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A B S T R A C T   

Background: This study aims to identify predictors of self-perceived risk of myocardial infarction (MI). 
Methods: Among 564 men and women (50–65 years; randomly selected from the Swedish population), we 
assessed risk perception as relative self-perceived risk compared to others (lower, same, higher) and percentage 
ten-year absolute risk. Predictors (added blockwise) were identified using multinomial or linear regression, 
providing odds ratios (ORs) or β coefficients with their 95% confidence intervals (CI). 
Results: The mean of self-perceived 10-year MI risk was 12%. Lower BMI (AOR 0.57, 95% CI: 0.44–0.75), low 
stress (AOR 2.51, 95% CI: 1.39–4.52), high level of physical activity (AOR 1.66, 95% CI:1.01–2.74), hypertension 
(AOR 0.42, 95% CI: 0.23–0.76), family history (AOR 0.38, 95% CI: 0.21–0.69), and poor general health (AOR 
0.41, 95% CI: 0.19–0.89) predicted if respondents perceived their MI risk as lower. Poor general health (AOR 
1.94, 95% CI: 1.01–3.73), family history (AOR 2.72, 95% CI: 1.57–4.72), and high cholesterol (AOR 2.45, 95% 
CI: 1.18–5.09) predicted if respondents perceived their MI risk as higher. Low level of self-perceived CVD 
knowledge and low numeracy predicted if respondents perceived their MI risk as the same as others. High 
cholesterol (B 6.85, 95% CI: 2.47–11.32) and poor general health (B 8.75, 95% CI: 4.58–13.00) predicted a 
higher percentage of perceived ten-year risk. 
Conclusion: General health was a common predictor of self-perceived MI risk. Lifestyle factors (BMI, physical 
activity) and stress dominated the predictors for perceiving MI risk as lower than others, while high cholesterol 
predicted perception of high risk.   

1. Introduction 

Cardiovascular diseases (CVDs) are the number one cause of death 
worldwide [1]. The majority of the factors affecting CVDs are modifi-
able, e.g., smoking, hypertension, diabetes, high cholesterol level, 
obesity, negative psychosocial factors, diet, and exercise [2]. To facili-
tate risk assessment in clinical practice, physicians are recommended to 
use risk prediction models that include several established risk factors 
[3]. To be successful in preventing and managing CVD risk, it is crucial 
to mobilize the individual, since it is the individual, to a large extent, 
who can manage the risk in his/her everyday life. Perceived risk is one of 
the main components that explain health behavior [4]. Individuals often 
have an inaccurate risk perception [5], which is problematic since 

patients that accurately perceive their risk as high reported higher 
compliance with secondary prevention interventions [6]. Furthermore, 
high perceived risk has shown to predict positive change in risk factors 
in a community intervention [7]. Therefore, knowledge of which risk 
factors predict risk perception is important since it can guide risk 
communication in clinical practice. Similarly, it is useful information to 
have when designing health communication campaigns for the public. 

A Brazilian study of people aged >40 years found that CVD risk 
perception was associated with BMI, blood pressure, and diabetes [8]. A 
study of the U.S. general population, aged 18–65, found high stress, 
general health, and family history of CVD to be associated with high 
CVD risk perception [9]. Family history, high cholesterol, lack of 
physical activity were also associated with CVD risk perception in a 
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study from the Netherlands, where the study population comprised in-
dividuals, aged 57–79, identified as high-risk for diabetes and CVD [10]. 

The format in which risks are presented plays a crucial role in how 
individuals perceive risks, their emotional response to the risks, their 
intention to modify behavior, and their decisions about accepting 
medical treatment [11,12]. It is therefore reasonable to expect that 
different formats influence how individuals express their self-perceived 
risk. Most previous studies have used categorical (verbal) measurements 
of CVD risk perception. Others have asked the participants to rate their 
perceived risk in percentages, using a numerical vas scale with the range 
0–100 [13] which is comparable to the risk numbers presented in risk 
estimation models such as HeartScore (Systematic Coronary Risk Esti-
mation). However, individuals, in general, have a very hard time dealing 
with probabilities and numerical information [11,14,15]. Furthermore, 
only using a numerical measurement makes it difficult to know what the 
participant thinks of the number he or she stated, in terms of low, 
moderate, and high. Previous studies have been inconclusive about 
which factors predict an individual’s risk perception, and furthermore 
used either numerical or categorical measurements. 

