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ABSTRACT

INTRODUCTION: Understanding how to maximize cardiovascular health is a focus of clinicians,
researchers, and policy makers.

AIMS AND OBJECTIVES: This article presents a theoretical perspective of the perception of risk
as a key component of behaviour change models and discusses this perspective in relation to
cardiovascular disease risk reducing behaviours within a socio-cultural model.

METHODS: An integrative review method was used to appraise evidence on the perception of risk
of developing cardiovascular disease. On the basis of the findings, a conceptual model was
developed to inform future intervention studies.

DISCUSSION: Findings demonstrated that many people consistently underestimate their personal
risk of developing cardiovascular disease. Studies examining cardiovascular disease and health
behaviours report that there is limited concordance between actual and perceived risk in people with
cardiovascular disease. This mismatch between actual and perceived risk likely impedes the
adoption of risk reducing behaviours.

CONCLUSION: There is a critical need to improve an accurate perception of personal

cardiovascular disease risk considering not only individual but social factors.



INTRODUCTION

Cardiovascular disease (CVD) refers to the class of diseases that involves the heart or blood
vessels(Cecil et al., 2000) and is a cause of disease burden in both developed and developing
countries.(Reddy et al., 1998) The major manifestations of CVD are coronary heart disease (CHD),
stroke, and peripheral arterial disease, which share common risk factors and often develop
together.(Cecil et al., 2000) Yet, more than half of the deaths and disability from CVD can be
prevented through public health initiatives and the actions of individuals to reduce modifiable CVD
risk factors, such as high blood pressure, high blood cholesterol, and smoking.(Davidson et al.,
2004) Although the modifiable risk factors for CVD are generally well identified and consistent
among most populations throughout the world,(Rosengren et al., 2004) risk factor modification,
which primarily involves behaviour change, is a complex and multifaceted phenomenon. Pivotal to
modifying risk reducing behaviours is the accurate perception of risk.(Janz, 1998) Risk perception
IS subjective judgments and evaluations of individuals of potential hazards.(Slovic et al., 2004)
Through influencing individuals’ perceptions and beliefs about their CVD risk, health care
professionals can increase the chance of people adopting healthier lifestyles.(Garrity et al., 1985)
This also includes not only considering individual factors but also the socio-cultural factors
impacting on risk perception and behaviours.(Leventhal et al., 1992) The perception of
susceptibility to risk influences individual’s reactions and behaviours.(Davison et al., 1991;
Zabsonre et al., 2002) Understanding factors that impact upon the individual’s capacity to
accurately perceive their risk and balance the negative and positive aspects of changing their

behaviours can assist health professionals in their clinical practice and inform intervention studies.

AIMS AND OBJECTIVES

This article aimed to present theoretical underpinnings of risk perception as a critical component in

health behaviour models and discuss how these could impact on the individual’s capacity to engage



in affirmative CVD risk reducing behaviours. In particular this review has attempted to explore
models that may have greater relevance to cultures where there is a greater emphasis on collective
values, attitudes and beliefs in to societies where there is an emphasis on individualism.(Towle et al.,
2003) The questions driving this integrative review related to investigating the: (1) theoretical
underpinnings of risk perception; (2) factors impacting upon the perception of the risk of CVD; and
(3) the interventions most likely to improve the accuracy of risk perception and effect CVD

behaviour change.

METHODS

An integrative review method was used to present the state of perception of risk of CVD in the
literature and derive a more comprehensive understanding of the concept. An integrative review is a
type of literature review that summarizes both past experimental and non-experimental literature to
obtain a more comprehensive understanding of a phenomenon under study.(Sparbel et al., 2000;
Whittemore, 2005) A literature search was conducted using Medline, CINAHL, and EMBASE
databases. The World Wide Web was also searched using the Google Search Engine. The key terms
used in this search were ‘cardiovascular disease’, ‘perception of risk’, and ‘behaviour change
models’. We did not limit our search to specific time periods. Articles were chosen for this review if
they addressed the theoretical underpinnings of risk perception in general and/or investigated risk
perception specifically in relation to CVD as well as interventions to promote accurate perception of

CVD risk. Publications in languages other than English were excluded form the review.

RESULTS

In spite of the importance of addressing behaviour change in influencing health outcomes, health
and risk behaviours are not well understood and there is evidence of the poor congruence between

knowledge and consequential behaviours.(Weinstein, 1999; Wilcox et al., 1999) Adverse



consequences of unhealthy lifestyles are manifested in conditions such as cardiovascular disease,
diabetes, and cancer, thus many health researchers are becoming interested in adopting and
applying behaviour change models to better understand those factors associated with maximizing
healthy behaviours. Perception of risk has been a key element of many theoretical perspectives and
models, notably, the Health Belief Model (HBM), the Leventhal’s Self-Regulatory Model of Health
and Behaviours, and the Extended Parallel Process Model. These models will be discussed in

further details below.

