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ABSTRACT

Objective: To investigate the interrelationship between
cardiovascular health awareness, risk perception, behavioural
intention, and INTERHEART risk stratification in a middle-aged
adult population in Malaysia.

Methods: A cross-sectional survey with convenience sampling was
conducted during November 2022 and January 2023. Participants
completed validated questionnaires assessing cardiovascular health
awareness, risk perception of cardiovascular diseases, behavioural
intention towards adopting healthy habits, and INTERHEART
risk stratification score (IHRS) based on established risk factors. A
total of 602 respondents were included in the final analysis. Data
were analysed with independent ¢-test/one-way ANOVA or Mann-
Whitney/Kruskal-Wallis to test the differences, Pearson correlation
or linear regression test to analyze the association of independent
and dependent variables.

Results: There was a significant positive correlation between
medical knowledge related to cardiovascular disease (CVD)
and knowledge related to CVD risk prevention, risk perception,
behavioural intention and IHRS (P<0.05, Pearson correlation).
Notably, individuals with higher IHRS tended to have lower
knowledge related to CVD and CVD risk prevention, risk
perception, and behavioural intention. Males, laborers, active/former
smokers, individuals with lower household income and educational
levels, those involved in occupations not related to the healthcare
sector, and those who did not receive the CVD health brochure
or are unaware of health self-assessment tools are likely to have
lower levels of knowledge, risk perception, and poorer behavioural
intention regarding cardiovascular health (P<0.05, one-way
ANOVA). While educational level, smoking status, awareness about

CVD poster, self-assessment tools were repeatedly significantly

associated with knowledge related to CVD and CVD risk prevention,
risk perception, behavioral intention and/or IHRS (P<0.05, linear
regression).

Conclusions: These findings underscore the importance of
promoting cardiovascular health awareness and risk perception
among middle-aged adults to foster positive BI and reduce CVD
risk. Tailored interventions targeting specific risk factors identified
by INTERHEART may enhance risk stratification accuracy and

facilitate targeted preventive strategies.

Significance

The significance of this study lies in its contribution to
identifying knowledge gaps related to cardiovascular diseases
and their risk factors, behavioural intention to change for
better healthy living, as well as cardiovascular diseases risk
stratification among middle-aged population in Malaysia.
By addressing these aspects, the study has the potential to
inform policy and practice, ultimately leading to improved
cardiovascular health outcomes among middle-aged population
in Malaysia.
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1. Introduction

Cardiovascular disease (CVD) is a leading cause of mortality
and morbidity worldwide, including Malaysia, where the burden
of these conditions is particularly significant among middle-aged
adults[1]. With advancing age, physiological changes occur within
the cardiovascular system, coupled with the cumulative impact
of risk factors that may have been present over time, the middle-
aged population faces a higher risk of CVD. In addition, unhealthy
lifestyle habits, such as poor dietary choices, sedentary behaviour,
and chronic stress, often take root during busy and stressful middle-
aged life stages, further exacerbating CVD risk. Hormonal changes,
particularly in women during menopause, can also influence
cardiovascular health[2,3].

CVD encompasses a range of conditions which include coronary
artery disease, myocardial infarction, stroke, heart failure etc. The
major risk factors associated with development of CVD include
age, sex, family history, hypertension, hypercholesterolaemia,
diabetes, uses of tobacco/smoking, obesity, physical inactivity,
unhealthy diet, stress[2,3]. These risk factors are incorporated into
various established CVD event prediction tools like the Framingham
risk score, Atherosclerotic Cardiovascular Disease (ASCVD) risk
estimator, QRESEARCH cardiovascular risk algorithm (QRISK) and
Systematic Coronary Risk Evaluation (SCORE) algorithm[4]. While
INTERHEART risk stratification emerges as a highly advantageous
and practical approach, particularly well-suited for individuals with
limited resources or those operating in settings with inadequate
laboratory facilities[5]. As development of CVD is very closely
associated with modifiable risk factors, certainly, the awareness
of CVD risk factors and the adoption of preventive behaviours are
important for reducing the incidence and burden of the disease[6,7].
By fostering a deep understanding of the risks associated with
unhealthy lifestyle choices and encouraging proactive measures,
individuals can make informed decisions and take actions to mitigate
their CVD risks. Engaging in regular physical activity, adopting a
healthy diet, refraining from tobacco use, managing stress levels,
and maintaining optimal blood pressure and cholesterol levels are all
fundamental components of preventive behaviours. By embracing
these lifestyle modifications, individuals can significantly reduce
their chances of developing CVD and promote overall cardiovascular
well-being(1.3.6.7].