Therefore, the aim of this study is to identify what individual factors 
predict the participants’ self-perceived risk of experiencing a myocardial 
infarction (MI) among the Swedish population, aged 50–65, using both a 
categorical and a numerical measurement of self-perceived risk. 

2. Methods 

2.1. Data collection & study population 

This was a cross-sectional study. The data collection has been 
described in detail previously and is based on the Swedish CAr-
dioPulmonaryBioImage Study (SCAPIS) [16]. This study sample was 
chosen for convenience reasons. The SCAPIS participants (age 50–64 
years) were randomly selected from the Swedish population, with the 
purpose of creating a cohort for the study of chronic obstructive pul-
monary disease (COPD) and cardiovascular disease (CVD). Exclusion 
criterion was inability to understand spoken and written Swedish for 
informed consent. The data for the present study were collected among 
615 consecutive SCAPIS participants from February to March 2017, 
using a web-based questionnaire [17]. All data was self-reported with 
the exception for weight and height used for the calculation of Body 
Mass Index (BMI) that were measured in the SCAPIS health examina-
tions. The study was approved by the Uppsala Regional Ethical Review 
Board (2016/256). 

2.2. Measurements 

Self-perceived risk was assessed using two different measures: nu-
merical and categorical. The numerical measure was assessed with the 
question “What percentage best describes your risk of having a heart 
attack within the next ten years?” Respondents were asked to choose the 
percentage from a set of options (0%, 2%, 5%; then the options were 
even tens: 10%, 20%, 30%, etc. continuing to 100%). The categorical 
risk perception measure was assessed with a 7-point Likert scale using 
the question “Compared to other people of the same age and sex as you, 
how do you perceive your risk of having a heart attack in the next ten 
years?” It was collapsed into three categories: lower than others (1–3 
points including much lower risk, moderately lower risk, slightly lower 
risk), same as others (4 points including neither lower nor higher risk), 
and higher than others (5–7 points including slightly higher risk, 
moderately higher, much higher). 

Experience of CVD (angina, atrial fibrillation, heart failure, valvular, 
bypass or angioplasty, atrial occlusive disease, stroke, myocardial 
infarction) diabetes, hypertension, or high cholesterol was defined as 
being diagnosed and/or treated. Family history of MI included siblings 
and/or parents. Chest pain was assessed using the question “Do you get a 
tingling feeling or pain in the chest when you go up hills or stairs, or 

when you walk fast on flat ground?” Shortness of breath was assessed 
with the question “Do you suffer from shortness of breath when you are 
in a hurry and walk on level ground or when you go up a small slope?” 

Smoking was dichotomized into yes (daily or occasional smoking) 
and no (stopped smoking or never smoked). Self-perceived stress was 
collapsed into low level of stress (‘never experienced stress’, ‘experi-
enced some periods of stress’, and ‘experienced a period of stress the 
lasted five years’) and high level of stress (‘constant stress the last year’ 
and ‘constant stress during the last five years’). Physical activity was 
measured using the question: “How often do you exercise?” The five- 
point item was dichotomized into low levels of physical activity 
(‘never’, ‘seldom’, ‘1–2 times/week’) and high levels of physical activity 
(’2 times/week or more’). General health was assessed through the 
question “In general, would you say your health is: excellent, very good, 
good, somewhat good, or poor?” and dichotomized into poor (‘some-
what good’ and ‘poor’) and good (‘good’, ‘very good’, and ‘excellent’). 

Health literacy (HL) was measured using the validated Swedish 
version of The Communicative and Critical Health Literacy scale (S–C & 
C HL scale). It has five-items and a five-point Likert scale [18]. Partici-
pants who only answered ‘strongly agree’ or ‘agree’ were categorized as 
having sufficient HL; those who answered ‘strongly agree,’ ‘agree,’ or 
‘partially agree’ were categorized as having problematic HL; and those 
who answered ‘strongly disagree’ or ‘disagree’ on any item were cate-
gorized as having inadequate HL. Self-perceived knowledge of factors 
that can increase or decrease the risk of experiencing a myocardial 
infarction was dichotomized into a little (very little, fairly little, and 
neither a lot nor a little) and a lot (fairly much and very much). 
Numeracy was assessed by using the Short 3-item Version of Subjective 
Numeracy Scale, a three-item, five-point Likert scale, from which a 
mean summary score was calculated [19]. 

