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Abstract:

Objective: This study aimed to determine the prevalence of cardiometabolic risk factors and their associated factors
(personal, behavioral, and environmental) among Universiti Malaysia Terengganu (UMT) staff.

Material and Methods: A cross-sectional study using quota sampling was adopted, involving 317 respondents. The
Working Characteristics, the Occupational Sitting and Physical Activity Questionnaire (OSPAQ), the International Physical
Activity Questionnaire (IPAQ), and Dietary Practices in Malay were self-administered, while the health status examination
was assessed by medical staff. Descriptive analysis and Multiple Linear Regression were employed.

Results: In the predominantly Malay sample (97.5%), the prevalence of overweight or obesity, raised blood glucose,
blood pressure, and total cholesterol among UMT staff was 62.4%, 7.3%, 21.1%, and 70% respectively. The hour of
computer usage (environmental factor) was a significantly associated factor for diastolic blood pressure (p-value=0.042,
3=0.622, 95% confidence interval (Cl)=0.023, 1.221).

Conclusion: High rates of obesity and cardiometabolic risks were found among UMT staff, and computer usage hours
were significantly linked to diastolic blood pressure. These findings highlight the need for targeted interventions addressing

personal, behavioral, and environmental factors, since these findings may extend to similar sedentary working populations.
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Introduction

Cardiovascular disease (CVD) remains the leading
cause of death globally in both developed and developing
countries, accounting for an estimated 17.9 million
deaths each year'. In Malaysia, CVD is the top cause of
death, responsible for 20.79% of fatalities in government
hospitals and 23.09% in private hospitals in 20227 Key
risk factors for CVD in Malaysia, including hypertension,
hypercholesterolemia, and obesity, have been on the rise,
with prevalence rates reaching 29.2%, 33.3%, and 54.4%,
respectively, in 2023°.

Lifestyle is crucial to overall health and well-being,
especially among working adults. It encompasses various
elements, including personal factors such as knowledge and
attitudes towards a healthy lifestyle, environmental factors
such as social norms and working characteristics, and
behavioural factors including physical activity and diet, all
of which can significantly influence cardiometabolic health*®.
The modern workplace has undergone substantial changes
that impact various aspects of employee well-being.
These changes are particularly relevant to the university
staff population, due to the high demands associated with
academic roles and their sedentary work environments®.
University settings involve diverse roles, each with its own
set of challenges and requirements. This environmental
factor can result in unfavourable behaviour. For instance,
academic staff often work long hours on cognitive tasks
like research, teaching, and administrative duties, resulting
in extended inactivity. Likewise, administrative and support
staff often face desk-bound responsibilities that restrict
physical activity during the day.

Research has indicated that university staff spend
a considerable amount of their workday sitting, with a high
prevalence of sedentary behaviour and physical inactivity.
For instance, university staff in the USA reported spending
about 75% of their workday seated, often taking infrequent

breaks from sitting’. While in Malaysia, it was reported
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that university staff spend an average of 7.6+2.4 hours
sitting each day8. These sedentary behaviours have been
associated with negative health effects, such as obesity,
cardiovascular diseases, and musculoskeletal disorders®".

Alongside sedentary behaviour, dietary habits among
university staff significantly influence cardiometabolic health.
The demanding nature of academic and administrative
roles often leads to convenient, unhealthy food choices,
especially when combined with the limited availability of

1 Studies have shown that

nutritious options on campus
a significant proportion (more than 50%) of university staff
in Portugal, the USA, and South Africa have poor dietary
habits, and they identified workload, lack of time, and
healthy food options as the barriers to healthy eating®'>".
In Malaysia, university staff (66%) were found to have an
excessive salt intake™.

A country's health status is a vital foundation for its
development, and a healthier, more productive population
stands to benefit from improvements in overall health and
well-being. According to Social Cognitive Theory, there is
a dynamic interplay between personal, environmental, and
behavioural factors'. It has been widely used to understand
the motivations behind specific health behaviours, and
has played a key role in shaping interventions to promote
behaviour change. By understanding the synergistic effects
of these factors on cardiometabolic health, a healthier
workforce within university settings can be fostered. Despite
numerous studies investigating the relationship between
lifestyle factors and cardiometabolic diseases in recent

years16-1s

, the strength and consistency of such associations
in diverse populations, particularly within Malaysian
university settings, remain unclear. There is limited research
considering the effect of working environment factors on
cardiometabolic health. A gap exists in understanding how
lifestyle factors like diet, physical activity, personal factors,
and working characteristics affect cardiometabolic health

outcomes within this demographic. Gaining insight into these
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effects can aid in designing workplace interventions, which
would positively impact overall health and help prevent
cardiovascular risk factors. As such, this study aimed to
determine the prevalence of cardiometabolic risk factors
and their associated factors (personal, behavioural, and

environmental) among UMT staff.