The Health Belief Model

The Health Belief Model (See Figure 1) was originally developed in the early 1950’s as a method
to explain and predict individuals’ health behaviours, and has been subsequently revised to include
illness role behaviours.(Becker et al., 1975) The fundamental components of the HBM are the
individual’s perceived susceptibility to and the severity of a given disease, their perception of the
barriers and benefits to reduce the risk, and recently added components including cues to action and
self-efficacy.(Janz, 1998) The HBM states that the perception of risk is influenced by at least three
factors:

e General health values;

e Beliefs about vulnerability to a particular health threat;

e Beliefs about the consequences of the given health problem.(Becker et al., 1975)
The Health Belief Model has been successfully applied and tested in a number of studies aimed at
understanding an individuals’ willingness to adopt health behaviours as well as actual behaviours
change. A comprehensive review of these studies concluded perceived risk as an important
predictor of most preventive health behaviours.(Janz et al., 1984) Yet, predictability of perception

of risk in taking risk reducing behaviours after developing a disease such as a cardiovascular event



has not been as powerful as preventive health behaviours. For example, screening for hypertension
or attending a cardiovascular secondary prevention program.(Janz, 1998) Although the HBM
focuses on risk perception as a key element in behaviour change, perception of risk and factors

influencing a person’s perceived susceptibility to a threat are not transparently defined in this model.

Leventhal's Self-Regulatory Model of Health and Iliness

The Self-Regulatory Model of Health and IlIness, developed by Howard Leventhal(Leventhal et al.,
1999) in 1970, considers that two parallel and interactive processes including cognition and emotion
are active when confronting with a health threat. (See Figure 2)These two parallel process influence
the representation of the threat which include causal attributions, labelling the symptoms, the
perception of temporality and curability, and the ability to control events and the consequences of a
particular condition.(Leventhal et al., 1992) Internal and external factors, such as demographic
attributes, health history, personality, culture, and social environment also influence an individual’s
illness representation. These factors individually and collectively contribute to an individual’s
capacity to cope with a health threat and take action to reduce the risk.(Cherrington et al., 2004;
French et al., 2002; Leventhal et al., 1992) Perceived control of illness and symptoms largely
determines the individual’s appraisal changes."’

Leventhal’s Self-Regulatory Model has been tested in a number of studies aiming to link between
peoples’ perception of risk and actions taken to control stress and reduce the risk, such as
attendance at CR in patients after a cardiovascular event.(Cherrington et al., 2004; French et al.,
2002) When facing a health threat such as myocardial infarction, a person forms a representation of
a heart attack which guides their identification and utilisation of available services, such as seeking
treatment in order to control the consequences.(Dracup et al., 1995) Nevertheless, studies have
often examined the predictive role of only one or two components of the Leventhal’s Self-
Regulatory Model, such as causal attributions and have not tested the model

comprehensively.(Byrnea et al., 2005; Dracup et al., 1995; Maclnnes, 2006) An important aspect of



this model is considering the emotional response as well as cognitive recognition in risk
representation and also considering factors beyond the individual, such as social and environment
elements which impact upon both cognitive and emotional processes. The emotional processes
initiate emotion related coping strategies to control stress, which are influenced by socio-cultural
factors, such as belief in fatalism, while cognitive processes initiate cognitive coping strategies,
which help effective decision making and problem solving to manage the risk such as engaging in
risk reducing behaviours.(Leventhal et al., 1992) Jayne et al(Jayne et al., 2001) applied Leventhal’s
Self-Regulation Model to Chinese immigrants with type 2 diabetes and found that emotional
process related to socio-cultural values about food and eating appeared to be more significant than
cognitive processes. Davison et al(Davison et al., 1991) argued that certainly socio-cultural factors
impact upon the individual’s representation of CVD risk, causal attributions, and their strategies to
control the risk.(Davison et al., 1991; Hodoglugil et al., 2000; Murray et al., 2000) To date, the
predominance of either the cognitive or emotional processes of the Leventhal’s model in culturally

and linguistically diverse groups have been poorly studied.