2.3. Statistical analysis 

Descriptive statistics are presented with mean and standard devia-
tion for continuous variables and as frequencies for categorical vari-
ables. Associations of sociodemographic factors, health literacy, CVD 
knowledge, and CVD risk factors were tested in univariate analyses 
using T-tests and Pearson’s correlations for the linear risk perception 
variable, and the Chi square test and one-way ANOVA for the categorical 
risk perception variable. Associations were established at a 95% CI level 
and p < 0.05 was considered statistically significant. Missing data was 
handled by partial deletion of participants missing data on categorical 
risk perception variable (n = 51). Full analysis was performed on the 
reduced data set (n = 564). Collinearity diagnoses showed that the 
variance inflation factor ranged between 1.07 and 1.40, indicating that 
multicollinearity was not an issue. 

Multinomial regression was used to identify predictors of relative 
categorical risk perception. Outcomes were lower risk and higher risk 
(same risk was reference category). Multiple linear regression was used 
to identify predictors of perception of ten-year total MI risk. Variables 
were added in blocks to a basic model, including age and sex. The 
contribution of the blocks to the overall model was evaluated using Log 
likelihood ratio tests for multinomial regression and the F-test for mul-
tiple linear regression. The first block included lifestyle- and psychoso-
cial factors (stress, smoking, BMI, and physical activity). The second 
block included clinical risk factors (CVD, diabetes, high cholesterol, 
hypertension, and family history of MI). The third block included CVD 
symptoms and self-perceived health (chest pain, shortness of breath, and 
general health). The fourth block included educational level, health 
literacy, numeracy, and self-perceived knowledge of CVD risk factors. 
Standardized odds ratios (ORs) and β coefficients are given for contin-
uous variables (per SD increase). All analyses were performed using 
SPSS 27. 
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Table 1 
Descriptive statistics; characteristics of the respondents and univariate associations with risk perception. Associations with numerical risk perception are expressed as 
Pearson’s correlation coefficient for continuous variables and mean (SD) in each level for categorical variables and p-values. n = 564.  

Variables (n) Descriptive statistics of 
respondentsa 

Risk perception 
numericalb 

Risk perception categoricala  

p- 
valuec 

Lower risk Neither lower nor higher 
risk 

Higher 
risk 

p- 
valued 

Age (years), mean (SD) (564) 57.8 (4.4) 0.10 0.03 57.56 
(4.4) 

58.3 (4.5) 57.5 (4.3) 0.11 

Sex (564)   0.43    0.11 
Male 264 (46.8) 12.50 (15.8)  111 (49.1) 89 (42.4) 64 (52.0)  
Female 300 (53.2) 11.38 (15.5)  115 (50.9) 126 (58.6) 59 (48.0)  

Education (564)   0.06    0.01 
Primary or secondary school 285 (50.5) 13.38 (17.1)  102 (45.1) 127 (59.1) 56 (45.5)  
University level 279 (49.5) 10.53 (14.0)  124 (54.9) 88 (40.9) 67 (54.5)  

Health literacy (564)   0.00    0.00 
Sufficient 346 (61.3) 10.32 (14.4)  157 (69.5) 116 (54.0) 73 (59.3)  
Problematic or Inadequate 218 (38.7) 14.73 (17.3)  69 (30.5) 99 (46.0) 50 (40.7)  

Numeracy, mean (SD) (564) 3.8 (0.9) − 0.039 0.39 3.9 (0.8) 3.6 (0.8) 4.0 (0.8) <0.00 
Self-perceived CVD risk factor knowledge 

(563)   
0.16    <0.00 

A little 210 (37.3) 13.20 (16.5)  66 (29.3) 109 (50.7) 35 (28.5)  
A lot 353 (62.7) 11.15 (15.1)  159 (70.7) 106 (49.3) 88 (71.5)  

Smoker (554)   0.03    0.24 
No 509 (91.9) 11.57 (15.1)  210 (94.2) 189 (90.9) 110 (89.4)  
Yes 45 (8.1) 17.31 (20.4)  13 (5.8) 19 (9.1) 13 (10.6)  

Physical activity (560)   0.01    <0.00 
Never, seldom, 1–2 times a week 388 (68.8) 13.10 (16.1)  130 (57.5) 164 (77.4) 94 (77.0)  
2 times a week or more 172 (30.5) 9.38 (14.6)  96 (42.5) 48 (22.6) 28 (23.0)  

