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Abstract

Background There has been a significant increase in the incidence of cardiovascular disease (CVD) in Malaysia. It is
important to identify the group at high risk of CVD. This study aimed to assess the population distribution and factors
associated with 10-year CVD risk among adults aged 40 to 74 years in Malaysia.

Methods This study used secondary data from the NHMS 2019, a nationally representative cross-sectional population
study. The following measurements were collected: anthropometric, systolic blood pressure, fasting blood glucose,
total cholesterol, smoking, and sociodemographic. The 2019 WHO Southeast Asia laboratory-based charts were used
to estimate individuals' CVD risk. These charts predict significant cardiovascular events over ten years. Multiple logistic
regression analysis was employed to ascertain the factors that are linked to elevated or extremely elevated risk of CVD.

Results A total of 5,503 respondents were included in the analysis. Less than one-quarter of the respondents were
current smokers and obese. Approximately 41.7%, 30.9%, and 22.5% of the participants had extremely low risk (less
than 5%), low risk (between 5% and less than 10%), and moderate risk (between 10% and less than 20%), respectively.
A total of 4.9% of the participants were categorised as having high (20% to <30%) or very high (CVD) risk (= 30%). This
classification was more prevalent among males (7.3%) than among females (2.5%; p <0.001). The factors associated
with high/very high CVD risk were unemployment (aOR=1.88, 95% Cl=1.47-2.40), those with non-formal and
primary education level (@OR =2.36, 95% Cl=1.36—4.12 and aOR=3.28, 95% Cl=2.10—5.12, respectively), and being
physically inactive with obesity (@OR=2.19, 95% Cl=1.18 —4.08).

Conclusions This study revealed that almost 5% of the population in Malaysia has a high 10-year CVD risk. These
findings highlight Malaysia’s urgent need for comprehensive CVD prevention efforts.
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Background

Cardiovascular diseases (CVDs), mainly ischaemic heart
disease (IHD) and stroke are the foremost causes of
worldwide mortality and are significant contributors to
disability [1]. In Malaysia, the burden of mortality and
morbidity associated with CVD has been on the rise for
the past three decades [2]. It was the number one cause
of death and contributed approximately 21.65% and
23.79% of all ten principal causes of death in 2018 [3].
The significant risk factors for CVD identified in Malay-
sia are hypertension, diabetes, high cholesterol levels,
and obesity [2—4]. An increased incidence of and mortal-
ity from CVD has an indirect relationship with modifi-
able risk factors [3].

The increasing incidence of CVD can be ascribed to
the rapid phenomenon of urbanisation, sedentary behav-
iour adoption, and alterations in dietary habits [5]. CVD-
related mortality can be reduced by predicting CVD risk
and subsequently reducing CVD risk factors. As part of
CVD prevention and control efforts, a reliable risk pre-
dictor for identifying high-risk populations is needed.

This approach facilitates the possibility of estimat-
ing and monitoring the distribution of CVD risk at the
population level, with the goal of informing recommen-
dations for CVD treatment policies [6]. To predict the
risk of CVD over a 10-year period, numerous risk pre-
diction models have been developed. The 2019 WHO
CVD prediction chart, Framingham, INTERHEART,
SCORE, GLOBORISK, and the Pooled Cohort Equation
are among the current CVD risk calculators that have
been evaluated in various populations [7]. We utilised the
2019 WHO CVD prediction chart for our analysis. This
tool leverages comprehensive contemporary estimates of
cardiovascular disease incidence and risk factor values to
adapt (i.e., recalibrate) the risk models for diverse popu-
lations using a simpler and more generalisable approach
[8]. Furthermore, the recalibration methodology allows
for rapid updates to the CVD models, ensuring flex-
ibility as new epidemiological data emerge for various
geographical areas [8]. Notably, this chart provides esti-
mates for 21 regions defined by Global Burden of Disease
(GBD), including Malaysia, enhancing the applicabil-
ity compared to previous WHO charts [6, 8, 9]. We can
assess population CVD risk using WHO prediction tables
and the total risk approach on a nationally representa-
tive sample [6]. The prediction chart can cost-effectively
measure total cardiovascular risk using age, sex, diabetes
status, smoking status, systolic blood pressure, and total
serum cholesterol.