The Extended Parallel Process Model

The Extended Parallel Process Model (See Figure 3) developed by Witte(Witte, 1992) in 1992
provides a valuable conceptual foundation for describing the predictive role of perception of risk in
behaviour change. It suggests that self-efficacy and response efficacy should be assessed in parallel
with risk perception. According to this model, a high perception of risk along with low self-efficacy
and/or low response efficacy may result in maladaptive responses.(Gordon, 2002) Self efficacy
refers to self-effectiveness and response efficacy refers to response effectiveness.(Witte et al., 2001)
For example, a person who perceives a higher risk of developing heart disease, but believes heart
disease has solely a heredity basis and is not related to modifiable risk factors will likely perceive a
low response efficacy from the modifiable risk factors and as a consequence may persist with these

behaviours. According to this model, the social environment also influences an individual’s health



behaviour decisions. The Extended Parallel Process Model further considers perceived costs and
benefits as the other factors affecting the likelihood of adopting health behaviours. From an
individual’s point of view, if the costs outweigh the benefits, pre-existing behaviours are more
likely to persist.(Gordon, 2002) This dialectical process undertaken by the individual is important in
engaging in positive health-seeking behaviours. This model may have particular applicability to
cross cultural populations, where extrinsic factors often play a greater role in risk perception. For
example, in Australian Aborigines, long-standing social disadvantage may fuel a lower self-efficacy

and potential to change behaviour, as this may be perceived as futile.(Farley et al., 2003)

Perception of risk in risk reducing behaviours: A socio-cultural model

Presented in Figure 4 is a conceptual model drawn from the literature review illustrating the role of
perception of risk in risk reducing behaviours. This conceptual model is a hybrid approach,
incorporating elements of the Health Belief Model (HBM), Leventhal’s Self-Regulatory Model of
Health and Behaviours, and the Extended Parallel Process Model. This conceptual model also
provides factors influencing an individual’s perception of risk, both objective and experiential.
These factors has drawn from the literature investigating the perception of risk of cardiovascular
disease and therefore provides an excellent platform to assist health professionals to improve

accuracy of risk perception with regard to CHD which also facilitates risk reducing behaviours.

According to the literature, some factors impacting on perception of risk of CHD include
age,(Meischke et al., 2000) gender,(Moran et al., 1989) knowledge,(Kaplan et al., 1996; Wilcox et
al., 1999) cultural beliefs and values,(Bottorff et al., 2004; Davison et al., 1991) psychological
status,(Cameron et al., 2005) general health status,(Green et al., 2002) pre-existing heart
disease,(Fiandt et al., 1999; Green et al., 2002) family history of heart disease,(Erblich et al., 2003)
the visibility of risk factors,(Zabsonre et al., 2002) and the number of risk factors.(Silagy et al.,

1993) Perception of risk(Davison et al., 1991; Glanz et al., 2002; Zabsonre et al., 2002) along with



self efficacy and response efficacy(Bandura, 1977; Gordon, 2002; Janz et al., 1984) have been
considered as internal resources and important determinants of health-related behaviour change.
High level of perception of risk with low level of self efficacy and response efficacy have been
associated with rejection of a recommended health behaviour.(Witte, 1992) Health messages;
therefore, not only should stimulate an appropriate level of risk perception but also consider the
individual’s perceptions of their ability to take a recommended behaviour (self efficacy) as well as
the efficacy of the recommend behaviour (response efficacy). The extent to which people are
engaged in risk reducing behaviours is also influenced by external resources, both socio-cultural
and instrumental, such as support that one receives from spouse and significant others and
availability of appropriate health services.(Chyun et al., 2003; Palacios et al., 2005; Toobert et al.,
2002) A final factor affecting the likelihood of adopting healthful behaviours is weighing the
perceived barriers and benefits. Behaviour change is more likely to occur when the perceived

benefits outweigh the perceived costs.(Becker et al., 1975)

The conceptual model proposes that an accurate perception of susceptibility to CHD risk, belief in
effectiveness of CHD risk reducing behaviours, and perceived higher self efficacy in relation to risk
factor modification as well as a supportive socio-environment increase the likelihood of adopting a
risk reducing behaviour. Bandura’s (Bandura, 1977) Social Cognitive Theory explains that there is
a continual reciprocal interaction between the individual, environment, and their behaviours. As
discussed earlier, self-efficacy refers to the individual’s ability to perform a behaviour or set of
behaviours to achieve a desired outcome.(Bandura, 1977) A range of factors impact on developing
self-efficacy including performance accomplishment, vicarious experience, verbal persuasion and
physiological feedback.(Bandura, 1977) Further, a range of views of social support have been put
forward. Social support can be emotional and/or instrumental.(Wilson et al., 1999) This means
individuals modify their behaviour to fit the socio-cultural values, emphasising the importance of

considering these factors in interaction.
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The status of perceived personal risk of developing CVD in the literature is addressed which set the

context to discuss about the applicability of the conceptual model to improve cardiovascular health.