Stress (561)   0.05    <0.00 
Never or periods of stress 447 (79.7) 11.24 (15.4)  197 (87.6) 162 (75.7) 88 (72.1)  
Constant stress 114 (20.3) 14.87 (16.5)  28 (12.4) 52 (24.3) 34 (27.9)  

BMI (kg/m2), mean (SD) (564) 27.1 (4.1) 0.22 <0.00 25.67 
(3.7) 

27.71 (4.0) 28.5 (4.4) <0.00 

General health (564)   <0.00    <0.00 
Poor, Somewhat good 101 (18.4) 21.54 (20.3)  213 (94.2) 166 (77.2) 81 (65.9)  
Good, Very good, Excellent 460 (81.5) 10.03 (13.8)  13 (5.8) 49 (22.8) 42 (34.1)  

Diabetes (561)   0.02    <0.00 
No 541 (96.4) 11.60 (15.5)  225 (100) 207 (96.7) 109 (89.3)  
Yes 20 (3.6) 21.60 (18.0)  0 (0) 7 (3.3) 13 (10.7)  

Hypertension (561)   0.01    <0.00 
No 433 (77.2) 10.92 (15.0)  199 (88.4) 152 (71.0) 82 (67.2)  
Yes 128 (22.8) 15.50 (17.5)  26 (11.6) 62 (29.0) 40 (32.8)  

High cholesterol (561)   <0.00    <0.00 
No 495 (88.2) 10.80 (14.9)  214 (95.1) 191 (89.3) 90 (73.8)  
Yes 66 (11.8) 19.77 

(18.80)  
11 (4.9) 23 (10.7) 32 (26.2)  

CVDe (561)   0.05    0.01 
No 528 (94.8) 11.56 

(15.42)  
215 
(95.69 

205 (95.8) 108 (88.5)  

Myocardial infarction 7 (1.2) 17.4 (18.7)  10 (4.4) 9 (4.2) 14 (11.5)  
Stroke 8 (1.4) 
Atrial fibrillation 6 (1.1) 
Other CVD 12 (2.1) 
Total 33 (5.9) 

Family history of MI (549)   <0.00    <0.00 
No 410 (74.7) 10.63 (14.4)  189 (85.5) 156 (75.7) 65 (53.3)  
Yes 139 (25.3) 15.72 (18.4)  32 (14.5) 50 (24.3) 57 (46.7)  

Shortness of breathf (560)   <0.00    0.02 
No 522 (93.2) 11.12 

(15.04)  
218 (96.5) 196 (92.5) 108 (88.5)  

Yes 38 (6.8) 24.00 
(20.12)  

8 (3.5) 16 (7.5) 14 (11.5)  

Chest paing (560)   <0.00    <0.00 
No 546 (97.5) 11.55 (15.3)  225 (99.6) 210 (99.1) 11 (9.0)  
Yes 14 (2.5) 25.58 (20.4)  1 (0.4) 2 (0.9)    

a numbers are N (%) unless otherwise stated. 
b Associations are expressed as Pearson’s correlation coefficient for continuous variables and mean (SD) in each level for categorical variables. 
c p-value from Pearson’s correlation (continuous variables) or T-test (categorical variables). 
d p-value from ANOVA (continuous variables) or Chi2 test (categorical variables). 
e angina (n = 3), heart failure (n = 3), valvular (n = 4), bypass or angioplasty (n = 1), arterial occlusive disease (n = 1). 
f When in a hurry or go up a small slope. 
g When you go up hills or stairs, or when you walk fast on flat ground. 
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3. Results 

Characteristics of the respondents are presented in Table 1. About 
half of the respondents had a university degree, 8% were smokers, and 
about half never or seldom exercised. 

3.1. Distribution of MI risk perception 

Most respondents perceived their MI risk as either lower (40.1%) or 
the same as others (38.1%). The mean level of self-perceived numerical 
risk was 12.0% (SD 15.7). The two measurements were correlated; the 
mean of the numerical risk perception increased for every step on the 
categorical risk perception scale (Fig. 1). 