Material and Methods

Study design and sample selection

This study adopted a cross-sectional study design
and was conducted among both academic and non-
academic university staff at UMT. To ensure that staff from
different functional groups were adequately represented
in the sample, quota sampling was adopted to recruit
the subjects from 17 selected departments in UMT, by
considering the requirement of having a minimum staff size
of 30 or above in each department. Ethical approval was
obtained from the UMT Human Research Ethics Committee
(UMT/JKEPM/2023/163).

Using the formula by Yamane19, the desired sample
size was 329 to achieve a 95% confidence level and a 5%
margin of error, given that the population of UMT staff is
1856. Due to time constraints in the project timeline and
limited availability of the Pusat Kesihatan Universiti (PKU)
staff for continuing health examinations, the total sample
recruited from the selected departments and final evaluable
data was n=317. This sample size remains within a 5%
margin of error based on the finite population correction
factor20.

The inclusion criteria of the participants were
Malaysian UMT staff aged 18 years and above, able to
understand, read, and write in Malay. Pregnant women at
the time of recruitment and staff with physical disabilities

or deformities were excluded from this study.

Data Collection Procedures

Dependent variables
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The dependent variables included waist-to-height
ratio, Body Mass Index (BMI), total cholesterol, fasting blood
glucose, and blood pressure. A health status examination
was administered by the medical team members from Pusat
Kesihatan Universiti, UMT. Height was measured using a
portable stadiometer (SECA, Germany), while the weight
of the respondent was measured using a weighing scale
(Tanita, Japan). BMI was calculated by dividing body weight
by the square of height (kg/m?) and categorised based on
World Health Organization (WHO) guidelines®?. The waist
circumference of the respondents was measured using
anthropometric tape, and the waist-to-height ratio was
calculated by dividing waist circumference by height. Total
cholesterol and fasting blood glucose were measured using
CardioChek® PA Analyzer with blood samples obtained via
fingerstick. Blood pressure was assessed using the Omron
Japan Model HEM-907. The participants were required to
fast for at least 6 hours before the assessments.

Overall, raised total cholesterol was defined as
known hypercholesterolaemia and raised total cholesterol
amongst those not known to have hypercholesterolaemia,
with a total cholesterol of =5.2 mmol/L. Overall, raised blood
glucose was defined as known diabetes and raised blood
glucose amongst those not known to have diabetes, with
a fasting blood glucose of >7.0 mmol/L*. Overall, raised
blood pressure was defined as known hypertension and
raised blood pressure amongst those not known to have
hypertension, with a systolic blood pressure measurement

of >140mmHg or diastolic blood pressure of >90mmHg™.

Independent variables

The data for the independent variables, including
personal factors (knowledge of the Healthy Plate Concept),
environmental factors (functional area, computer usage,
overtime hours, working hours, and occupational sitting
minutes), and behavioural factors (total Metabolic

Equivalent of Task (MET)-minutes, practice of the Healthy
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Plate Concept, consumption of fruits, vegetables, plain
water, and sugar-sweetened beverages), were collected
using self-administered questionnaires in Malay. The
questionnaires consisted of four sections, which were
Section A: Sociodemographic Profiles, Section B: Working
Characteristics and Occupational Sitting (OSPAQ-M),
Section C: Exercise (IPAQ-M), and Section D: Dietary
Practices questionnaires adapted from National Health and
Morbidity Survey 2019”. In Section D, knowledge of the
Healthy Plate Concept was assessed with the question:
“Have you ever heard or learned about the Malaysian
Healthy Plate/*Suku Suku Separuh’ concept?” and
participants responded either “yes” or “no”. A response
of “yes” was considered as having basic knowledge or
awareness of the concept, while a “no” response indicated
a lack of such awareness. The practice of the Healthy
Plate Concept was assessed by asking participants about
whether and how frequently they incorporated the concept
into daily meals. Response options included “yes, every

”

day”, “yes, sometimes”, and “not at all”. The validity of the
questionnaires was determined through face validity based
on expert review, and they were adopted from established
questionnaires used in national health surveys.