This approach can aid population-level CVD risk man-
agement decisions by policymakers. Using 2019 WHO
CVD risk prediction tables, we aimed to establish the dis-
tribution of absolute CVD risk and the factors associated
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with high or very high 10-year CVD risk in individuals in
Malaysia aged 40—74 years.

Methods

Study design and participants

The data were obtained from the National Health and
Morbidity Survey (NHMS) 2019, a nationwide cross-
sectional, population-based study. A two-stage strati-
fied random sampling method was used to ensure the
national representativeness of the population. The pri-
mary stratum included all Malaysian states and Federal
Territories, and the secondary stratum included urban
and rural areas. The National Household Sampling Frame
from Statistics Malaysia’s 2010 Population and Housing
Census was used. Each secondary stratum was sampled
independently. In sample selection, enumeration blocks
(EBs) were followed by living quarters (LQs). All the eligi-
ble selected LQ households were invited to participate in
this survey. The NHMS 2019 methodology was detailed
elsewhere [4]. We analysed data from only 40 to 74-year-
old adults in this study. Information sheets and consent
forms were given to all eligible respondents prior to the
interviews. Participant information collected for this
study was kept private.

Research instruments and data collection methods

The sociodemographic profile of the respondent, which
included age, sex, smoking status, total cholesterol mea-
surements, anthropometric measurements, systolic blood
pressure, and fasting blood glucose measurements for
diabetic status, was collected during the study. The sur-
vey collected data through the use of validated question-
naires. CardioChek® PA was used to measure cholesterol
and blood glucose levels via finger prick. Blood pressure
was measured in millimeters of mercury (mmHg) using
the Omron Digital Automated Blood Pressure Monitor
Model HEM-907, which was properly calibrated. The
measurements were taken while the participant was in
a seated position. The height was measured via a Seca
206 Bodymeter, while weight was assessed utilising a
TANITA HD-319 digital weighing machine.

Measurement of outcome variables

These variables were categorised based on the previous
literature related to factor associated with CVD risk. A
total cholesterol concentration equal or greater than 5.2
mmol/L or a diagnosis of hypercholesterolemia reported
by medical personnel were considered hypercholesterol-
emia [10]. A diagnosis of hypertension was made if the
average systolic and diastolic blood pressure was 140
and 90 mmHg or greater or if the respondent was told
by medical personnel to have hypertension [4]. Obesity
was defined by the WHO as a BMI of 30 kg/m? or greater.
Diabetes was diagnosed if the respondent had fasting
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capillary blood glucose levels above 7.0 mmol/L or a ran-
dom blood glucose equal or above 11.1 mmol/L or if the
respondent was told by medical personnel to have high
glucose [11]. Physical inactivity was assessed using the
International Physical Activity Questionnaire (IPAQ)
[4]. According to the IPAQ, individuals who do not meet
the criteria for Categories 2 or 3 are considered “insuffi-
ciently active”. Category 2, or “sufficiently active,” includes
individuals who meet any of the following three criteria:
engaging in vigorous activity for at least 20 minutes per
day on three or more days per week; engaging in mod-
erate-intensity activity or walking for at least 30 minutes
per day on five or more days per week; and participat-
ing in any combination of walking, moderate-intensity,
or vigorous-intensity activities that accumulate at least
600 Metabolic Equivalent of Task (MET)-minutes per
week [4]. Meanwhile, Category 3, or “Health Enhancing
Physical Activity(HEPA) active” (a more active category),
includes individuals who engage in vigorous-intensity
activity for a minimum of 1500 MET-minutes per week
on at least three days, and participate in any combina-
tion of walking, moderate-intensity, or vigorous-intensity
activities that accumulate at least 3000 MET-minutes per
week [4]. Marital status was categorised into two: mar-
ried and not married [12, 13]. Meanwhile, education
levels were categorised into four groups: non-formal
education, primary education, secondary education, and
tertiary education [14, 15]. For occupational status, cat-
egories were defined as employed and unemployed [16].
For obesity status, individuals were categorised as obese
and non-obese [17]. Age, sex, systolic blood pressure,
total cholesterol levels, smoking status, and diabetes mel-
litus status were the variables included in the 2019 WHO
CVD prediction chart for the calculation of risk predic-
tion of CVD in 10 years (Attachment 1). Thus, those fac-
tors were not included in multiple logistic regression to
ascertain factors associated with elevated or extremely
elevated risk of cardiovascular diseases.

