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ABSTRACT 

Background: Globally, cardiovascular diseases (CVD) are rising and Brunei Darussalam 

is no exception to the trend. However, information regarding CVD risk factors and cardiovascular 

risk assessment are limited particularly among the working adults. Therefore, this study aimed to 

estimate the prevalence of CVD risk factors with stratification of 10-year total cardiovascular risk 

among the working adults in Brunei Darussalam. Methods: This retrospective, cross-sectional 

analysis included data from a randomly selected sample of 1375 subjects aged 40-60 years from 

the Occupational Health Division, Ministry of Health Brunei Darussalam between 2010-2014. 

Prevalence of modifiable cardiovascular risk factors was determined and the ten-year cardiovas-

cular risk of the subjects was calculated using the WHO/ISH risk prediction charts. Results: The 

prevalence of hypertension, hypercholesterolemia, obesity, smoking and diabetes was 49%, 

36%, 26%, 21% and 18% respectively. Multiple logistic regression analysis showed three models 

were statistically significant: age with smoking and hypercholesterolemia (p=0.002 and 

p=0.038); gender with smoking, hypercholesterolemia and obesity (p=0.046, p<0.001 and 

p=0.013); and Malay ethnicity with smoking, hypercholesterolemia and obesity (p<0.001, 

p=0.005 and p<0.001). After adjusting for age and gender, males were 3.37 times more likely to 

smoke and 1.62 times more likely to have hypercholesterolemia, while females were 2.85 times 

more likely to be obese. The WHO/ISH risk prediction charts identified two percent of the study 

population as having moderate and high risks of developing CVD events in ten years. 

Conclusion:. This study indicated high prevalence of modifiable CVD risk factors particularly 

hypercholesterolemia and obesity among this working population which suggests routine screen-

ing with implementation of healthy lifestyle modification programmes are warranted. 

 

Keywords: Cardiovascular disease risk factors, Hypertension, Smoking, Obesity, Hyper-

cholesterolemia, Diabetes, Cardiovascular risk assessment  

INTRODUCTION 

Cardiovascular disease (CVD) is the global 

leading cause of mortality and it is projected 

to increase from 17.5 million to 24 million 

deaths by 2030.1 Over 80% of CVD mortality 

occurred in developing countries, where 

premature deaths from heart attack and 

stroke were higher among those under the 

age of 60 years compared to the developed 
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countries (58% vs 20%). 2 The burden of CVD 

is largely caused by increasing prevalence of 

cardiovascular risk factors including tobacco 

use, hypertension, hypercholesterolemia, and 

diabetes.3 The risk of CVD such as heart dis-

ease and stroke can be reduced through two 

approaches: the single risk factor approach in 

managing single risk factors i.e. hyperten-

sion, hypercholesterolemia, or the total cardi-

ovascular risk approach.3 The latter approach 

is more cost effective in low-resource settings 

as it estimates the individual’s probability of 

having fatal or non-fatal cardiovascular 

events (heart attack and stroke) in a given 

period, by taking into account the presence of 

several predicting risk factors rather than sin-

gle risk factors. 3-5 

 

There are several tools developed to 

assess the individuals’ total cardiovascular 

risk but they were mainly derived from the 

Framingham study based on western popula-

tion, which might not be applicable to others.5 

The World Health Organization (WHO) and 

International Society of Hypertension (ISH) 

have jointly developed the WHO/ISH risk pre-

diction charts using data collected from the 

different regions of WHO sub-regions and 

thus, they are more appropriate in settings 

where refined risk prediction charts do not 

exist. 5,6 The WHO/ISH risk charts were ini-

tially intended for clinicians to estimate the 

individuals’ 10-year total cardiovascular risk 

in low-resource settings but they are also 

useful for estimating and monitoring the dis-

tribution of cardiovascular risk from cross-

sectional study samples. 3,7 

 

Similarly, Brunei Darussalam is also 

burdened with high CVD related mortality. 