For occupational sitting, questions were derived
from the Occupational Sitting and Physical Activities
Questionnaire (OSPAQ). The OSPAQ demonstrated good
reliability as tested in the office workplace setting, indicated
by the intraclass correlation coefficients (ICCs) for minutes
spent sitting (0.66), standing (0.83), and walking (0.77)%°.
The translated scales also exhibited adequate internal
consistency (a=0.72) when pre-tested in a similar local
working population”. The test-retest reliability data for the
IPAQ-M also indicated that all the activities demonstrated
reasonably acceptable reliability, ranging from p-value=0.55
to p-value=0.71 in the Malaysian population®. The scoring
and interpretation of the OSPAQ-M were based on Chau
et al. (2012), while for the IPAQ-M, they were based on
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Craig et al. (2003)but diverse physical activity measures
in use prevent international comparisons. The International

Physical Activity Questionnaire (IPAQ).

Confounding variables

The confounding variables, including age, gender,
educational level, household income, and personal medical
history, were self-reported via the questionnaires. The
education level of the respondents was categorized into
secondary education or tertiary education. The household
income of respondents was categorized into the bottom 40%
income group (B40), the middle 40% income group (M40),
and the top 20% income group (T20)°'". Personal medical
history was categorized into two groups: no medical history

and with medical history.

Statistical analysis

Data analysis of this study was done using the IBM
Statistical Package for the Social Sciences (SPSS) software
version 23.0, applying parametric tests. A descriptive test
was used to analyse the sociodemographic profile, working
characteristics, diet practice, exercise, and cardiometabolic
health among the respondents. Continuous variables were
presented as mean and standard deviation, while categorical
variables were shown as frequency and percentage.
Multiple linear regression was conducted to determine the
significant associated factors (personal, behavioural, and
environmental) influencing the cardiometabolic health of
UMT staff. The first model of multiple linear regression was
a basic model involving all the independent variables. The
second model was adjusted for age, while the third model
was further adjusted for gender, educational level, household
income, and personal medical history. The assumptions for
multiple linear regression, including linearity, normality,
homoscedasticity, and multicollinearity, were tested.
Linearity and homoscedasticity were confirmed through an

examination of scatterplots of residuals against predicted
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values. The residuals were found to be approximately
normally distributed. Multicollinearity was assessed using
the Variance Inflation Factor (VIF), with all values below
2, indicating that there were no multicollinearity issues.
Meeting these assumptions supports the robustness of the

regression model. The significance level was p-value<0.05.

Results

Table 1 presents the sociodemographic profile of the
respondents. The majority of respondents (57.7%) were
female; 42.3% were male. The mean age of the respondent
was 40 years old. Most of the respondents (97.5%) were
Malay, 1.9% were Chinese, and one respondent was
from another ethnic group. Most of them (76.7%) were
married. For education, the majority of the respondents
held a Bachelor's degree (27.8%), followed by 25.9%
with a diploma, 19.6% with either SRP, PMR, or SPM
qualifications, 19.2% with a PhD, and 7.6% with a Master’s
degree. Regarding household monthly income, 46.4% of
respondents were in the M40 category, 37.5% in the B40
category, and 16.1% in the T20 category. Most respondents
(58.0%) were supporting staff, 21.5% of them were in the
group of management and professionals (non-academic),
and 20.5% of them were in the group of management and
professionals (academic).

The working characteristics of respondents are
shown in Table 2. Most (79.5%) worked in support, service,
and administrative areas, while 20.5% worked in academic
areas. Out of 317 respondents, 96.2% used computers for
work, with only 3.8% not using computers. The average
computer usage per workday was 6.64+2.44 hours. The
respondents worked 5 days a week, with an average total
working hour of 43 and 5 hours of overtime per week. During
their workday, the respondents spent an average of 276
minutes sitting, 82 minutes standing, 93 minutes walking,
and 36 minutes of heavy labour.