Social determinants of health encompass a wide array of non-
medical elements that significantly impact health outcomes

which include the circumstances under which individuals are

born, raised, employed, reside, and age, along with the influence
of economic policies, developmental strategies, social norms,
and political systems|3]. Recognizing their pivotal role, these
determinants profoundly influence the development of CVD risk
factors, as well as the morbidity and mortality associated with
CVD. Research has consistently demonstrated that awareness of
behavioural risks constitutes a pivotal catalyst for embracing lifestyle
modifications. Individuals who possess a heightened perception of
their vulnerability to CVD are significantly more inclined to adopt
healthier lifestyle practices|8.9].

There have been several previous studies examining the association
or/and degree of knowledge, attitude, and practice towards CVD
risk and prevention among adults in Malaysia[10-12]. However,
these studies did not project the associations of knowledge and
risk perception onto any established CVD risk scores. As such,
comprehensive assessment and understanding of knowledge levels,
risk perception, and intention towards adopting a heart-healthy
lifestyle, and individuals” CVD risk score assume paramount
importance in crafting effective and precisely targeted public
health interventions. By gaining insights into these crucial factors,
policymakers and healthcare professionals can tailor interventions
that resonate with the specific needs and motivations of the
population, ultimately fostering sustainable behavioural changes
and reducing the burden of CVD in the community. Therefore, the
study aims to explore the dynamic interplay between cardiovascular
health awareness, risk perception, behavioural intention, and the
INTERHEART risk stratification among middle-aged adults in
Malaysia.

2. Subjects and methods
2.1. Ethical clearance

The study received approval from the Institutional Scientific and
Ethical Review Committee (U/SERC/236/2022), and all research
procedures were conducted in strict adherence to the established

code of ethics.

2.2. Study design and sample size calculation

This survey was conducted between November 2022 and January
2023. In this study, a cross-sectional design was employed;
convenience sampling and snowball sampling was utilized to recruit
participants who were readily available and willing to participate in
the study.

The sample size required for this study was calculated using the

Cochran’s formula as shown as below:
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whereby:
n=sample size
Z=statistic for confidence level of 95% (standard value of 1.96)
P=expected prevalence

D=margin of error (5% with a standard value of 0.05)

Hypercholesterolemia holds the highest prevalence rate among all
other risk factors for CVD at 38.1%|13]; and it served as the basis
for calculating the sample size. The calculated sample size was
363, after incorporating a 20% non-response rate into the initially
calculated sample size, the adjusted minimum sample size required

was 436 individuals.

2.3. Participation eligibility

Inclusion criteria: Eligible participants with age of 40 to 60 years
old, who reside in Malaysia, and understand English, Bahasa
Malaysia or Chinese (Simplified) were recruited for survey
participation.

Exclusion criteria: Individual below the age of 40 or over 60 were
deemed ineligible for participation, and participants who could
not read or comprehend English, Bahasa Malaysia or Chinese
(Simplified) were excluded to ensure effective communication and

understanding of survey content.

2.4. Survey instrument preparation and validation

The questionnaire was initially prepared in English and was then
translated into Bahasa Malaysia and Chinese (Simplified) using
a forward and backward translation technique to ensure linguistic
equivalence.

This survey tool assessed sociodemographic characteristics,
medical knowledge related to CVD (K1), knowledge related to CVD
risk prevention (K2), risk perception (RP), behavioural intention
(BI) towards CVD risk prevention, and INTERHEART CVD risk
stratification (IHRS) among middle-aged adults in Malaysia.

A preliminary study was conducted involving 30 participants who
completed the questionnaire. The results of this study demonstrated
a high level of internal consistency, as indicated by Cronbach's alpha
values exceeding 0.8. All data obtained from the preliminary study
were excluded from the final data analysis to maintain the integrity

and independence of the actual data collected for the main study.

2.5. Survey inwitation and informed consent

Physical copies of the questionnaire were distributed among
the public using convenience sampling, and the completed
questionnaires were collected on the same day they were distributed.
Simultaneously, an online version of the questionnaire was shared
with personal contacts through E-mails, and mobile messenger apps.
Additionally, the same invitation was posted on various online social
media platforms to encourage public participation. Participants were
encouraged to share the invitation with their own contacts.

Prior to participating in the study, all respondents were requested to
provide informed consent. It was made clear that their participation
was voluntary, and they had the right to withdraw from the study at
any time by discontinuing their participation and ceasing to answer

the questions.

2.6. Knowledge, risk perception, behavioural intention

outcome measures

For the knowledge measures, participants were awarded 1 point for
each correct answer, while incorrect or "I do not know" responses
received O points. In the case of risk perception and behavioural
intention measures, a five-point Likert scale ranging from "strongly
disagree" to "strongly agree" was utilized. The poorest risk
perception or behavioural intention was assigned 0 points, followed
by 1, 2, 3, and 4 points for increasingly favourable risk perception
or intention to change. The obtained points were converted to a
percentage using the formula: (points obtained/total points) x100%.
This scoring method allowed for the quantification statistical analysis

of participants' knowledge, risk perception, behavioural intention.