Heart disease, cerebrovascular disease and 

hypertensive diseases are the top causes of 

deaths in 2015 and they accounted for 32.1% 

of total deaths in the country.8 The rise in the 

prevalence of non-communicable disease risk 

factors among the adult population in Brunei 

Darussalam is alarming. 9 Among the work-

force in Brunei Darussalam, the civil servants 

were reported to suffer from high blood pres-

sure (38%), obesity (28%), high fasting blood 

cholesterol level (25%) and high fasting blood 

glucose (11%). 10 This has significant public 

health implications as the burden of CVD may 

affect the economically productive workforce 

in the future. Despite these concerns, infor-

mation regarding CVD risk factors among the 

working adults in Brunei Darussalam is very 

limited and their 10-year total cardiovascular 

risk has not been previously studied. There-

fore, this study aimed to estimate the preva-

lence of modifiable CVD risk factors with 

stratification of 10-year cardiovascular risk 

among the working adults in Brunei Darus-

salam. 

 

 

METHODS 

Study population and setting  

The study design was cross sectional using 

data collected retrospectively at the Occupa-

tional Health Division (OHD), Ministry of 

Health Brunei Darussalam. The subjects were 

employees from both government and private 

organizations who had attended medical fit-

ness assessment at OHD from 2010 to 2014. 

Study inclusion criteria were working adults 

aged 40–60 years. Those with recorded past 

medical history of cardiovascular diseases 

were excluded from the study. 

 

Sample size and sampling technique 

As a priori, based on a study power of 80%, 

the sample size required for the study was 

1274 at 95% Confidence Interval (CI) and a 

precision of 0.025 using the sample size cal-

culator for prevalence studies by Naing et al. 

11 Including an anticipated 30% exclusion 

rate, the total sample size required for the 

study was 1819. As shown in Figure 1, 1819 

subjects were randomly selected from within 

the sample frame of 2999 working adults reg-

istered at OHD. After excluding subjects with 

history of CVD (n=21) and missing data 

(n=423), a final sample of 1375 was used for 
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analysis, which was within the study required 

sample size of 1274. Based on the final sam-

ple (n=1375), the study achieved a statistical 

power of 84% with a precision of 0.05.12   

 

Ethics consideration  

Permission to conduct the study was given by 

the Medical Superintendent of Public Health 

and Head of OHD. Ethical approval for the 

study was obtained from the Medical and 

Health Research and Ethics Committee, Minis-

try of Health Brunei Darussalam and the In-

stitute of Health Sciences Research and Ethics 

Committee (MHREC and IHSREC Ethics Ap-

proval Reference: UBD/HIS/B3/8). To main-

tain confidentiality of all subjects, no identifi-

able data such as name or national identifica-

tion numbers were collected.  

 

Data collection 

Subjects’ medical history and medical fitness 

assessment were conducted by medical doc-

tors and nurses at OHD and recorded in OHD 

patients’ database. For anthropometric as-

sessment, a stadiometer (model ‘Meter O 

Health’) was used to measure weight and 

height in kilograms (kg) and centimeters (cm) 

respectively. Body mass index (BMI) was cal-

culated according to the formula: weight in 

kg /height in meter2. Blood pressure assess-

ment was conducted manually using a sphyg-

momanometer with a stethoscope; the systol-

ic blood pressure (SBP) and diastolic blood 

pressure (DBP) were measured in mmHg. 

Blood samples such as fasting blood glucose 

(FBG) and full lipid profile (total cholesterol, 

triglyceride, HDL and LDL-cholesterol levels) 

were taken according to the Ministry of Health 

(MOH) standard operating procedure. The 

blood results were subsequently analyzed and 

reported by the MOH scientific laboratory with 

ISO accreditation. All data were later extract-

ed from OHD patients’ database and entered 

into the study electronic data entry form cre-

ated using Microsoft Access version 2016 

(Microsoft Office Access 2016, USA), which 

was tested for reliability and reproducibility by 

two investigators (SC and AO) who performed 

the data entry during pilot testing. The inter-

rater agreement was Kappa 0.68 indicating 

fair to good agreement according to Fleiss. 3 

 

Variables collected for the study were: 

socio-demographic variables (age; gender; 

ethnicity; organizations), medical history 

(smoking status; history of hypertension and 

diabetes; the use of anti-hypertensive, diabe-

tes/insulin and cholesterol lowering medica-

tions), physical measurement variables 

(height; weight; BMI; SBP and DBP) and bio-

chemistry measurement variables (FBG level 

in mmol/l; total cholesterol level in mmol/l; 

triglyceride level in mmol/l; HDL-cholesterol 

level in mmol/l and LDL-cholesterol level in 

mmol/l).  