3.2. Categorical risk perception 

Univariate analyses revealed that a low level of physical activity, 
high level of stress, higher BMI, diabetes, hypertension, high cholesterol, 
CVD, family history of MI, worse general health, shortness of breath, and 
chest pain were associated with high perceived risk. Individuals with 
lower levels of education, knowledge of CVD risk factors, health literacy, 
and numeracy were more likely to perceive their risk as same as others, 
compared to lower or higher MI risk. No associations were found for sex, 
age, and smoking (Table 1). 

The multinomial regression analysis showed that all blocks contrib-
uted to predicting risk perception. Together, the blocks of variables 
explained 42.9% of the variance in risk perception. Low perceived stress, 
low BMI, regular physical activity, lack of hypertension, and being male 
predicted perceiving MI risk lower than others. Lack of family history 
and good general health predicted lower risk perception and vice versa. 
Low numeracy and self-perceived knowledge predicted perceiving MI 
risk same as others. High cholesterol predicted perceiving MI risk higher 
than others (Table 2). 

3.3. Numerical risk perception 

Univariate analysis showed that higher age, lower health literacy 

level, higher BMI, smoking, lower level of exercise, diabetes, hyper-
tension, high cholesterol, shortness of breath, chest pain, family history 
of MI, and worse general health were associated with a higher perceived 
risk, expressed as a risk percentage. No associations were found for sex, 
education, knowledge of CVD risk factors, numeracy, stress, and CVD 
(Table 1). 

In the multivariable linear regression, blocks 2, 3, and 4 contributed 
to predicting numerical risk perception. Together, the variables 
explained 13.5% of the variance in risk perception. Block 5, which 
included education, health literacy, numeracy, and self-perceived 
knowledge, did not contribute and was therefore not included in the 
model. When adding block 2, stress, smoking, and BMI predicted risk 
perception. These associations remained stable when block 3 was added. 
High cholesterol and family history also predicted risk perception when 
block 3 was added. After adding block 4, only general health and high 
cholesterol predicted risk perception (Table 3). 

4. Discussion 

Most respondents in this study perceived their MI risk as lower 
(40.1%) or equal to (38.1%) that of others. The mean of perceived 10- 
year MI risk was 12%. Lifestyle and psychosocial factors (lower BMI, 
low stress, high level of physical activity), as well as hypertension, 
predicted if respondents perceived their MI risk as lower. High choles-
terol predicted if respondents perceived their MI risk as higher to that of 
others, and a higher percentage of perceived ten-year risk. Family his-
tory predicted categorical risk perception, both lower and higher, and 
general health was identified as a common predictor for all three out-
comes used in this study. These two risk factors have repeatedly been 
identified as predictors of CVD risk perception in previous studies [9,10, 
13,16]. It may therefore be appropriate to choose general health as a 
predictor of CVD risk perception, and furthermore, to adjust for general 
health when studying the association of other risk factors and risk 
perception. General health should also be considered in clinical practice; 
it is a good predictor for cardiovascular health but meanwhile from the 
patient perspective good self-perceived general health can overshadow 
the presence of other risk factors making the patient underestimate their 

Fig. 1. Distribution of self-perceived risk. Perceived risk in percentages (n = 483) stratified on categorical self-perceived risk (n = 564).  
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CVD risk [16]. This tendency may be explained by the fact that people 
have reported that if they feel fine they are not worried about their CVD 
[20]. 

It is worth noting that smoking and CVD were not identified as 
predictors of MI risk perception. MI-patients have underestimated their 
risk of having new MI-events in previous studies [6,21]. One explanation 
could be that these patients respond well to treatment and therefore do 
not perceive themselves to be at higher risk than others. It could also be 
that they perceive CVDs as temporary rather than chronic conditions, 
meaning that after the acute event has passed, their risk for a new event 
is back at a normal level. This is supported by the findings of a quali-
tative study, where MI patients viewed their condition as acute and 
treatment as curative [22]. However, in this study sample, experience of 
specific CVDs were rather uncommon, only seven participants had 
experience of MI, resulting in the decision to collapse the different CVDs 
into one category. Although, it is possible that different CV conditions 
have different impact on risk perception, and that association of the 
experience of MI with risk perception was diluted when combining it 
with other CV conditions. Regarding smoking, Claassen et al. (2011) also 
did not find an association between being a smoker and risk perception, 
despite the fact that the participants believed that smoking was a CVD 

risk factor [10]. 
The two risk perception measurements used in this study were 

strongly correlated with each other; respondents that perceived their 
risk as higher than others also perceived their risk to be higher in nu-
merical terms. The overall model fit for the linear regression was low; 
the predictors only explained 13.5% of the variation in the numerical 
measurement, and the range of answers was quite wide. The fact that 
neither knowledge of CVD risk factors nor numeracy was associated with 
the numerical measurement suggests that the responses were rather 
random and indicate difficulties with answering the question. This 
assumption was strengthened by the fact that more participants skipped 
the numerical question about risk, which might be an indication that 
they found it more difficult to answer this compared to the categorical 
question. Furthermore, both cardiovascular risk and risk perception are 
multifactorial [23], and it is likely that relevant predictors were not 
included in this study, such as mental health, alcohol use, personality 
traits and social support [24]. 