The 2019 World Health Organisation (WHO) CVD
risk prediction charts were used to calculate the esti-
mated 10-year risk of developing CVD. The provided
charts depict the projected probability of experiencing a
myocardial infarction or stroke, resulting in either fatal-
ity or nonfatality, over a period of 10 years. Two charts
were generated for each region based on the laboratory
findings. The CVD risk of the participants was evalu-
ated using laboratory-based tables for Southeast Asia
provided by the World Health Organisation (WHO) in
2019 as shown in Fig. 1. These charts considered various
factors, including age, sex, systolic blood pressure, total
cholesterol levels, smoking status, and diabetes mellitus
status. The combined occurrence of acute myocardial
infarction and stroke (both fatal and nonfatal) risk cate-
gories over a 10-year period were as follows: less than 5%
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for the very low-risk category, 5% to less than 10% for the
low-risk category, 10% to less than 20% for the moderate
risk category, 20% to less than 30% for the high-risk cat-
egory, and greater than 30% for the highest risk category
[6].

The outcome of high-risk CVD was a combination of
high and very-high CVD risk (CVD risk categories>20%)
to determine the percentage of the population in Malay-
sia at high and very high risk for CVD in this paper.
Meanwhile, the very low, low and moderate were com-
bined to become non high risk.

Statistical analysis

The data were examined using IBM Statistical Package
Social Sciences (SPSS) statistical software version 21.
Complex sample analysis, with the addition of poststrati-
fication weighting, was employed to analyse the data after
adjusting for stratification. The sociodemographic data
are presented as proportions for categorical variables.
Logistic regression analysis was conducted to identify
factors associated with elevated or extremely elevated
risk of CVD among adults’ population in Malaysia, with
the outcome variable categorised as high risk of CVD and
non-high risk of CVD. High risk CVD coded as 1, and
low risk of CVD coded as 0. The factor variables include
marital status, occupation status, educational level, BMI
status and physically inactive. Possible multicollinearity
and all possible two-way interaction terms were checked
one by one with main effect. We include the interac-
tion term in the final model together with other fac-
tors. Goodness-of-fit statistics (a classification table and
receiver operating characteristic curve (ROC)) were used
to assess model fitness.

Results

Table 1 shows the background characteristics of the adult
respondents in Malaysia. Among the 5,503 respondents
included in the analysis, the mean age was 55.22 years.
The majority of the participants had received formal edu-
cation (94.3%) and lived in urban areas (78.8%).

Table 2 presents the percentages of CVD risk factors
observed among the study population. Approximately
36% of the participants had hypertension, while 55.9%
had hypercholesterolaemia.