2.7. Computational of INTERHEART risk score

Respondents were required to self-assess their health status using
a series of questions related to INTERHEART score evaluation
as described in our previous study[14]. This scoring system was
developed based on various risk factors associated with CVD. The
risk factors included age and sex, family history of heart attack,
smoking status, second-hand smoke exposure, diabetes mellitus
status, hypertension status, waist-hip ratio, psychosocial stress level,
depression, dietary habits, and physical activity status. For each
positive risk factor identified, a specific score was assigned to reflect
its contribution to the overall risk assessment. The cumulative scores
ranged from 0 to 48, with higher scores indicating a greater risk of
developing CVD. Respondents with scores between O and 9 were
categorized as low risk, scores between 10 and 15 as moderate risk,

and scores between 16 and 48 as high risk5].

2.8. Statistical analysis

The statistical analysis was conducted using SPSS version 22.0.
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Categorical data were presented as frequencies and percentages,
while continuous data were presented as means and standard
deviations (mean+SD). One-way ANOVA or Kruskal-Wallis
followed by post hoc or independent i-test or Mann-Whitney was
used to test the difference of the means/medians of independent
groups. Linear regression was used to determine the factors associated
with K1, K2, RP, BI and IHRS mean scores. Pearson correlation
test was used to test the correlation of two continuous variables.
Statistical significance was determined by a P-value of less than
0.05.

3. Results

A total of 602 respondents were recruited for this study, with 40%
being males (n=241) and 60% being females (n=361). The mean age
of the respondents is (49+6) years old.

The mean score of medical knowledge related to CVD (K1) was
(79.4£21.9)% (upper moderate), while mean score for knowledge
towards prevention of CVD risk (K2) was (90.1+18.6)% (upper
good). The risk perception (RP) score was (83.2+12.8)% (lower
good); while the behavioral intention is the lowest among these
scores, which is 79.9% (upper moderate) (Tables 1-5). Merely 46% of
the middle-aged adults strongly agreed that risk factor modification
can prevent CVD (Table 4), and only 32.6% of them strongly agreed

to have the intention to change their behavioural risks (Table 5).

Table 1. Average scores of K1, K2, RP and BI (%).

Variables Score  Bloom’s cut off point

K1: Medical knowledge related to
background, definition, risk factors and 79.4 +21.9 Upper moderate

symptoms of CVD

K2: Knowledge towards prevention of

CVD risks 90.1+18.6 Upper good
RP: Risk Perception towards prevention

of CVD risks 83.2+12.8 Lower good
BI: Behavioural intension 799 £12.4 Upper moderate

Bloom’s cut off points are adopted to categorise K1, KAP and I score into
upper good (90%-100%), lower good (80%-89%), upper moderate (70%-
79%), lower moderate (60%-69%) and poor (less than 60%). Data were

expressed as mean + SD. CVD: Cardiovascular diseases.

Pearson correlation tests reveal that INTERHEART risk scores
are inversely correlated with knowledge levels, risk perception, and
behavioral intention scores (Table 6).

Table 7 showed that males, labors, active/former smokers, lower
household incomes, occupation not related to health care, lower
educational level, those did not aware about CVD self-assessment
test, those did not receive information brochure related to CVD
prevention have lower degree of K1 or/and K2. Furthermore,
the knowledge level of those in the high-risk IHRS category is

significantly lower than that of their counterparts.

Table 2. Medical knowledge related to background, definition, risk factors

and symptoms of CVDs (K1).

Knowledge n (%)
Do you think CVDs is a primary cause of death in Malaysia?
Yes 449 (74.6)
No 47 (7.8)
I don’t know 106 (17.6)
Are cardiovascular diseases related to atherosclerosis?
(Atherosclerosis is the build-up of fats in artery walls and may
obstruct blood flow)
Yes' 482 (80.1)
No 16 (2.7)
I don’t know 104 (17.3)
Which of the following are the risk factors for cardiovascular
diseases?
High blood pressure
Yes 549 (91.2)
No 24 (4.0)
I don’t know 29 (4.8)
Smoking or tobacco use
Yes' 470 (78.1)
No 69 (11.5)
1 don’t know 63 (10.5)
Vaping or e-cigarette
Yes 418 (69.4)
No 77 (12.8)
I don’t know 107 (17.8)
High blood cholesterol
Yes' 560 (93.0)
No 24 (4.0)
I don’t know 18 (3.0)
Obesity
Yes' 547 (90.9)
No 29 (4.8)
I don’t know 26 (4.3)
Diabetes
Yes® 456 (75.7)
No 79 (13.1)
I don’t know 67 (11.1)
Stress (work or home life stress)
Yes 509 (84.6)
No 44 (7.3)
I don’t know 49 (8.1)
Which of the following are the symptoms of heart attack?
Pain or discomfort in the centre of the chest
Yes' 507 (84.2)
No 45 (7.5)
I don’t know 50 (8.3)
Pain or discomfort in the arms, left shoulder, elbow, jaw or
back
Yes' 368 (61.1)
No 101 (16.8)
I don’t know 133 (22.1)
Which of the following are the symptoms of stroke?
Sudden weakness of head, arm or leg
Yes' 510 (84.7)
No 22 (3.7)
I don’t know 70 (11.6)
Severe headache with no known cause
Yes' 388 (64.5)
No 75 (12.5)
I don’t know 139 (23.1)

“Correct answer.
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Table 3. Knowledge towards prevention of CVDs risks (K2) [n (%)].