Perception of personal CVD risk

It is plausible that if people perceive their risk of a given disease accurately they will make changes
in their risk taking behaviours.(Newman, 2004; Weinstein, 1999) Yet, misperception of one’s
personal CHD risk has consistently been reported.(Cooper et al., 2000; Fiandt et al., 1999; Legato et
al., 1997; Mosca et al., 2004a) people, particularly women often tend to underestimate their heart
risk.(Fiandt et al., 1999; Legato et al., 1997) In one study, 73% of the respondents estimated their
risk of developing heart disease by age 70 years to be less than 1%, and surprisingly twice as many
women reported being worried about breast cancer than the risk of heart disease.(Pilote et al., 1995)
Further, an international study which included 5 European countries(Erhardt et al., 2002) reported
that only 45% of the public correctly identified heart disease as the leading cause of death in their
country. In Australia, as few as 10% of women believed that CVD was the primary killer of women
over 45 years.(Davidson et al., 2004) Those who underestimate their CVD risk tend to have lower
incomes, education, and anxiety levels.(Moran et al., 1989) Further, using the Framingham risk
score, Christian and colleagues(Christian et al., 2005) compared ethnically diverse women’s
perceived risk with their estimated risk of developing CVD. This study demonstrated that the
estimated risk of developing CVD over 10 years was low in 59% of the participants. When
compared with participants’ perceived risk, only 52% correctly perceived their risk of CVD as
being low. The study concluded that most women with a lower risk overestimated their chances, but
young women who were at moderate or high risk often underestimated their risk of developing
CVD. This incongruence has been also reported between actual and perceived underlying risk
factors of CVD. For example, Murphy and colleagues(Byrnea et al., 2005) found a mismatch

between Australian women’s identified CVD risk factors and their perceptions of the underlying
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causes of their condition. The highest discrepancy between actual and perceived CVD risk factors
was in hypertension, with as few as 5% of women with a positive history of high blood pressure
acknowledging hypertension as a possible cause of their heart problems. This lack of congruence
between actual and perceived risk is important and should be taken into account when developing

effective CVD prevention and management strategies.

Improving the accuracy of cardiovascular risk perception

Studies have reported the amenability of risk perceptions and suggested that both primary and
secondary prevention programmes should be designed to stimulate appropriate levels of concerns
while also considering the receivers’ beliefs about themselves and the recommended
behaviour.(Johnston et al., 1992; Pimm et al., 1994) These interventions have improved screening
for breast cancer and vaccination.(Klein et al., 2007) However, relatively few studies have
examined the success of interventions in changing perceptions regarding CHD risk. While some
interventions have failed to improve risk perception and health outcomes,(Cooper et al., 2006)
others successfully led to show any effect on improving risk perception leading to improving health

outcomes such as attendance at CR.(Petrie et al., 2002)

A single educational session designed to improve attendance at CR through correcting
misperceptions and improving illness perception of patients after M1 failed to show any difference
in attendance at CR between intervention and control group.(Cooper et al., 2006) Further, a brief
educational intervention was successful in changing perception of personal risk of developing heart
disease in ethnically diverse women without heart disease (125 women) who were chosen from
those who underwent mammography screening.(Christian et al., 2005) Immediately after the
educational intervention there was a significant increase in the proportion of women who correctly
categorised their risk as low (67% in the intervention group vs. 52% in the control group). However,

after one month, only 52% of participants in intervention group correctly perceived their risk as low.
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Further, among moderate and high risk women, with absolute risk equal and greater than 10%, there
was a steady decline in the number of women who accurately perceived their risk (71%, 68%, and
64% respectively).(Christian et al., 2005) Outcome measurement of this study was simply recalling
the information and the question of whether interventions at this level could lead to behaviour

change was not answered by the above study.

The results of these studies show that simple education is not adequate to improve risk perception
for a long term and suggest that interventions to modify perceived risk should account for many
other factors such as one’s health beliefs and values. Petrie et al.(Petrie et al., 2002) applied a
randomised controlled trail to examine an in-hospital intervention to change cardiac patients’
perceptions regarding their disease. The intervention group received the standard care plus three
brief visits by a psychologist. The first visit focused on discussion of the causes of the myocardial
infarction, the second visit focused on what the patient could do to minimise future risk, and the
third visit aimed to develop an action plan. At discharge, there was a significant difference between
the intervention and control group in their beliefs about the consequences of their myocardial
infarction, controllability of the disease, and whether they could control the future course of their
disease. The simple intervention also influenced return to work in that patients with strong feelings
that cardiac disease did not have serious consequences and believed that their illness would not last

too long were more likely to return to work.