Table 3 provides a summary of the distribution of
CVD risk in the population stratified by sex. Approxi-
mately 41.7%, 30.9%, and 22.5% of the participants had
extremely low risk (less than 5%), low risk (between 5%
and less than 10%), and moderate risk (between 10% and
less than 20%), respectively. In the present study, 4.9% of
the participants were categorised as having high (20% to
<30%) or very high (CVD) risk (=30%). This classifica-
tion was more prevalent among males (7.3%) than among
females (2.5%; p<0.001).
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Fig. 1 WHO cardiovascular disease risk laboratory-based charts for South-East Asia

Factors associated with 10-year risk for CVD among adults
in Malaysia

The factors associated with the 10-year risk of CVD, as
determined by a logistic regression model, are detailed
in Table 4. The crude logistic regression analysis was first
conducted to screen potential variables for inclusion in
the adjusted model. Following the results of the crude
logistic analysis, all variables were found to be associated
with CVD risk and those variables which also deemed
important due to biological plausibility were included in
the model for the adjusted logistic model. These variables
included occupational status, education levels, obesity
status, and physical inactivity.

Multicollinearity checks revealed no issues. However,
the interaction term between obesity status and physi-
cal inactivity showed evidence of association with CVD
risk. Therefore, we present our final model, adjusted for
marital status, occupational status, education levels, obe-
sity status, physical inactivity, and the interaction term
between obesity status and physical inactivity.

Our final model suggests that unemployed individuals
may be more likely to develop CVD within the next ten
years compared to employed individuals (aOR=1.88, 95%
CI=1.47-2.40). Similarly, individuals with non-formal
education and primary education were 2.36 times (95%
CI=1.36—-4.12) and 3.28 times (95% CI=2.10-5.12)
more likely, respectively, to develop CVD within the next
ten years compared to those with tertiary education.

Notably, the interaction between obesity and physical
inactivity indicates a synergistic effect, as individuals who
are both obese and physically inactive have more than
double the risk of CVD (aOR=2.19, 95% CI=1.18—-4.08)
compared to those who are neither. Initially, obesity
appeared to be associated with a lower risk of CVD in
the crude analysis, likely due to confounding factors not
accounted for. Even in the adjusted model without the
interaction term, obesity seemed protective. However,
including the interaction between obesity and physical
inactivity clarifies that obesity increases the risk of CVD
when combined with physical inactivity, aligning with
existing knowledge and emphasizing the need to consider
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Table 1 Background characteristics of adult respondents in
Malaysia (n=5635)

Total Male Female

Age group

40-44 891(20.8) 395(21.8) 496(19.7)

45-49 908(18.8) 377(18.6) 531(190)

50-54 957(17.4) 446(17.2) 11(17.6)

55-59 941(15.2) 406(15.2) 535(15 1)

60-64 838(12.5) 375(12.4) 463(12.6)

65-69 645(9.1) 289( 9) 356(9.3)

70-74 455(6.2) 10(5.8) 245(6.6)
Education levels

Non formal education 399(5.7) 95(3.2) 304(8.2)

Primary education 1711(27.0) 718(26.6) 993(27.4)

Secondary education 2710(51.6) 1277(52.8) 1433(50.5)

Tertiary education 795(15.7) 396(17.5) 399(14.0)
Locality

Urban 3299(78.8) 1473(79.1) 1826(78.6)

Rural 2336(21.2) 1025(20.9) 1311(21.4)
Occupational status

Employed 2866(56.6) 1780(74.2) 1086(38.9)

Unemployed 2764(43.4) 715(25.8) 2049(61.1)
Obesity status

Obese 1260(21.2) 377(143) 883(28.2)

Non-obese 4116(78.8) 2004(85.7) 2112(71.8)

Table 2 Distribution of risk factors for CVD among study
participants (n=5635)

Risk factors Total Men Women(n=3137)
(n=5635) (n=2498)
n(%) n(%) n(%)
Current smoker 91(24.2) 967(61.0) 24(0.8)
Hypertension 21 80(3 0) 937(34.8) 1243(37.1)
Diabetes 1503(28.0) 654(27.7) 849(28.2)
Hypercholesterolaemia  3383(55.9) 1298(49.2) 2085(62.6)

both factors together. Therefore, our final model will con-
sider this interaction effect to provide a more accurate
understanding of CVD risk in the population.