*

Knowledge Yes No I don’t know

Which of the following reduce the risks of cardiovascular diseases?

Home assessment of blood

glucose, blood cholesterol, blood 525 (87.2)  45(7.5) 32(5.3)
pressure and BMI
Medical check-up fi leas

edical check-up for at least once 550 914) 36 (6.0) 1627
a year

hysi ..

Carry out physical activity 550(914) 2948  23(3.8)
regularly
Reduce salt intake 531(88.2) 33(5.5) 38(6.3)
Increase fruit/fibre intake 534 (88.7)  39(6.5) 29 (4.8)
R -fried fo snack

edl{ce dc?ep ried food or snack or 568(944)  21(35) 1322)
fast-food intake
Quit smoking 531(88.2) 32(5.3) 39 (6.5)
Quit vaping/e-cigarette 506 (84.1) 40 (6.6) 56 (9.3)
Control body weight within normal

567 (94.2 18 (3.0 17 (2.8

Body Mass Index (BMI) ( ) 39 28
Manage stress 564 (93.7) 22(3.7) 16 (2.7)

“Correct answer.

Labor workers, active/former smokers, and those with lower
household incomes, occupation not related to health care, lower
education level, those did not aware about CVD self-assessment test,
did not receive information brochure related to CVD prevention,
tend to have poorer risk perception towards CVD prevention (Table
7).

‘While males, those with lower educational level, active smokers,

those did not aware about CVD self-assessment test, those did not

receive information brochure related to CVD prevention tend to have
poorer behavioral intention (Table 7).

The relationship of sociodemographic factors and IHRS scores has
been published in our previous study[14]. Briefly, older age, males,
labors, those with lower educational level, active/former smokers,
did not aware about CVD self-assessment tool, did not undergo
routine medical check-ups tend to have higher IHRS risk scores
(Table 7).

Table 8 shows the factors/interactions associated with K1, K2, RP,
BI and IHRS mean scores. Regression tests revealed that age, gender,
BMI, health-care related occupation, smoking status, educational
level, medical history (family history of heart attack, diabetes,
hypercholesteremia, hypertension), exposure to CVD informative
poster/brochure, aware of self-assessment tools are the relevant
important determinants for with K1, K2, RP, BI and/or IHRS mean
scores. While educational level, smoking status, awareness about
CVD poster, self-assessment tools were repeatedly significantly
associated with K1, K2, RP, BI, or/and IHRS.

4. Discussion

The results revealed a significant positive correlation between
cardiovascular health awareness, risk perception and behavioural
intention. Notably, individuals with higher INTERHEART risk

Table 4. Risk perception towards prevention of cardiovascular diseases risks [n (%)].

Strongl
Risk perception diszgfez Disagree Neutral Agree Strongly agree
Self—moni'toring o.f bl'ood glutfose, blolod Cholester'ol, blooc} pressure 102) 29.(4.8) 46 (16) 272 (45.2) 254 (42.2)
and BMI is effective in reducing cardiovascular diseases risks
R.egular nlledical check-up is effective in reducing cardiovascular 1(02) 11 (1.8) 35(5.8) 271 (45.0) 284 (47.2)
diseases risks
Physical activity is effective in reducing cardiovascular diseases risks 0(0.0) 8(1.3) 41 (6.8) 260 (43.2) 293 (48.7)
E:liuction in salt intake is effective in reducing cardiovascular diseases 0(0.0) 12 2.0) 62 (10.3) 279 (46.3) 249 (41.4)
Incre'asing fruit a‘md vege‘table intake is effective in reducing 0(0.0) 122.0) 56.9.3) 274 (45.5) 260 (432)
cardiovascular diseases risks
13.xvoiding high-fat food is effective in reducing cardiovascular diseases 2(0.3) 9 (1.5) 20 (3.3) 255 (42.4) 316 (52.5)
risks
Quitting smoking is effective in reducing cardiovascular diseases risks 1(0.2) 15 (2.5) 56 (9.3) 225 (37.4) 305 (50.7)
Quitting v.aping/e-cigarette is effective in reducing cardiovascular 102) 193.2) 87 (14.5) 212(352) 283 (47.0)
diseases risks
Eseliucing alcohol intake is effective in reducing cardiovascular diseases 0(0.0) 152.5) 88 (14.6) 249 (41.4) 250 (41.5)
E;iy weight control is effective in reducing cardiovascular diseases 0(0.0) 6 (1.0) 30(5.0) 293 (48.7) 273 (45.3)
S.tress maflagement/stress therapy is effective in reducing cardiovascular 1(0.2) 10(17) 39(6.5) 270 (44.9) 282 (46.8)
diseases risks
Average (%) 0.4 2.1 8.5 43 46
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Table 5. Behavioural intention [n (%)].

