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Abstract

Cardiovascular disease stands as the foremost cause of mortality worldwide. Multiple physiologic
factors such as obesity, hypertension, hyperlipidaemia, and hyperglycaemia are strongly associated
with the increased risk of developing cardiovascular diseases. Healthcare professionals are susceptible
to cardiovascular disease due to lifestyle and occupational factors. This study aims to determine the
prevalence of cardiovascular disease risk factors among healthcare workers in Pejabat Kesihatan
Daerah Segamat (PKD Segamat). A retrospective quantitative study was conducted by obtaining data
measurements of height, weight, blood pressure, fasting blood glucose, cholesterol, and triglyceride
levels of 378 healthcare workers. The workforce was categorized into management & professional,
executor, and administrative & support groups. Only 11.9% of healthcare workers were considered
healthy, whereas the majority (35.7%) had at least one cardiovascular disease risk factor. Obesity was
prevalent at 33.3%, with systolic hypertension at 3.2% , diastolic hypertension at 2.9% ,
hyperglycaemia at 4.5%, hypercholesterolemia at 55% and hypertriglyceridemia at 14%. The
prevalence of the risk factors investigated was higher in males, those aged 41 — 50 and 51 — 60, and
healthcare workers in the administrative & support group. The results imply that the prevalence of
obesity and hypercholesterolaemia are high among healthcare workers of PKD Segamat. Screening
programs, preventative measures and policies must be developed and applied urgently to ensure a
healthy workforce within the organization.
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Introduction

Stroke is the second most common cause of
mortality and the third most common cause of
death and disability, combined globally [1]. The
prevalence of cardiovascular disease in Malaysia
has risen since 1996 [2]. The latest National
Health Morbidity Survey by the Ministry of
Health Malaysia found that 50.1% of Malaysians
are obese, 30% have hypertension, 38.1% have
hyperlipidemia, and 18.3% have diabetes [3]. The

Malaysian government has responded by
launching a national plan to tackle non-
communicable diseases like cardiovascular

disease [4]). Certain physiological factors, such
as  hypertension, hyperlipidaemia, and
hyperglycaemia, can impact the progression and
severity of cardiovascular disease. However,
reducing them can reduce the risk of
cardiovascular disease [5]. Studies have shown
that healthcare workers face a higher risk of
developing cardiovascular diseases due to
occupational factors such as shift work and stress
[6]. The health and productivity of healthcare
workers are negatively impacted by risk factors
like obesity and hypertension, which may limit
their ability to perform their tasks. An unhealthy
workforce not only reduces productivity but also
strains an organisation’s resources. Even the
National Audit Department has acknowledged the
understaffing of most Ministry of Health facilities
[71 . Hence, studying the prevalence of
cardiovascular disease risk factors among
healthcare workers in PKD Segamat, including
obesity, hypertension, hyperlipidaemia, and
hyperglycaemia, is crucial to prevent these
diseases. A retrospective study was conducted to
determine the prevalence of these risk factors and
to compare their distribution by gender, age, and
occupation.

Materials and methods

Study design, location and sampling

A cross-sectional study was conducted to
evaluate the prevalence of cardiovascular disease
risk factors among healthcare workers at PKD

Segamat. Data on height, weight, blood pressure
measurement, fasting blood glucose, fasting
blood cholesterol, and fasting blood triglyceride
of 378 healthcare workers were obtained through
random sampling from the PKD Segamat Staff
Screening Database from January to October
2021.

Inclusion and exclusion criteria

This study exclusively analysed data from
permanent and contract healthcare workers in
PKD Segamat with over three months of service.
Those who were temporarily or permanently
suspended, undergoing clinical attachments,
those with less than three months of service, were
on unpaid leave for more than three months,
resigned before January 2021, or underwent
health screening at non-affiliated facilities were
excluded to streamline data collection.

Data classification and analysis

The values for BMI, systolic and diastolic blood
pressure, fasting blood glucose, fasting blood
cholesterol, and fasting blood triglyceride were
categorised based on the Malaysian Clinical
Practice Guidelines. A BMI > 27.5 kg/m? is
categorised as obese. Systolic blood pressure
readings > 140 mmHg or diastolic readings > 90
mmHg were categorised as hypertension. A
fasting blood glucose level > 7.0 mmol/L was
categorised as hyperglycaemia. A fasting
cholesterol level > 5.2 mmol/L was classified as
hypercholesterolaemia, while as
hypertriglyceridaemia if fasting triglyceride
levels > 1.7 mmol/L. The healthcare workers
were divided into three occupational groups:
management & professional, executor, and
administrative & support, as illustrated in Table 1.

The BMI, systolic and diastolic blood pressure,
fasting blood glucose, fasting blood cholesterol,
and fasting blood triglyceride values were used to
compare the distribution among gender, age
groups and occupational groups. Prior to analysis,
the normality of the sample population was
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assessed using the Kolmogorov-Smirnov test.
Given the non-parametric nature of the data, the
Mann-Whitney U test was employed to compare
the distribution of these values between genders.
Similarly, the Kruskal-Wallis test was utilized to
examine differences in distribution across age and
occupational groups. All tests were performed
using the SPSS Software, and a significant level
of p <0.05 was used for all statistical tests.