Table 3 presents the cardiometabolic health of

respondents. The mean waist-to-height ratio was 0.53.
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The mean BMI of the respondents was 27.08 kg/m®, which
was classified as overweight. Most of the respondents were
overweight (41.3%), and 21.1% of them were obese. One-
third (85.0%) of the respondents had normal BMI, while
2.5% were underweight. The prevalence of overall raised
total cholesterol was 70.0%, with a mean total cholesterol
level of 5.70 mmol/L. The prevalence of overall raised
blood glucose was 7.3%, with a mean fasting blood glucose
of 5.75 mmol/L. The overall prevalence of raised blood
pressure was 21.1%, with a mean systolic blood pressure of

123.17 mmHg and diastolic blood pressure of 79.79 mmHg.

Table 1 Sociodemographic profile of the respondents

Characteristics

Respondents (n=317)

n (%) Mean#S.D.

Age (years) 40.05+7.99
Gender

Female 183 (57.7)

Male 134 (42.3)
Marital status

Married 243 (76.7)

Single/Divorced/Single mother 74 (23.3)
Ethic

Malay 309 (97.5)

Chinese 6 (1.9)

Other 2 (0.6)
Educational level

Bachelor’s degree 88 (27.8)

Diploma 82 (25.9)

SRP/PMR/SPM 62 (19.6)

Ph.D. 61 (19.2)

Master’s degree 24 (7.6)
Household median income
categories”

M40 147 (46.4)

B40 119 (37.5)

T20 51 (16.1)
Group of service

Supporting staff 184 (58.0)

Management and professionals 68 (21.5)

(non-academic)

Management and professionals 65 (20.5)

(academic)

*Department of Statistics Malaysia (2017); Osman et al. (2020),
SD=standard deviation, B40=Household income<RM4360 (USD
997), M40=Household income ranged RM 4360-RM9619 (USD 997-
USD2201), T20=Household income >RM9619 (USD 2201)
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Table 2 Working characteristics of the respondents

Characteristics Respondents (n=317)

n (%) Mean#S.D.
Functional area
Support, service and 252 (79.5)
administrative
Academic 65 (20.5)
Computer usage
Yes 305 (96.2)
No 12 (3.8)
Computer usage (hour/day) 6.64+2.44
Overtime work (hour/week) 4.43+7.83
Working hour/week 42.89+12.64
Working day/week 5.29+0.91
Work activities (minutes/day)
Sitting 276.63+129.77
Standing 82.74+54.61
Walking 93.00+60.02
Heavy labour 36.80+53.92

S.D.=standard deviation

Table 3 Cardiometabolic health of the respondents

Respondents (n=317)

Characteristics

n (%) MeanS.D.
Waist circumference 85.13+12.81
Waist-to-height Ratio 0.53+0.08
BMI (kg/m?) 27.08+5.36
BMI classification (WHO)*
Underweight (<18.5) 8 (2.5)
Normal (18.5-24.9) 111 (35.0)
Overweight (25.0-29.9) 131 (41.3)
Obese (=30.0) 67 (21.1)
Total cholesterol (mmol/L)° 5.70+1.51
Known hypercholesterolemia 2 (0.6)
Overall raised total cholesterol 222 (70.0)
Fasting blood glucose (mmol/L)° 5.75+1.21
Known diabetes 13 (4.1)
Overall raised blood glucose 23 (7.3)
Blood Pressure (mmHg)®
Systolic blood pressure (mmHg) 123.17+17.46
Diastolic blood pressure 79.79+11.83
(mmHg)
Known Hypertension 21 (6.6)
Overall raised blood pressure 67 (21.1)

°=World Health Organization (1998), *=Ministry of Health Malaysia
(2017), “Ministry of Health Malaysia (2020), “=Ministry of Health
Malaysia (2018), S.D.=standard deviation
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Table 4 shows the result of multiple linear regression,
which determined the significant associated factors of
cardiometabolic health of respondents. A serving of fruits
consumed by respondents was significantly associated with
fasting blood glucose levels. However, this association was
no longer significant after adjusting for age in Model 2 and
persisted after further adjustments for gender, educational
level, household income, and personal medical history
in Model 3. Significant association was found between
functional area and systolic blood pressure (p-value=0.010,
B= -6.440, 95% confidence interval (Cl)=-11.348,
-1.532), diastolic pressure (p-value=0.044, B=-3.556,
95% Cl=-7.011, -0.100), as well as fasting blood glucose
(p-value=0.048, B=0.361, 95% CI=0.004, 0.718), after
the adjustment for age in Model 2, but these association
attenuated and became no longer statistically significant
after adjustment for other confounders in Model 3.