Behavioural intention Strongly disagree Disagree Neutral Agree Strongly agree
I intend to have a self-check on my blood glucose, blood
cholesterol, blood pressure and BMI within the next 2 10 (1.7) 74 (12.3) 182 (30.2) 216 (35.9) 120 (19.9)
weeks.
I intent to h: dical check- ithin th t6

HUFIEP ARG SR EREHes S Ll TR e s 6(1.0) 52 (8.6) 129 (21.4) 240 (39.9) 175 (29.1)
months.
Tintend to have physical activity (walking, gardening,
exercise efc.) at least 2%2 hours a week within the next 2 4(0.7) 33 (5.5) 83 (13.8) 276 (45.8) 206 (34.2)
weeks.
Tintend t to limit It intake within th t2

ftend orwant fo imit my sa’t intake within the nex 3(0.5) 26 (4.3) 125 (20.8) 281 (46.7) 167 27.7)
weeks.
Tintend t 5 fruits and tables i diet

141’16.1’1 0 consume more Iruits and vegetaples 1 my die O(OO) 12(20) 83(138) 278(462) 229(380)
within the next 2 weeks.
Iintend t id deep-fried food k or fast food

ftenc 0 avold deep-ried 100C of sRAck of 1ast foo 40.7) 32(53) 124 (20.6) 267 (44.4) 175 (29.1)
within the next 2 weeks.
Tintend to quit smoki ithin th t 2 weeks. (Smoker,

intend to quit smoking within the next 2 weeks. (Smoker, 7(56) 14(113) 29 (23.4) 29 (23.4) 45 (36.3)
n=124)
Tintend t it i ithin th t2 ks. (Vi A

‘“9;’ © quit vaping within the next 2 weeks. (Vaper 0(0.0) 9(9.7) 20 21.5) 17 (18.3) 47 (50.5)
n=
Tintend to limit Icohol ti ithin th t2

inten o.1m1 my alcohol consumption within the nex 627 2193) 59.(26.2) 82 (36.4) 57.(25.3)
weeks. (Drinker, n=225)
Iintend t intain a healthy weight within th t2

B R RS O e 5(0.8) 152.5) 84 (14.0) 279 (46.3) 219 (36.4)
weeks.
Average (%) 1.4 7.1 20.6 383 32.6
Table 6. Correlation between K1, K2, RP, BI and IHRS.
Variables K1 K2 RP BI IHRS
K1: Medical knowledge related to cardiovascular diseases - 0.524" 0.402" 0.223" -0.030
K2: Knowledge related to cardi lar di isk -

nf)w edge related to cardiovascular diseases ris 0.504 i 0438 0258 0.164

prevention
RP: Risk perception 0.402" 0.438” 0.535" -0.081°
BI: Behavi ] intention t d di 1 . . - -

‘ e aYloura in e.n ion towards cardiovascular 0223 0258 0.535 i 0199
diseasesrisk prevention (BI)
IHRS: INTERHEART risk stratification score -0.030 -0.164" -0.081° -0.199™ -

*P<0.05, “P<0.01, Pearson correlation test.

stratification scores tended to have lower cardiovascular health
awareness, risk perception, and behavioural intention. While
educational attainment through formal education or exposure to
informative posters related to CVD is associated with awareness of
CVD risk, self-assessment tools are predominantly linked to levels
of knowledge, risk perception, behavioral intention, and IHRS
scores. This observation mirrors findings from parallel research in
other Asian countries, such as China and India[6.9,15].

The findings of this study provide evidence that the knowledge
gap regarding CVD risk and prevention is intrinsically linked to
individuals’ risk scores, as well as risk perception and behavioural

intention. This study sheds light on the crucial relationship

between knowledge and health outcomes, highlighting that a
lack of understanding about CVD risk factors can directly impact
an individuals’ overall risk profile. These findings emphasize
the importance of disseminating accurate and comprehensive
information about CVD prevention and risk management, as it
can play a crucial role in mitigating the burden of cardiovascular
diseases on public health. The findings of the survey highlight
several knowledge gaps related to CVD among specific demographic
groups. The following groups have shown lower levels of knowledge
compared to their counterparts: (1) males, (2) labour workers, (3)
active/former smokers, (4) individuals with lower income, (5) those

whose occupation is not related to healthcare, (6) individuals who
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Table 7. Sociodemographic characteristics, K1, K2, RP, BI and IHRS mean scores.