Ethical approval

This study was registered with the National
Medical Research Register (NMRR-21-1850-
61414) and received approval from the Medical
Research and Ethics Committee.

Results

Sample demographic and population

A total of 378 healthcare workers from the
Pejabat Kesihatan Daerah Segamat who met the
inclusion criteria were included in the study.
Among the occupational groups, the largest group
was the executor group with 235 participants
(62.2%), followed by the management and
professional group with 79 (20.9%) and the

administrative and support group with 64 (16.9%).

Most participants were female, comprising 282
(74.6%) compared to 96 (25.4%) males. Most of
the healthcare workers were Malay, accounting
for 326 (86.2%), followed by Indian with 28
(7.4%) and Chinese with 17 (4.5%). Other
ethnicities, such as Kadazan, Bidayuh, Iban,
Melanau, Dusun and Orang Asli, represented a
small number, with only 7 participants (2.5%).
The majority of the participants, 169 (44.7%),
were aged 31-40, followed by 111 (29.4%) aged
21-30, 78 (20.6%) aged 41-50, and 20 (5.3%)
aged 51-60.

Prevalence of cardiovascular disease risk
factors among healthcare workers in PKD
Segamat

The study’s findings indicated a high prevalence
of cardiovascular disease risk factors among
healthcare workers in PKD Segamat, with 33.3%

of workers being obese, 55.2% having
hypercholesterolemia, and  14%  having
hypertriglyceridemia. The prevalence of systolic
hypertension was 3.2%, diastolic hypertension
was 2.9%, and hyperglycemia was 4.5%.
Regarding the prevalence of cardiovascular
disease risk factors by gender, males had a higher
prevalence of all the studied risk factors than
females. The Mann-Whitney U test revealed
significant differences between genders for
systolic and diastolic blood pressure, fasting
blood cholesterol, and fasting blood triglyceride
as shown in Table 3. Table 4 displays the
prevalence of cardiovascular disease risk factors
among the age groups, revealing higher
prevalence rates in the older age groups of 41-50
and 51-60. There is a significant difference in
BMI, blood pressure, fasting blood glucose and
triglyceride values among the age groups. Table 5
demonstrates the prevalence of cardiovascular
disease risk factors among the different
occupational groups in this study. Among
occupational groups, there was a significant
difference in BMI, blood pressure, fasting blood
glucose, and triglyceride values. This study
investigated six cardiovascular disease risk
factors among healthcare workers, including
obesity, hypertension, hyperglycaemia,
hypercholesterolaemia, and
hypertriglyceridaemia, using readings of BMI,
blood pressure, glucose, cholesterol, and
triglyceride levels. The results showed that only
11.9% of healthcare professionals were
considered healthy, whereas 35.7% showed at
least one risk factor. Furthermore, 31% had two
risk factors, 13% had three, 5.6% had four, 2.6%
had five, and 0.3% had all six risk factors as
shown in Table 6.

Discussion

The prevalence of obesity among healthcare
workers in this study was higher than the results
reported by Hazmy H et al (2015) [8]. The high
rate of hypercholesterolemia (55.2%) was also
higher than the national average of 38.1% found
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in the National Health and Morbidity Survey of
2019 [3]. The findings suggest that healthcare
workers in PKD Segamat may have unhealthy
lifestyles, including sedentary behaviour and poor
dietary habits. Occupational factors such as long
working hours, increased workload, and stress, as
suggested by Eline S van der Valk et al (2018) [9],
may also contribute to the increased risk of
obesity and hyperlipidemia among these workers.
The findings of this study also shows that males
had a higher prevalence of all the studied risk
factors than females. Similar trends were
observed in studies from Iran and Pakistan, where
males had a higher prevalence of cardiovascular
risk factors compare to female [10].[11]. This
disparity may be due to physiological differences
such as body composition, hormone levels, and
metabolic rates between genders, as Naghavi M
et al (2017) [12] suggested.

Obesity is a significant concern among the 41-50
age group, with a prevalence 50% higher than that
of the general population in the same age group.
Similarly, the prevalence of
hypercholesterolaemia at 75% among those aged
51-60 is concerning. The trends of
hyperglycaemia, hypercholesterolaemia  and
hypertriglyceridaemia increasing with age are
consistent with the findings of the NHMS 2019
[3]. Age-related hormonal, functional, and
capacity changes can affect cardiac function and
circulation, leading to a higher risk of
cardiovascular diseases [13] The decline in
cardiac capacity and the progression of chronic
diseases also impact the functioning of other
organs, putting those aged at a higher risk of
cardiovascular disease [14].

The highest prevalence of obesity (46.9%) and
systolic hypertension (10.9%) was found among
the administrative & support group, which is
higher than that reported in studies conducted in
England, Taiwan, and South Africa [15]. The
highest prevalence of hypercholesterolemia
(57.4%) was found among the executor group.
Occupational factors such as shift work, long

hours, and education level affect cardiovascular
disease risk [16]. Healthcare workers from the
administrative & support group were also found
to have the highest risk of cardiovascular disease
in similar studies done in Singapore and Taiwan
[17]. Healthcare workers in the administrative &
support group may lack medical knowledge,
which can cause them to overlook essential
information for managing cardiovascular disease
and its risk factors. The deskbound nature of their
job may also be a contributing factor.