Discussion

In the present study, utilising a sample from a popula-
tion that is representative of the entire nation, it was
determined that most adults, specifically 72.6%, exhibit a
low cardiovascular disease (CVD) risk level, defined as a
level less than 10%. According to a study published in the
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Lancet in 2019, the majority of nations in Southeast Asia
exhibit a CVD risk level less than 10% [8]. The prevalence
of individuals with minimal CVD risk is comparatively
greater in regions such as Central Asia, Eastern Europe,
and Oceania than in other regions [8].

It is important to note that 4.9% of the adult popula-
tion, predicted to be approximately 677,533 individu-
als by the year 2030, exhibit a high (20% to <30%) and
very high (30%) risk of experiencing a CVD event within
the upcoming decade. This risk factor was more preva-
lent among males (7.3%) than females (2.5%; p<0.001).
According to the 2019 Lancet publication by the WHO
CVD Risk Chart Working Group, an analysis of regional
data revealed that certain countries within the Southeast
Asia region exhibit a nearly 5% probability of experienc-
ing a high (20% to <30%) or very high (30%) risk of CVD
occurrence within the upcoming decade [8]. A study
published in The Lancet al. so reported a comparable
observation, indicating that the risk of CVD is greater in
men than in women. This finding is consistent with other
research [6]. Overall, men consistently exhibited greater
high-risk CVD risk scores than women did in all com-
parisons. Compared with women, men in this study had
a greater risk of CVD, partially due to a greater percent-
age of current smokers. Furthermore, the combination
of smoking with other risk factors increases CVD risk
scores and the likelihood of experiencing CVD events
in the near future [7]. Smoking is particularly linked to
increased levels of oxidative stress, which renders indi-
viduals who smoke more prone to the onset of CVD. The
tobacco control programme in the country, in accordance
with the WHO Framework Convention on Tobacco Con-
trol (WHO FCTC) MPOWER, should be enhanced to
effectively decrease the prevalence of current smokers
[4].

It was also reported from our study that respondents
who were unemployed were approximately twice as likely
to develop CVD in the upcoming decade than were those
who were employed. This finding is in agreement with a
study in which unemployment status was shown to be a
risk factor for an acute cardiovascular event [17].

Additionally, the study found that individuals with
lower education levels, specifically those with non-formal

Table 3 Ten-year risk of combined myocardial infarction and stroke (fatal and nonfatal) by gender, using the 2019 WHO cardiovascular

disease risk laboratory-based charts for South—East Asia (n=5503)

Total Men Women p value

(n=5503) (n=2434) (n=3069)

n(%) Cl Cl n(%) Cl
Very low risk (< 5%) 1932(41.7) 39.5439 626(33 3) 30.3,36.5 1306(50.1) 473,528 <0.001
Low risk (5%- <10%) 1720(30.9) 29.2,32.7 794(34.0) 31.2,369 926(27.9) 256,303 <0.001
Moderate risk (10% to <20%) 1488(22.5) 21.0,24.1 760(25.4) 23.0,279 728(19.6) 178,216 <0.001
High risk (20% to < 30%) 316(4.3) 37,50 210(6 2) 52,75 106(24) 18,30 <0.001
Very high risk (>30%) 47(0.6) 04,09 ) 0717 3(0.1) 0.0,0.2 <0.001
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Table 4 Factors associated with 10-year risk for CVD among adults in Malaysia
Variables Unadjusted Model (Simple Logistic Adjusted Model
Regression) (Multiple Logistic Regression)
OR 95% Cl pValue aOR 95% Cl p value
Marital status Married 1.00 1.00 0.678
Single/Unmarried/Divorced 1.30 1.01,1.68 0.043 0.943 0.72,1.24 0678
Occupational status Employed 1.00 1.00 <0.001
Unemployed 2.33 1.86,2.93 <0.001 1.88 147,240 <0.001
Education levels Tertiary education 1.00 1.00
Non-formal education 3.06 1.81,5.17 <0.001 2.36 1.36,4.12 0.002
Primary education 3.90 2.54,5.96 <0.001 3.28 2.10,5.12 <0.001
Secondary education 1.30 0.84,2.03 024 1.18 0.75,1.86 0481
Obesity status Non- Obese 1.00 1.00
Obese 061 0.46,0.80 0.001 044 0.29,0.66 <0.001
Physically Inactivity No 1.00 1.00 0.009
Yes 1.87 1.49,2.35 <0.001 144 1.10,1.90 0.009
Obesity x Physically inactive - - - - 2.19 1.18,4.08 0.014