A significant association was found between
knowledge of the healthy plate concept and waist-to-height
ratio after adjusting for age (p-value=0.026, f=0.028, 95%
Cl=0.003, 0.053). This association remained significant even
after further adjustment for other confounding variables
(p-value=0.035, B=0.027, 95% CI=0.002, 0.053), yet the
size of the effects was small. After adjustment for all the
confounding variables in Model 3, the association between
computer usage and diastolic blood pressure was significant.
One-unit higher computer usage was associated with
0.622 higher diastolic blood pressure. Results indicated that
knowledge of the healthy plate concept was significantly
associated with the waist-to-height ratio, while computer
usage was significantly associated with diastolic blood

pressure.

Discussion
According to the results, the overall prevalence of
overweight and obesity among the respondents was 63.9%,

with 41.1% classified as overweight and 22.8% as obese,
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Lifestyle Factors and Selected Parameters for Cardiometabolic Health among University Staff

based on the WHO classification of BMI. These findings are
alarming as there is an increased trend of overweight and
obesity issues in Malaysia®™. The prevalence found in this
study is slightly higher than the 2019 NHMS report, which
indicated that 30.4% of Malaysian adults were overweight
and 19.7% were obese®. The higher rates in this study
may be attributed to the higher mean age of respondents
compared to NHMS data, as aging reduces resting
metabolic rate, leading to fewer calories burned at rest. This
decline, often linked to muscle loss and increased visceral
fat, is associated with insulin resistance and metabolic
syndrome, both contributing to obesity™.

Obesity is closely associated with overall
cardiometabolic health. When there is weight gain and
increased body fat, excess fat in the body can disrupt
normal cholesterol metabolism, affecting cholesterol
absorption, synthesis, and lipoprotein processing, leading
to the accumulation of cholesterol in the liver*. The high
prevalence of obesity in this sample may be associated with
the elevated prevalence of raised total cholesterol among
UMT staff, nearly double that reported in the 2019 NHMS
data. This result aligns with a study in Poland (n=850)
where 65.9% of university employees had elevated total
cholesterol35.

In addition, prolonged sedentary time is linked to
metabolic dysregulation, including increased low-density
lipoprotein cholesterol (LDL-c) and glucose level, which are
risk factors for cardiovascular disease. Sedentary behaviour
among UMT staff may also be a contributing factor to the
high rates of obesity and raised total cholesterol among
them. Results showed that UMT staff spent nearly 7 hours
on computers and 5 hours sitting while working, reflecting
sedentary practices. This aligns with an Australian study
where university office workers sit an average of 7.5 hours
daily on their working days®. Sedentary behaviour among
university staff members could be explained by the nature
of their work, such as meetings, phone calls, and computer

work.
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Cardiometabolic health is influenced by personal,
environmental, and behavioural factors. Computer usage,
an environmental factor, is a significant associated factor
of diastolic blood pressure with a positive B-coefficient.
However, computer usage was significantly associated with
diastolic blood pressure only in the fully adjusted Model 3.
This means that the relationship was not obvious until other
factors like gender, education level, income, and personal
medical history were taken into account. These factors may
have influenced both computer usage and blood pressure,
making it harder to see the link in the earlier models. For
example, individuals with higher education or income might
spend more time on the computer for work, but they may
also have better access to healthcare or healthier lifestyles
that help control blood pressure. Without adjusting for these
factors, the true relationship between computer use and
blood pressure may be hidden. After adjusting for them,
the connection between longer computer use and higher
diastolic blood pressure became clearer. This shows how
important it is to consider personal and health background
when studying how sedentary behaviours like screen time
affect heart health.

