormal results predicted increased 
intentions to quit/cease smoking (OR, 4.98; 95% 
CI, 1.25–19.76; p = 0.022). Similarly, Rodondi et al.  
showed increased motivation for smoking cessation, 

particularly in the group that received abnormal 
screening results (7.2–8.7, p = 0.008). Rupard et al.  
also reported greater increases in motivation to quit 
smoking among participants with significantly higher 
CAC scores (mean ± SD = 228 ± 340 vs. 53 ± 76, p 
= 0.028). They also reported that more participants 
with abnormal results discussed quitting smoking with 
a physician (45% vs. 42%) and smoked less (plaque 
present vs plaque absent, 57% vs. 48%). However, 
there were no significant differences in terms of setting 
quit dates among participants who received abnormal 
results and those who were informed that they have no 
abnormal results after screening (Rupard et al., 2002).

Intentions/disposition to act following 
cardiovascular screening
Two studies reported outcomes related to participants’ 
desire to reduce CVD risk following screening (Rupard 
et al., 2002; Denissen et al., 2019). Studies showed 
that abnormal results predicted increased desire/com-
mitment to reduce CVD risk. Denissen et al.  showed 
that a significant number of participants with increased 
CAC scores (140/149, 94%) visited a general practi-
tioner following screening as they wished to reduce the 
risk of CVD and were motivated to undergo a further 
scan to assess CVD risk. Rupard et al.  also reported 
that participants with abnormal results were more 
likely to discuss imaging results with a personal phy-
sician (mean ± SD = 7.4 ± 2.2 vs. 6.3 ± 2.0, p = 0.03).

DISCUSSION
Cardiovascular screening interventions are heterogene-
ous in the techniques they employ, delivery methods, 
settings, population, theories used, target behaviours 
and follow-up time for outcome assessment. We did, 
however, identify broad limitations in the existing lit-
erature that warrant attention in future interventions. 
Most notably, in behaviour change and fear appeal 
frameworks overviewed in this article, susceptibility 
perceptions exist alongside appraisals of severity in 
determining overall threat or fear responses. However, 
since no study assessed the perception of severity, it 
remains unclear whether screening protocols have any 
noteworthy impact on perceived threat. In addition, 
some unexpected findings are apparent in the litera-
ture. It was noteworthy that screening protocols did 
not appear (in two studies) to have any effect on par-
ticipants’ response efficacy perceptions. Also, while 
abnormal results consistently led to increased per-
ceived susceptibility, differences in behavioural inten-
tions were not always observed among abnormal and 
normal results groups (Rupard et al., 2002; Wyman et 
al., 2007). Moreover, we observed relatively little evi-
dence in the literature relating to the application of any 
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theory(ies) to guide the design and delivery of health 
behaviour change interventions.

Notwithstanding these important considerations, it 
appears that some studies demonstrated the potential 
benefits of cardiovascular screening interventions. That 
is, it appears that these interventions may be responsi-
ble for stimulating positive change in key psychologi-
cal mediators (e.g. perceived susceptibility, self-efficacy, 
intentions for behaviour change) contributing to 
healthy lifestyle modification. For example, abnor-
mal results consistently led to increased perceived 
susceptibility in different populations (e.g. smokers, 
male athletes, community-dwelling adults, and outpa-
tients). Also, we observed largely encouraging effects 
of screening interventions on self-efficacy beliefs and 
behavioural intentions (Rodondi et al., 2008; Johnson 
et al., 2011; Denissen et al., 2019). It would seem that, 
at least, in this case, those interventions succeeded in 
changing self-efficacy beliefs and intentions for behav-
ioural performance.

Evidence suggests that providing risk assessment 
information to individuals may change perceptions 
of risk (Miller et al., 2021). Similarly, the findings of 
this review showed changes in CVD risk perception 
following screening and provision of imaging results 
(Wyman et al., 2007; Korcarz et al., 2008; Johnson et 
al., 2011, Johnson et al., 2015). Findings showed that 
imaging results suggesting the presence of coronary or 
carotid artery disease increased CVD risk perception. 
Perceiving the risk of disease may trigger behavioural 
modification (Tan et al., 2004). As such, findings under-
score the importance of screening for asymptomatic 
CVD and communication of screening results. A pre-
vious study showed that screening can modify health 
beliefs but may have a limited impact on behavioural 
intentions (Eiser et al., 2001). In contrast, the findings 
of this review showed that CVD screening can have a 
significant impact on behavioural intentions including 
intentions to cease smoking, engage in physical activity, 
initiate dietary changes, and use prescribed medication 
(Rupard et al., 2002; Sandwell et al., 2006; Wyman et 
al., 2007; Korcarz et al., 2008; Rodondi et al., 2008; 
Johnson et al., 2011; Denissen et al., 2019).

Psychological determinants of health including 
self-efficacy beliefs, responses efficacy beliefs, perceived 
threat and behavioural intentions have been shown to 
influence health-related behaviours in several studies. 
Findings from previous studies that examined self-ef-
ficacy and protective sexual behaviour, weight loss, 
exercise and immunizations showed that people rarely 
attempt behaviour change when self-efficacy is low 
(Dennis and Goldberg, 1996; Rodgers and Brawley, 
1996; AbuSabha and Achterberg, 1997; Cecil and 
Pinkerton, 1998). Response efficacy plays a significant 
role in shaping intentions and behaviours and has been 

shown to influence behavioural outcomes including 
alcohol consumption and smoking cessation (Floyd 
et al., 2000; Yun et al. 2009). Empirical research also 
showed a strong link between smoking intentions 
and smoking behaviours as well as intentions to use 
medication and medication adherence (Fishbein and 
Cappella, 2006; Liddelow et al., 2022). However, 
none of the studies included in this review reported 
outcomes related to changes in perceived susceptibil-
ity, self-efficacy beliefs, response efficacy, behavioural 
intentions and actual behaviours that could prevent 
CVD (e.g. smoking, physical activity) after screening. 
This suggests an important knowledge gap that must 
be addressed in future CVD screening interventions.