DISCUSSION

Trends in public awareness and knowledge of cardiovascular disease are increasing in developed
countries which mean that more people know heart disease is a serious health threat. According to a
recent report from the American Heart Association, 57% of women surveyed in 2006 were aware of
heart disease as their leading cause of death compared to 46% reported in 2003.(American Heart

Association, 2006; Mosca et al., 2004b; Mosca et al., 2000) Without doubt, national awareness
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campaigns have had an important role in improving awareness of heart in the USA, such as ‘go red
for women’.(American Heart Association, 2007) Although the improvement in public awareness of
heart disease as a major health threat is a great achievement, concerns remain as people fail to use
this information to formulate a judgment of their personal vulnerability to CHD. The percentage of
women who perceived heart disease as their major health threat has increased steadily, with 7% in
1997 and 8% in 2000% to 13% in 2004.(Mosca et al., 2004b) These data suggests that changing
perceptions, particularly when it comes to one’s personal risk is far more difficult than changing an
individual’s knowledge and as discussed earlier risk perception is a subjective, complex and
multifaceted phenomenon.(Weinstein, 1999) Interventions should focus on convincing people that
they are at greater personal risk than they think, and should take a proactive role to protect their
cardiovascular health.(Giorgianni, 2003) an effective and individualised risk communication which
account for factors influencing a person’s perceptions of vulnerability to a risk such as discussing
about one’s risk factors are more likely to improve risk perceptions and narrow the gap between
actual and perceived personal risk. Some of CVD risk assessment tools such as the Framingham
Risk Score could provide a more realistic picture of a person’s absolute and relative risks and
improve accuracy of perceived personal risk.(Bussoletti, 2003) Also, more recently the Heart Age
Patient Tool(Goldman et al., 2006) has been developed and evaluated as potentially capable of
assisting people to develop a more realistic risk perception and motivating health-related risk
reducing behaviours.

Interventions to improve risk perceptions should also include discussions about invisible risk
factors such as high blood cholesterol level, as people tend to underestimate the significance of risk
factors that are not visible.(Zabsonre et al., 2002) Further, disputably, the receptivity and the
capacity to accept one’s personal risk and change behaviours are influenced by an individual’s
beliefs and culture. For instance, in some cultures a strong belief in fatalism influences attitudes and

practices toward prevention measures and treatment.(Manson, 1988)
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Limitations

Limitations of this review study include: first, the first author of the study selected and reviewed the
literature alone. Second, the search was limited to literature published only in English language.
Third, the literature on factors influencing perception of risk included distinctively publications that

examined risk perception in relation to cardiovascular disease.

FUTURE DIRECTIONS

The existing studies on perception of risk and the contributing factors have yielded inconsistent and
sometimes ambiguous results.(Meischke et al., 2000; Missik, 1999; Moran et al., 1989; Wilcox et
al., 1999) This is partially because of the inherent difficulties experienced in measuring subjective
concepts.(Weinstein, 1999) Using well designed studies with larger sample sizes may better
describe factors associated with CVD risk perceptions. Furthermore, previous studies have either
applied quantitative or qualitative approaches to explain the concept of perception of risk. Given the
complexity of the concept of perception of risk,(Weinstein, 1999) using a mixed method approach
may Yyield a better explanation of risk perception and the contributing factors, likely leading to

developing models and theories that specifically focus on risk perception.

RELEVANCE TO CLINICAL PRACTICE

As discussed above, the accurate perception of risk is complex and extends far beyond purely
providing information. Understanding the factors impacting on the accurate perception of CVD risk
has significant implications for the implementation of effective nursing interventions. Targeting
groups at higher risk for inaccurate risk perception, such as those from culturally and linguistically
diverse groups, may improve primary, secondary and tertiary CVD strategies. Nurses are in an
excellent position to assess the accuracy of risk perception and should consider this factor when

providing education and counseling strategies.
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CONCLUSION
Findings of this review study underscore a need to improve an accurate perception of personal
cardiovascular disease risk among people, considering not only individual but social factors. Health
professionals including nurses are in a unique position to assess the accuracy of risk perception

when providing education and counseling strategies.
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