Variables n (%) K1 K2 RP BI IHRS*
Age group

40-45 213 (35.4) 80.1x19.8 91.2+17.6 83.7+12.1 79.9+12.2 9 (6.00)"

46-50 143 (23.8) 80.6+23.2 91.0£18.8 84.7+13.4 81.1x11.8 9 (8.00)"

51-55 127 (21.1) 78.5+22.8 86.3+22.4 80.6x13.5 78.4%13.1 9 (7.00)"

56-60 119 (19.8) 77.7+23.1 91.3x14.9 83.4x12.4 80.0£12.6 11(10.00)
Sex

Male 241 (40.0) 78.0+23.2 88.1x19.6°  82.0+12.9" 78.2+13.4" 11 (8.00)"

Female 361 (60.0) 80.3+21.0 91.5+17.7 84.0x12.7 81.0x11.5 8 (7.00)
BMI

Underweight (BMI<18.5 kg/m®) 32(5.3) 76.9+21.8 92.5+12.7 82.2+13.2 77.9+13.8 9 (7.00)""

Normal (BMI: 18.5-24.9 kg/m®) 372 (61.8) 80.1x21.5 91.2+17.1 84.0£12.9 80.1x12.0 8 (7.00)""

Overweight (BMI: 25.0-29.9 kg/m®) 147 (24.4) 79.1£22.3 88.4+21.1 82.5+123 80.3x12.9 11(8.00)"®

Obese (BMI>30.0 kg/m?) 51 (8.5) 79.4+21.9 86.3+23.2 79.9+12.9 78.5+12.4 15 (8.00)
Area of residence

Urban 552 (91.7) 79.7+22.0 90.0+18.6 83.3+12.9 80.0+12.3 9 (7.00)

Rural 50 (8.3) 76.5+21.4 91.2+18.1 82.6+12.3 78.2+13.2 8 (5.25)
Nature of occupation

Unemployed 45 (1.5) 78.9+27.1 84.9+28.4 81.6x11.6 79.2+11.0 7 (6.50)*

Retiree 58 (9.6) 78.4225.1 90.3+20.4 82.2+13.8 79.9+13.6 8 (9.25)"

Manual/labour workers 55(9.1) 68.0+27.3 84.7+228"  75.9+14.7 76.0+13.6" 13 (10.00)

Office and desk-bound workers 288 (47.8) 82.6x18.5 92.7+13.3 85.2+11.9 80.8+11.8 8 (6.00)"

Service-based 156 (25.9) 79.1+21.4 88.7420.3 83.0x12.8 79.7+12.7 10 (8.00)"
Occupation related to health care

Yes 52 (8.6) 90.2+20.2 93.3+20.6 87.5+13.4 82.1+14.2 9 (8.50)

No 550 (91.4) 78.4+21.8"  89.8+18.4 82.8+12.8°  79.7+12.2 9 (7.00)
Monthly household income (1 MYR =0.22 USD)

B40 (MYR<4 850, or USD<1067) 214 (35.5)  75.7+24.6° 8794225  82.6+124°  80.0+11.8 9 (8.00)

M40 (MYR: 4850-10970 or USD: 1067-2413)) 261 (43.4) 80.3x19.0 91.0x15.4 82.2+134°  79.1+12.7 9 (7.00)

T20 (MYR>10970, or USD>2413) 127 (21.1) 83.8+21.7 92.1x17.0 86.4x11.8 81.2+12.6 8 (6.00)
Marital status

Single 108 (17.9) 80.5+20.5 89.0+19.0 83.9x13.5 78.4%14.0 9 (8.00)

Married 462 (76.7) 79.0+22.3 90.6+18.0 83.1x12.7 80.3x11.8 9 (7.00)

Divorced/widowed 32(5.3) 81.3+21.9 86.9+24.9 82.1x12.0 79.4+14.7 9 (8.75)
Educational level

No formal/primary education 36 (6.0) 63.0£27.6™  74.2430.0"  73.7£13.6™  72.9+14.17 12 (9.50)"

Secondary education 196 (32.6)  74.1%25.0"  88.6+21.0"  80.4x12.7"  77.7+122" 11 (10.00)"

Tertiary education 370 (61.5) 83.8+17.9 92.5+14.7 85.6+12.1 81.7+11.9 10 (9.00)
Uses of tobacco

Never smoke 509 (84.5) 80.6+20.9 91.8+16.5 84.0£12.5 81.1x11.5 8 (7.00)

Active smokers 53 (8.8) 743+21.9"  83.0+21.6°  77.0£147°  68.7x143™ 16 (6.00)*

Former smokers 40 (6.6) 71.0£30.3"  78.0¢29.6°  81.5+123™  78.4x13.0" 12.5(8.50)*
Aware of self-assessment tools that helps to predict CVD risk