Multiple logisticregression was subsequently applied. Multicollinearity and interactions were checked and not found. A classification table (overall correctly classified
percentage=93.5% and under ROC=70.7%) were used to check the model fitness. The final model was adjusted for marital status, occupational status, education
levels, obesity status, physically inactivity, and the interaction term of obesity status and physical inactivity. Abbreviations: OR=0dds Ratio, C|=Confidence Interval,

BMI=Body Mass Index, aOR=adjusted Odd Ratio

and primary education, had a 2.36- and 3.28-times higher
likelihood, respectively, of developing CVDs compared
to those with tertiary education. This finding aligns with
previous research that associates lower educational status
with increased cardiovascular risk [18, 19]. Lower educa-
tional attainment correlates with reduced health literacy,
which is essential for understanding and applying public
health and preventive CVD recommendations. Improved
health literacy promotes healthier behaviours like smok-
ing cessation and adherence to dietary and activity guide-
lines, reducing healthcare demand and enhancing quality
of life [18]. Our study also reported a physical inactivity
associated with a risk of having CVDs, as it confers about
a 1.44 likelihood of developing CVDs compared with
physically active respondents. Physical inactivity exacer-
bates the impact of other risk factors, such as hyperten-
sion, elevated triglyceride levels, diabetes, and obesity.
Consequently, this heightened combination of risk fac-
tors significantly elevates the likelihood of developing
CVD. One study revealed that exercise lowered blood
pressure, cholesterol, and triglycerides [20]. The pro-
gramme should enhance the promotion of physical activ-
ity for the public to better comprehend its health benefits
and functional capacity enhancement [4]. Moreover, the
Wellness Month, a yearly event organised in September
by the Ministry of Health in collaboration with intermin-
isterial entities, commercial sectors, non-governmental
organisations (NGOs), and community involvement,
facilitates the government’s mission to foster a healthy
population in Malaysia through the promotion of a
healthy lifestyle with a whole-of-nation approach [21].
Obesity is a well-known modifiable risk factor for vas-
cular diseases. However, contrary to the widely accepted

view of the harmful effects of obesity, several obser-
vational studies have reported better outcomes after
stroke in obese patients [22-24]. Similarly, in both our
unadjusted model and the model without the interac-
tion term, obese respondents were less likely to develop
CVD compared to non-obese respondents. A systematic
review also suggests that observational data indicate a
survival benefit for obese patients after stroke, though
several methodological concerns have been noted [25].
This phenomenon is referred to as the “obesity paradox,’
where, in certain populations, obese individuals appear
to have longer lifespans. This paradox has been observed
in patients with coronary artery disease [26], heart failure
[27], type 2 diabetes, and other conditions [28, 29]. While
the exact mechanisms by which obesity might offer pro-
tection to individuals with established coronary heart
disease (CHD) remain unclear, epidemiological research
suggests that changes in body composition associated
with obesity could play a role in some of the observed
advantages [30]. For instance, non-obese populations
may include patients who have lost weight due to more
severe illness. Most risk prediction and causation models
in epidemiology are based on the additive combination of
risk factors within a regression model framework, imply-
ing that variables typically act independently unless inter-
action effects are introduced. Our analysis demonstrates
that when the interaction between obesity and physical
inactivity is included, the apparent protective effect of
obesity disappears, revealing an increased risk of CVD.
This suggests that the interaction term captures a com-
plex relationship between these factors, offering a more
nuanced understanding of the CVD risk profile in obese
individuals. The disappearance of the obesity paradox in
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the adjusted model with the interaction term indicates
that physical inactivity significantly modifies the impact
of obesity on CVD risk. This observation is supported
by a study showing that individuals who are obese and
engage in limited physical activity have a higher risk of
CVD than those who maintain normal weight and engage
in high levels of physical exercise [31]. In public health
campaigns, it is crucial to prioritise the promotion of
physical activity among people while also emphasising
the importance of managing body weight [31].