Existing evidence suggests that a significant com-
ponent of designing, and delivery of health behaviour 
intervention is the application of psychological and 
behaviour change theories (Campbell et al., 2000, 
Campbell et al., 2007; Craig et al., 2008; Glanz and 
Bishop, 2010). However, we found limited evidence 
that the design of cardiovascular screening interven-
tions had been informed by relevant theories of behav-
iour. Interventions are more likely to produce desirable 
outcomes if they are grounded in appropriate theory 
(Rimer and Glanz, 2005).

STRENGTHS AND LIMITATIONS OF THIS 
REVIEW
We described the current state of research on perceived 
threat, perceived efficacy, and behavioural intentions 
or motivation to initiate health-related behaviours 
in studies using imaging-based screening to improve 
adherence to behavioural lifestyle recommendations. 
We summarised evidence regarding key psychological 
determinants of behaviours and added dimensions of 
insight that are not available in the existing literature. 
Key gaps relating to the use of theory and assessment 
of relevant constructs (i.e. self-efficacy, response effi-
cacy, perceived susceptibility, perceived severity, and 
behavioural intentions/motivation to initiate health-re-
lated behaviours) were also identified. A critical analy-
sis of standing works and strategies (i.e. ‘how-to’ tips) 
to improve future interventions are also presented.

However, our conclusions regarding the effects of 
cardiovascular screening interventions on psychologi-
cal mediators of lifestyle change are based on limited 
evidence. For example, the potential impact of screen-
ing intervention on self-efficacy and response efficacy 
was rarely examined in the included studies. Also, the 
construct perceived severity was not examined despite 
the general appreciation that appraisals of severity 
exist alongside susceptibility perceptions in determin-
ing overall threat or fear responses. None of the stud-
ies examined all the five constructs/concepts of interest 
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(i.e. self-efficacy, response efficacy, perceived suscepti-
bility, perceived severity, and behavioural intentions). 
Furthermore, there’s a possibility that some articles 
reporting outcomes of interest may have been missed 
due to database selection and search and/or search 
strategies used. We focussed on health behaviour 
interventions that used non-invasive imaging modali-
ties to screen for coronary and carotid artery disease. 
Moreover, most of the studies were conducted in the 
USA and therefore findings may differ in other contexts 
or countries due to differences in culture or attitude 
which may influence appraisals of threat and efficacy.

CONCLUSIONS AND FUTURE 
DIRECTIONS
Findings suggest that screening for asymptomatic CVD 
and communication of screening findings may be bene-
ficial in terms of helping people form the desired inten-
tion to engage in health-related behaviours. In the few 
instances where perceived susceptibility and self-efficacy 
beliefs were examined, we observed (largely) encour-
aging effects of cardiovascular screening interventions 
on these constructs. For instance, vascular screening 
results increased perceptions of susceptibility to CVD in 
different populations. We also identified some gaps in 
the existing literature that—in seeking to increase the 
effectiveness of cardiovascular screening interventions—
should be addressed in future research. These gaps 
include assessment to determine how the interventions 
are received and appraised, and the use of a guiding the-
oretical framework to inform the scientific process.

We propose that the design of cardiovascular 
screening interventions is more closely informed by 
behaviour change theories to, among other things, (i) 
specify relationships and key constructs to explain 
the underlying scientific processes of change system-
atically, (ii) identify and target causal determinants 
of change and antecedents of behaviour, and (iii) 
identify mechanisms of action or mediators that may 
be responsible for intervention effects. We also pro-
pose that future studies include assessment (ideally, 
at multiple time points) of self-efficacy, response effi-
cacy, perceived threat (susceptibility and severity) and 
intentions to highlight how these mechanisms may 
influence intervention effects. Given both self-efficacy 
and response efficacy are theorised to be important 
mediators of behaviour change, there is the need 
for more sensitive measurement in future studies to 
examine how participants understand the screening 
process (and results), their ability to perform the rec-
ommended action, and/or any mechanisms of action. 
Early identification of constraints or challenges to 
behavioural performance can be critical for devel-
oping effective strategies to support individuals in 

performing recommended behaviours. By understand-
ing the barriers that individuals face, strategies can 
be tailored to address specific challenges and improve 
the likelihood of success. For individuals who lack 
motivation or do not intend to perform a behaviour, 
a strategy might, for instance, involve identifying 
their values and interests and emphasising how the 
suggested behaviour aligns with these, or it might 
involve offering social support and encouragement 
to help them stay motivated. Moreover, psychologi-
cal constructs (e.g. self-efficacy) are not fixed traits 
and can be taught, manipulated and/or enhanced. It 
is therefore recommended that key components of 
health behaviour interventions are designed to (i) 
bolster or increase the strength of beliefs that pro-
mote health-related behaviours and/or (ii) reduce the 
strength of beliefs that promote unhealthy behaviours 
or eliminate compensatory health beliefs (i.e. beliefs 
that unhealthy behaviours can be compensated for by 
subsequent healthy behaviours). Self-efficacy beliefs 
can be enhanced by providing opportunities for skills 
building and practice and offering encouragement or 
support. To improve response efficacy beliefs, individ-
uals must be provided adequate information about 
the effectiveness of a particular behaviour or action. 
This can involve sharing evidence-based research, sta-
tistics, and data with participants.
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