Yes 205 (34.1) 86.6+18.2 93.3+16.8 86.8+12.2 82.3+12.4 10 (8.00)

No 397 (65.9) 75.7+22.8" 88.5+19.2"  81.4x12.8 78.6+12.2° 9 (6.75)
Received any informative poster or brochure related to CVD

Yes 206 (47.3) 86.0£16.4 93.1x15.1 86.3x11.5 82.5+11.7 9 (7.00)

No 317 (52.7) 73.4+24 4" 87.5+20.1°7 80.4+13.3° 77.6+12.5 9 (7.00)
Undergone routine medical check-ups

Yes 87 (16.9) 73.7+24.6 87.8420.5 79.4 +14.4 75.8+13.3 8 (6.00)

No 515(83.1) 80.3+21.3 90.5+1821  83.9%12.4 80.6+12.1 9 (7.00)"
IHRS category

Low risk 329 (54.7) 80.1+21.7 92.1+16.0 84.2+12.7 81.5+12.1 =

Moderate risk 171 (28.4) 78.8+21.6 90.2+20.1 823 +12.9 78.6+12.5" =

High risk 102 (16.9) 78.0+23.1 83.7+222 "  81.6(13.0) 769 £12.5" -

ok

“Data were expressed as median (IQR); ‘P<0.05, ~"P<0.01, Independent i-test for 2-group comparison or one-way ANOVA followed by Tukey’s post-hoc for
multicomparison. “P<0.05, **P<0.01, Mann-Whitney U test for 2-group comparison or Kruskal-Wallis followed by Dunn test for multicomparison. ‘Compared
to 56-60; "Obese (BMI>30.0 kg/mz); ‘compared to Manual/labour workers; dcompared to tertiary education; ‘compared to never smoke; rcompared to low risk;
THRS: INTERHEART risk stratification score.
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Table 8. Factors associated with K1, K2, RP, BI and ITHRS mean scores.

K1 K2 RP BI IHRS Number
Variables (Adjusted R°=0.131)  (Adjusted R’=0.089)  (Adjusted R°=0.107) (Adjusted R°=0.092) (Adjusted R°=0.644) (‘éfo?;f:)
B P B P B P B P B P

Age 0.002 0952 -0.035 0.409 -0.041 0318 0.010 0811 -0.074  0.004” 1
Sex 0.016  0.719 -0.012 0.799 0.039  0.384 0.024  0.603 -0.111  <0.001"" 1
BMI -0.041 0313 -0.068 0.105 -0.083  0.045 0.025  0.553 0.083  0.002" 2
Marital status 0.009 0818 0.053 0.196 0.001  0.972 0.085  0.035 -0.030  0.234 1
Educational level 0.170  <0.001™"  0.092 0.040" 0.152 0001  0.101  0.022° -0.011  0.690 4
Monthly household income 0.024  0.547 0.001 0.973 0.072  0.083 0.016  0.709 0.006  0.827 0
Area of residence -0.048 0212 0.003 0.944 -0.015  0.696 -0.057  0.150 0.009  0.709 0
Health-care related occupation  -0.084  0.038" -0.027 0.520 -0.044 0282 0.018  0.668 0.007  0.789 1
Family history of heart attack ~ -0.022  0.570 0.041 0.319 -0.062  0.118 0.022  0.581 -0.320  <0.001"" 1
Diabetes -0.048  0.228 -0.025 0.541 -0.012  0.764 0.001 0978 -0.320 <0.001"" 1
Hypercholesterolemia -0.17 0.673 0.045 0.281 -0.054  0.183 0.007  0.867 -0.361  <0.001"" 1
Hypertension -0.038 0334 -0.059 0.153 -0.055  0.173 0.010  0.803 -0.024  0.034 1
Smoking status -0.071  0.109 -0.176  <0.001""  -0.076  0.090 -0.203  <0.001"" 0267 <0.001"" 3
Received any informative
poster or brochure related to -0.172  <0.001™"  -0.081 0.069 -0.118  0.007° -0.120  0.006°  -0.024  0.047 4
CVD
Aware of self-assessment tools - .

-0.127  0.003 -0.062 0.158 0.111  0.009 -0.083  0.055 0.059  0.030 3

that helps to predict CVD risk

'P<0.05, "P<0.01, ""P<0.001, linear regression test. All the independent variables have been transformed into binary count. CVD: cardiovascular diseases; K1:

medical knowledge related to cardiovascular diseases; K2: knowledge related to cardiovascular diseases risk prevention; RP: risk perception; BI: behavioural

intention towards cardiovascular diseasesrisk prevention; IHRS: INTERHEART risk stratification score.

are not aware of CVD risk self-assessment tools or (7) who have not
received information brochures related to CVD prevention. Further
regression analysis showed that healthcare related occupation,
smoking status, educational level, exposure to CVD self-assessment
tool, and information are the predictors for knowledge levels.