There is a pressing necessity to promptly execute effi-
cacious interventions for the targeted population (par-
ticularly individuals who are unemployed, those with
non-formal and primary education, physically inactive
and obese) to mitigate the avoidable burden of cardiovas-
cular diseases in Malaysia. This urgency arises from the
projected estimation that approximately 677,533 indi-
viduals will be at a high or very high risk of experiencing
CVD events within a decade. A comprehensive approach
encompassing the identification and mitigation of several
risk factors, the promotion of healthy lifestyles, and the
enhancement of healthcare systems is necessary. Pub-
lic health campaigns, affordable screening programmes,
and promotion of physical exercise are effective mea-
sures that governments can employ to decrease cardio-
vascular risk. Policy measures should be implemented
to promote nutritional education, impose limitations on
the advertising of unhealthy food, and facilitate the inte-
gration of care. Implementing workplace wellness pro-
grammes and specifically targeting interventions towards
high-risk populations, such as the unemployed and indi-
viduals with lower levels of education, are also of utmost
importance.

NCDs have been recognised as the leading factor
responsible for 72% of premature mortality cases in
Malaysia, with CVD emerging as the dominant contribu-
tor to this outcome [32]. According to the Organisation
for Economic Cooperation and Development (OECD),
premature mortality has severe repercussions for econo-
mies, healthcare systems, and families, leading to exten-
sive implications for productivity, equity, and social
well-being. This statement emphasises the pressing need
for comprehensive initiatives aimed at reducing eco-
nomic losses, guaranteeing healthcare accessibility, and
fostering societal resilience, as highlighted by the World
Health Organisation in 2017.

Strengths and limitations

To the best of our knowledge, this study represents an
inaugural endeavour in Malaysia to employ the 2019
WHO CVD risk prediction model for the purpose of
estimating CVD risk. The present study also utilised
a substantial dataset derived from the NHMS 2019,
which is a representative sample of the adult population
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in Malaysia. When assessing our findings, it is crucial
to consider the constraints associated with this analyti-
cal approach. Models pertaining to the 10-year risk of
CVD have been recalibrated by incorporating data from
the GBD project, with the aim of ensuring accurate rep-
resentation of LMICs. Nevertheless, the GBD data lack
nation-specific disease risk estimates [6]. Hence, it is
probable that the estimation obtained from the chart
for each region would be relevant to the largest country
within that region or the country from which most of the
data are sourced. According to Islam et al. (2020), risk
prediction charts provide approximate assessments of
CVD risk for persons who do not have a prior history of
CHD, stroke, or other atherosclerotic diseases. In addi-
tion, the current study was a cross-sectional study; thus,
the findings need to be confirmed with a cohort study.

Conclusions

Approximately 5% or 680,000 adults in Malaysia are
at high or very high risk of experiencing CVD events,
respectively. Individuals who are unemployed, had lower
education status, those obese with physically inactive are
at higher risk and therefore should be targeted for public
health interventions. Reducing cardiovascular risk neces-
sitates a holistic approach involving multiple organisa-
tions to identify risk factors, promote healthy lifestyles,
and improve healthcare systems. Key strategies include
public health campaigns, affordable screenings, exercise
promotion, nutritional education, advertising restrictions
on unhealthy foods, integrated care, workplace wellness
programmes, and targeted interventions for high-risk
groups.
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