Furthermore, the mean self-perceived numerical risk was 12%, 
which according to HEART SCORE is a very high risk [3]. Therefore, if 
the average person perceives his or her risk to be 12%, but is presented 
with a risk that is 5%, he or she may think of it as very low, while a 5% 

Table 2 
Odds ratio with 95% confidence intervals of predictors for perceiving MI risk lower or higher than others. Standardized Odds ratio for continuous variables. Results 
from a multinomial regression analysis using same risk as reference category.  

Predictor Model 1: age and sex Model 2: Model 1 +
Lifestyle and psychosocial 
factors 

Model 3: Model 2 +
Clinical risk factors 

Model 4: Model 3 +
Symptoms and general 
health 

Model 5: Model 4 +
Education, health literacy, 
CVD knowledge, numeracy 

Nagelkerke R2 1.7% 16.1% 34.5% 38.5% 42.9% 
Df 2 12 22 28 36 
p-valuea n.a. <0.05 <0.05 <0.05 <0.05  

Lower Higher Lower Higher Lower Higher Lower Higher Lower Higher 
Age (years) b 0.84 (0.70, 

1.02) 
0.82 (0.66, 
1.03) 

0.80 (0.63, 
0.98 

0.81 (0.64, 
1.02) 

0.83 (0.67, 
1.03) 

0.74 (0.58, 
0.96) 

0.81 (0.65, 
1.01) 

0.77 (0.59, 
1.00) 

0.82 (0.67, 
1.05) 

0.80 (0.61, 
1.04) 

Sex (male) 1.36 (0.93, 
1.99) 

1.53 (0.99, 
2.39) 

1.56 (1.03, 
2.37) 

1.62 (1.02, 
2.57) 

1.90 (1.22, 
2.95) 

1.43 (0.86, 
2.36) 

2.00 (1.27, 
3.15) 

1.58 (0.93, 
2.68) 

1.94 (1.19, 
3.15) 

1.53 (0.87, 
2.69) 

Physical activity (two times 
a week of more)   

1.88 (1.20, 
2.93) 

1.05 (0.60, 
1.82) 

1.98 (1.23, 
3.18) 

1.02 (0.56, 
1.85) 

1.81 (1.11, 
2.95) 

1.12 (0.60, 
2.10) 

1.66 (1.01, 
2.74) 

0.95 (0.50, 
1.81) 

Stress (low)   2.13 (1.25, 
3.63) 

0.84 (0.50, 
1.43) 

2.62 (1.50, 
4.60) 

0.85 (0.48, 
1.50) 

2.52 (1.41, 
4.49) 

1.06 (0.58, 
1.93) 

2.51 (1.39, 
4.52) 

1.12 (0.60, 
2.08) 

BMI (kg/m2)b   0.57 (0.46, 
0.72) 

1.13 (0.90, 
1.41) 

0.58 (0.46, 
0.74) 

1.15 (0.90, 
1.47) 

0.58 (0.45, 
0.75) 

1.09 (0.84, 
1.42) 

0.57 (0.44, 
0.75) 

1.10 (0.84, 
1.44) 

Smoke   0.59 (0.27, 
1.32) 

1.17 (0.55, 
2.50) 

0.60 (0.26, 
1.36) 

1.32 (0.59, 
2.93) 

0.66 (0.28, 
1.56) 

1.22 (0.55, 
2.77) 

0.82 (0.34, 
1.99) 

1.52 (0.64, 
3.62) 

Hypertension     0.38 (0.22, 
0.70) 

0.76 (0.42, 
1.37) 

0.42 (0.23, 
0.75) 

0.63 (0.34, 
1.17) 

0.42 (0.23, 
0.76) 

0.71 (0.38, 
1.34) 