Conclusion

The results of this study indicate that a high
prevalence of healthcare workers at Pejabat
Kesihatan Daerah Segamat being at risk for
cardiovascular disease, with 35.7% displaying
one or more risk factors and only 11% considered
healthy. The prevalence of hypercholesterolaemia
was higher among healthcare workers, with
higher rates among males, those aged 41-60, and
those in the administrative and support
occupational group. Further research is needed to
investigate modifiable lifestyle and other factors
contributing to the increased risk of
cardiovascular disease. To address this issue, the
Health Ministry and relevant organisations should
prioritise implementing educational programs
and policies promoting a healthy lifestyle among
healthcare workers. Screening programs and
preventative measures should also be developed
to ensure a healthy workforce. Additionally, the
implementation of screening and intervention
programs should also be expanded to better detect
and manage these conditions.
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Table 1. Classification of occupational groups of healthcare workers

Classification of Occupational Groups

Occupation

Management & Professional Group
(Kumpulan Pengurusan & Profesional)

Executor Group
(Kumpulan Pelaksana)

Administrative & Support Group
(Kumpulan Pentadbiran & Sokongan)

Medical Officer, Medical Specialist,
Optometrists, Dentist, Pharmacist,
Dietician.

Medical Assistant, Nurse, X-Ray
Technician, Medical Laboratory
Technician, Attendant, Occupational
Therapist, Physiotherapist, Dental
Therapist, Public Health Assistant,
Health Inspector.

Clerk, Accountant, Drivers, Office
Assistant.

Table 2. Overall prevalence of cardiovascular disease risk factors among healthcare workers

Cardiovascular Disease Risk Factors %
Obesity 33.3%
Systolic Hypertension 3.2%
Diastolic Hypertension 2.9%
Hyperglycaemia 4.5%
Hypercholesterolaemia 55.2%
Hypertriglyceridaemia 14%

Table 3. Prevalence of cardiovascular disease risk factors among gender

Cardiovascular Disease Risk Male % Female % Mann Whitney U Test

Factors (Mean Rank) (Mean Rank) p-value

Obesity 34.4% 33% .67
(193.63) (188.10)

Systolic Hypertension 4.2% 2.8% <.001
(234.63) (174.14)

Diastolic Hypertension 3.1% 2.8% <.001
(221.54) (178.59)

Hyperglycaemia 6.3% 3.9% 35
(198.51) (186.43)

Hypercholesterolaemia 61.4% 53.2% .04
(209.03) (182.85)

Hypertriglyceridaemia 31.3% 8.2% <.001
(247.91) (169.92)
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Table 4. Prevalence of cardiovascular disease risk factors among the different age groups

Cardiovascular 21-30 31-40 41 -50 51-60 Kruskal

Disease % % % % Wallis

Risk Factors (Mean (Mean (Mean (Mean p-value

Rank) Rank) Rank) Rank)

Obesity 21.6% 33.1% 50% 35% <.001
(152.85)  (192.12) (230.65) (210.35)

Systolic Hypertension 0% 2.4% 7.7% 10% .002
(168.92)  (183.77) (217.26) (243.85)

Diastolic Hypertension 0% 4.1% 1.3% 15% .003
(173.76)  (181.49) (212.02) (256.73)

Hyperglycaemia 1.8% 3.6% 10.3% 5% <.001
(146.54)  (188.89) (240.85) (232.83)

Hypercholesterolaemia 57.6% 53.9% 50% 75% 12
(191.15)  (182.72) (187.63) (244.93)

Hypertriglyceridaemia 10.8% 13% 14.1% 40% <.001
(161.66) (192.48) (204.45) (260.55)

Table 5. Prevalence of cardiovascular disease risk factors among the different healthcare
occupational groups

Cardiovascular Management& Executor Administrative Kruskal
Disease RiskFactors Professional Group % & Support Wallis
Group % (Mean Group % p-value
(Mean Rank) Rank) (Mean Rank)
Obesity 15.2% 35.7% 46.9% <.001
(138.82) (199.06) (216.98)
Systolic Hypertension 0% 2.1% 10.9% <.001
(156.12) (186.63) (241.26)
Diastolic Hypertension 1.3% 1.7% 9.4% .001
(166.84) (185.36) (232.66)
Hyperglycaemia 1.3% 3.8% 10.9% .02
(160.63) (193.54) (210.30)
Hypercholesterolaemia 50.6% 57.4% 53.1% .54
(177.35) (192.58) (193.19)
Hypertriglyceridaemia 8.9% 11.9% 28.1% .003
(165.17) (187.28) (227.68)
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Table 6. The number of risk factors experienced by healthcare workers individually.

Number of risk factor(s) Frequency(N) Percentage (%)

0 45 11.9

1 135 35.7

2 117 31.0

3 49 13.0

4 21 5.6

5 10 2.6

6 1 3

Total 378 100.0
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