Males appear to have a lower level of knowledge about CVD
compared to females. This gender disparity could be attributed to
differences in health-seeking behaviour or societal norms|8.16]. Recent
studies have shown that health literacy concerning hypertension
prevention, healthy living[17] and health self-assessment tools[18]
is lower among males in Malaysia. Underserved individuals e.g.
labours, those with lower income, low educational levels may face
challenges in seeking preventive care e.g. health screening, and
they may have limited access to health information and resources,
as their work environments may not prioritize health promotion,
leading to a lack of awareness about CVD and its risk factors[3.7].
Community-based initiatives, affordable healthcare options, and
targeted educational programs should be developed to ensure
these individuals have equal access to accurate and relevant CVD
information.

The findings of this study indicate that individuals with poor risk
perception, and behavioural intention are at a higher CVD risk.
Educational level, exposure to CVD informative poster/brochure,
aware of self-assessment tools serve as the determinants in affecting
risk perception and behavioural intention. The implications of this
discovery underscore the critical role that one's perception of risk

and behavioural choices play in determining their susceptibility to

CVD. In overall, merely 46.0% of the middle-aged adults strongly
agreed that risk factor modification can prevent CVD, and only
32.6% of them strongly agreed to have the intention to change
their behavioural risks. This finding highlights an important area of
concern in terms of mindsets towards CVD prevention among this
specific demographic. In addition, the findings of the survey reveal
a surprising trend where merely 19.9% of the respondents strongly
agreed to check their blood glucose, blood pressure, and BMI within
the next 2 weeks. In addition, the intention to adopt crucial lifestyle
changes such as increasing physical activity, modifying dietary style,
quitting smoking, or reducing alcohol consumption or having regular
medical check-up is notably weak among the respondents, whereby
less than 40% of the participants demonstrated a strong agreement
with each of these essential categories. These results indicate a
concerning lack of proactive behaviour towards monitoring and
assessing important health indicators among the surveyed middle-
aged population, and the findings are in accordance with our
previous findings[17.18].

One possible explanation for this result could be a lack of awareness
and understanding about the relationship between risk factor
modification and CVD prevention. It is possible that respondents
may not have received sufficient education or information about the
impact of lifestyle choices on cardiovascular health. This knowledge
gap could contribute to their hesitation or disagreement with the idea
that modifying risk factors can effectively prevent CVDs|6.7]. Future
public health campaigns should take into account the specific

societal factors that influence risk perception towards health and
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disease prevention. In addition, healthcare providers play a vital role
in shaping attitudes and beliefs about CVD prevention. They can
provide evidence-based information, engage in patient education,
and emphasize the importance of risk factor modification. By
fostering a strong patient-provider relationship and promoting
preventive strategies, healthcare professionals can help bridge the
gap between knowledge, risk perception, behavioural intention
towards CVD prevention among middle-aged population.

Further research is also warranted to explore the underlying reasons
behind the lack of strong agreement with risk factor modification
for CVD prevention. Qualitative studies or follow-up surveys
could delve deeper into understanding the specific barriers or
misconceptions that contribute to these poor risk perception and
behavioural intention. This knowledge can inform the development
of more effective interventions and strategies to promote CVD
prevention among middle-aged population in Malaysia.

This study adopted a non-randomized sampling method, which may
introduce selection bias, potentially leading to overrepresentation or
underrepresentation of certain population segments in the sample.
As a consequence, the generalizability of the results could be
limited, and making broader inferences may prove challenging.
Nevertheless, it is crucial to highlight that the findings of this study
yield valuable initial insights and contribute to the formulation of
further research hypotheses. This enables researchers to develop
a more comprehensive understanding of the phenomenon before
undertaking more rigorous investigations. While acknowledging the
inherent limitations of the non-randomized approach, the study's
significance lies in its capacity to lay a robust foundation for future
research, advancing our comprehension of the subject matter and
paving the way for more exhaustive and conclusive studies.

In conclusion, individuals with higher INTERHEART risk
stratification scores tended to have lower cardiovascular health
awareness, risk perception, and behavioural intention. Males,
laborers, active/former smokers, individuals with lower household
income and educational levels, those involved in occupations not
related to the healthcare sector, and those who did not receive the
CVD health brochure or are unaware of health self-assessment tools
are likely to have lower levels of knowledge, risk perception, and
poorer behavioural intention regarding cardiovascular health. While
educational level, smoking status, awareness about CVD poster,
self-assessment tools were repeatedly significantly associated with
K1, K2, RP, BI, or/and IHRS. Overall, the survey findings suggest
a need for targeted efforts to raise awareness, improve health
literacy, and foster positive attitudes towards risk factor modification
as an effective means of preventing CVDs. By addressing these
challenges, it is possible to empower individuals to take control
of their cardiovascular health and reduce the burden of CVDs in

Malaysia.
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