High cholesterol     0.44 (0.18, 
1.03) 

2.61 (1.31, 
5.19) 

0.45 (0.19, 
1.08) 

2.59 (1.28, 
5.22) 

0.38 (0.16, 
0.94) 

2.45 (1.18, 
5.09) 

Diabetesc     NA 2.54 (0.86, 
7.47) 

NA 2.72 (0.91, 
8.10) 

NA 2.52 (0.81, 
7.83) 

CVD     1.88 (0.63, 
5.68) 

2.97 (1.10, 
8.05) 

1.64 (0.52, 
5.18) 

2.34 (0.82, 
6.69) 

1.68 (0.53, 
5.35) 

2.26 (0.78, 
6.53) 

Family history of MI     0.42 (0.24, 
0.73) 

2.73 (1.62, 
4.57) 

0.42 (0.24, 
0.74) 

2.80 (1.65, 
4.76) 

0.38 (0.21, 
0.69) 

2.72 (1.57, 
4.72) 

General health (poor, 
somewhat good)       

0.38 (0.18, 
0.81) 

1.77 (0.94, 
3.34) 

0.41 (0.19, 
0.89) 

1.94 (1.01, 
3.73) 

Shortness of breath       2.26 (0.75, 
6.79) 

1.05 (0.37, 
2.96) 

2.37 (0.75, 
7.52) 

1.37 (0.48, 
3.95) 

Chest pain       0.56 (0.04, 
7.57) 

4.41 (0.81, 
24.16) 

0.64 (0.05, 
8.05) 

4.38 (0.75, 
25.39) 

Education (university)         0.88 (0.54, 
1.42) 

1.53 (0.85, 
2.74) 

Numeracyb         1.31 (1.01, 
1.70) 

1.42 (1.03, 
1.94) 

Knowledge of CVD risk 
factors (high)         

2.18 (1.35, 
3.51) 

2.02 (1.15, 
3.55) 

Health literacy (high)         1.23 (0.74, 
2.04) 

0.88 (0.49, 
1.58) 

n.a. Not available. 
a p-value from Log-likelihood tests testing whether the new added block of predictors in each model contributes to the full model. 
b Estimates are per SD increase. 
c No participant with diabetes perceived their MI risk as lower than others. 
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risk is in fact considered high according to SCORE. To address this 
problem, Lipkus (2007) recommends the use of a common reference 
point, which involves presenting the mean risk for the population, risk 
for a person without risk factors as well as the risk of another common 
event, such as a car accident [12]. No common reference point was 
included with the numerical measurement in this study, which is a 
limitation since it could have helped the respondents. 

Another interesting finding from the univariate analyses was that 
respondents with low education, self-reported knowledge of CVD risk 
factors, heath literacy, and numeracy were more likely to respond that 
they perceived their CVD risk as “same as others”, rather than “lower” or 
“higher” risk than others. This association remained stable for numeracy 
and knowledge in the multinomial regression. Sturgis et al. (2014) found 
that respondents who chose the middle, more neutral, alternative in 
Likert scales, either truly were of that opinion or lacked adequate 
knowledge of the matter [25]. Krosnick et al. (2002) also found that 
respondents with low levels of education are more likely to choose this 
type of middle alternative answer option. Furthermore, they suggested 
that people choose this alternative when they find the task burdensome 
[26]. This suggests that educational interventions may decrease the 
tendency for these individuals to perceive their risk as same as others, 
while their MI risk level remains the same. Awareness of this tendency is 
important to acknowledge when planning and interpreting studies of 
risk perception. 

This study aimed to identify predictors of cardiovascular risk 
perception and was built on cross-sectional data. It is therefore not 
possible to draw conclusions about causal relationships. In prediction 
models, confounding is not an issue, however, it is crucial that the 
sample is representative for the population for which the model will 
used [27]. The age range was rather narrow (50–64). Therefore, the 
results of this study may not be generalizable to other age groups, 
especially in younger populations where established CVD is less com-
mon and the ten-year risk of a CVD event is in fact very low. Information 
about CVD risk factors were mainly self-reported, which could induce 

bias. However, in the case of risk perception, it seems appropriate to 
focus on risk factors that the individuals believe they have. Unknown 
risk factors seem unlikely to influence risk perception. The study con-
sisted of a random sample of the general population, which is a strength 
of the study. 