Increased computer use may elevate blood pressure
due to prolonged sitting, which promotes a sedentary
lifestyle and reduces cardiovascular efficiency. Prolonged
sitting can impair blood circulation due to reduced muscle
activity, leading to reduced peripheral blood flow and
lower shear stress on endothelial cells”. This can result
in endothelial dysfunction, potentially contributing to long-
term cardiovascular problems. The findings of this study
are partially consistent with previous studies. A 26-year
cohort study in China found that computer usage, fast
food, soft drinks, sugared beverages, and salty snacks
were linked to hypertension®. However, our study found
no significant association between dietary habits and blood
pressure. Additionally, Trudel et al. (2020) found that, after
accounting for sociodemographic factors, lifestyle-related

risks, diabetes, family history of cardiovascular disease,
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job stress, and long working hours were associated
with a higher prevalence of both masked and sustained
hypertension. This highlights the impact of environmental
factors on blood pressure.

In contrast, this study found that knowledge of the
Healthy Plate Concept was significantly associated with
the waist-to-height ratio, yet the effect size was small.
This may suggest that knowledge alone does not always
result in behavioural change. Although individuals may
understand the healthy plate concept, they might not
consistently apply it in their daily routines, potentially due
to certain cultural factors in Malaysia. Since most UMT
staff are Malay, the cultural practice of communal eating
may pose a challenge. Meals are often shared with family
and friends, influencing food choices, as individuals may
prefer dishes commonly enjoyed within their social groups.
Moreover, traditional Malay cuisine, often rich in calories,
fats, refined carbohydrates, and sugars‘w, may contribute
to unfavourable cardiometabolic outcomes. These findings
highlight the complex relationship between nutritional
knowledge, cultural practices, and dietary behaviours,
emphasizing that knowledge alone is insufficient without
practical implementation and cultural awareness for
meaningful health improvements. Future studies should
consider incorporating more robust and objective measures
of dietary practice to better capture the translation of
knowledge into action.

Overall, our findings revealed that personal
factors, such as knowledge, and environmental factors,
such as computer usage, were significantly associated
with certain cardiometabolic health outcomes. Previous
research also highlights the role of behavioural factors in
shaping cardiometabolic health, illustrating the interaction
between personal, environmental, and behavioural
influences, consistent with the Social Cognitive Theory.
This underscores the need for a comprehensive approach
that combines education on healthy behaviours, improved

environmental conditions, and addresses broader
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social determinants to effectively manage and enhance
cardiometabolic health outcomes.

This study enhances our understanding of the
current lifestyle behaviours of university staff and the
associated factors of their cardiometabolic health through
surveys and health assessments. However, there are
several limitations: First, the use of quota sampling may
introduce sampling bias since it does not rely on random
selection, potentially oversimplifying population diversity.
To address this, we carefully defined quotas by selecting
departments with at least 30 staff members, and considered
various characteristics like age, gender, and functional area
to ensure a diverse sample. Additionally, self-administered
questionnaires could lead to recall bias, as participants
might not accurately recall their practices related to
OSPAQ, physical activity, and dietary habits. Despite this,
the questionnaires used in the study have demonstrated
strong reliability and validity. This study utilized the finger-
prick method for blood sample collection instead of venous
blood draw due to budget constraints. As a result, only
limited biochemical parameters could be assessed. While
total cholesterol was measured, a complete lipid profile
was not available, and glycated haemoglobin (HbA1c) was
also not included. These limitations may have contributed
to an underestimation of the true prevalence of impaired
cardiometabolic health among participants. Additionally, due
to logistical and resource limitations, resting heart rate, a
well-established proxy for cardiorespiratory fitness, was
not measured. As a result, we were unable to examine
potential associations between cardiorespiratory fitness and

the dependent variables in this study.

Conclusion

The study found that environmental factors (e.g.,
computer usage) were associated with blood pressure,
while personal factors (e.g., knowledge of the Healthy
Plate Concept) were linked to the waist-to-height ratio.

These findings highlight the influence of both occupational
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environments and individual health knowledge on
cardiometabolic outcomes. Significant health issues
among UMT staff, including high rates of overweight,
obesity, raised cholesterol, and sedentary behavior, mirror
the challenges faced by employees in other sedentary
occupations. These combined factors elevate the risk
of cardiometabolic diseases, emphasizing the need for
comprehensive workplace health initiatives in multiethnic
groups. Addressing these challenges requires promoting
healthier diets, encouraging regular physical activity,
and creating work environments that minimize prolonged
sitting. Targeted interventions addressing both behaviour
and environmental factors can help reduce the burden of
cardiometabolic diseases and enhance employee well-
being. Future research should also explore the effects
of work characteristics on lifestyle behaviours and their

combined impact on cardiometabolic health.
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