5. Clinical implications 

Health professionals working with risk calculators should be aware 
of the variety in interpretation of risk numbers in terms being low or 
high. They should help the patient with the interpretation by providing a 
common reference point by comparing the risk with similar peers of 
same age and sex. Furthermore, it appears that lifestyle and psychosocial 
factors are not enough for a person to perceive their MI risk as higher 
than that of others, which should be considered in primary preventive 
interventions and health communication to the healthy population. 
Finally, health professionals should underline to patients that they can 
have an increased MI-risk even when they feel fine, and that the 
development of CVDs often is silent. 

6. Conclusions 

General health was a common predictor of self-perceived MI risk for 
all outcomes. Lifestyle factors (BMI, physical activity), and stress 
dominated the predictors for perceiving MI risk as lower than others, 
while high cholesterol predicted higher MI risk perception. 

Source of funding 

This work was funded by a grant from the Swedish Heart and Lung 
Association (grant number: 20150049). 

Table 3 
β coefficients for continuous variables and B for categorical variables, and their 95% confidence intervals from multiple linear regression to evaluate predictors of 
numerical risk perception. N = 465.   

Model 1: age 
and sex 

Model 2: Model 1 +
Lifestyle 

Model 3: Model 2 +
clinical factors 

Model 4: Model 3+ Symptoms, 
perceived health 

Model 5: Education, health literacy, CVD 
knowledge, numeracy 

Adjusted R2 0.5% 4.8% 8.9% 13.5% 13.4% 
R2 change 0.01 0.05 0.05 0.05 0.008 
p-valuea n.a. <0.001 <0.001 <0.001 0.43 
CVD risk factors 
Age (years)b 0.09 (− 0.01, 

0.65) 
0.10 (0.04, 0.68) 0.08 (− 0.05, 0.59) 0.09 (− 0.00, 0.62) 0.08 (− 0.04, 0.58) 

Sex (male) 1.29 (− 1.61, 
4.18) 

0.92 (− 1.96, 3.80) − 0.15 (− 3.01, 2.70) 0.31 (− 2.50, 3.12) − 0.08 (− 3.05, 2.89) 

Physical activity (≥2 times 
a week)  

− 1.30 (− 4.47, 
1.86) 

− 1.18 (− 4.29, 1.94) − 0.03 (− 3.09, 3.04) 0.36 (− 2.74, 3.46) 

Stress (low)  − 4.22 (− 7.86, 
− 0.57) 

− 4.05 (− 7.62, − 0.47) − 2.25 (− 5.81, 1.31) − 2.34 (− 5.91, 1.23) 

BMI (kg/m2)b  0.15 (0.20, 0.92) 0.11 (0.07, 0.80) 0.06 (− 0.14, 0.61) 0.06 (− 0.16, 0.59) 
Smoke  6.12 (0.97, 11.27) 6.30 (1.24, 11.36) 4.95 (− 0.02, 9.92) 4.72 (− 0.32, 9.77) 
Hypertension   1.24 (− 2.38, 4.85) 0.28 (− 3.29, 3.84) 0.27 (− 3.32, 3.87) 
High cholesterol   7.03 (2.56, 11.50) 6.85 (2.47, 11.32) 7.51 (3.08, 11.94) 
Diabetes   4.29 (− 3.92, 12.51) 5.41 (− 2.62, 13.44) 4.60 (− 3.50, 12.69) 
CVD   3.63 (− 2.62, 9.86) 1.71 (− 4.62, 8.03) 1.80 (− 4.54, 8.14) 
Family history of MI   3.58 (0.34, 6.83) 2.88 (− 0.31, 6.06) 2.69 (− 0.52, 5.89) 
General health (poor, 

somewhat good)    
8.79 (4.58, 13.00) 8.62 (4.39, 12.84) 

Shortness of breath    3.41 (− 3.19, 10.02) 3.35 (− 3.27, 9.98) 
Chest pain    5.00 (− 4.47, 14.47) 5.04 (− 4.50, 14.58) 
Education (university)     0.03 (− 2.96, 3.03) 
Numeracyb     0.53 (− 1.31, 2.38) 
Knowledge of CVD risk 

factors (high)     
− 1.18 (− 4.15, 1.78) 

Health literacy (high)     − 2.70 (− 5.83, 0.43)  

a p-values from F-test testing whether the new added block of predictors in each model contributes to the full model. 
b Estimates are per SD increase. 
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