 

WHO/ISH risk prediction chart 

The current study utilized the WHO/ISH risk 

prediction chart for Western Pacific Region A 

(WPRA) to estimate the total 10-year CVD risk 

(defined as the risk of suffering fatal or non-

fatal CVD events such as myocardial infarction 

or stroke in the next 10 years). It is the only 

prescribed algorithm for CVD risk assessment 

in Brunei Darussalam and other countries like 

Australia, Japan, New Zealand and Singa-

pore.14 According to Brunei Darussalam Multi-

sectoral action plan for the prevention and Figure 1: The sampling technique of the study. 
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Between 2010-2014, 2999 subjects 
aged 40-60 years attended the 

medical fitness assessment at Occu-
pational Health Division 

1,819 subjects were 
randomly selected 

Excluded subjects with 
history of heart disease, 
angina, heart surgery 

(n=21) and missing data 
(n=432) 

Final sample for analysis 
(n=1375) 



control of non-communicable disease 

(BruMap-NCD) 2013-2018 (Annex 3, page 

76), WHO/ISH risk chart was also advocated 

as a tool for assessing CVD risk of the individ-

uals.9 In this study, the chart for settings with 

blood cholesterol was used and it is designed 

for people above 40 years, the subjects in-

cluded were aged 40 years to 60 years (the 

official retirement age). The variables for CVD 

risk prediction were gender, age, systolic 

blood pressure (SBP), presence or absence of 

diabetes, total cholesterol level (mmol/l) and 

smoking status. The WHO/ISH risk chart cat-

egorizes individuals into different risk levels: 

<10%, 10%-<20%, 20-<30%, 30-<40% and 

>40%. 14  

 

Definitions of variables 

For assessment of the prevalence of CVD risk 

factors, smoking was defined as the use of 

any smoke form of tobacco product 

(cigarettes, cigars or pipe tobacco) in the last 

one year.14 Hypertension was defined as sys-

tolic blood pressure ≥140 mmHg or diastolic 

blood pressure ≥90 mmHg, or taking anti-

hypertensive medications.15 Hypercholesterol-

emia was defined as total cholesterol level 

≥6.2 mmol/l (240 mg/dl) or taking cholester-

ol-lowering medications.16   Diabetes was de-

fined as FBG level ≥7mmol or taking insulin 

or hypoglycemic medications.14  Subjects with 

BMI ≥30 kg/m2 were classified as obesity.17 

The 10-year total cardiovascular risks were 

stratified into low risk (WHO/ISH risk:<10%), 

moderate risk (WHO/ISH risk:10-20%) and 

high risk (WHO/ISH risk: >20%).7 

 

Statistical analysis 

Continuous data were presented as mean 

(standard deviation (SD)) and categorical da-

ta as number and percentage. Data analysis 

was performed using IBM SPSS Statistics 

21.0 software (SPSS Inc., IBM, USA). In sim-

ple logistic regression (SLR), odds ratio (OR) 

and 95% confidence interval (CI) were used 

and results were considered significant at p 

value of <0.05. Multiple logistic regression 

(MLR) analysis was subsequently applied to 

determine CVD risk factors after adjusting for 

confounders (adjusted OR and 95% CI). The 

proportions of total cardiovascular risk among 

subjects were reported as number and per-

centage after the application of WHO/ISH risk 

charts.  

 

 

RESULTS 

The mean age of the study sample was 48.0 

(5.55) years of which 76.1% were male and 

23.9% were female (Table 1). The majority of 

the subjects were employees from the gov-

ernment sector (81.8%) and of Malay ethnici-

ty (79.6%). The mean body mass index (BMI) 

was 27.6 (4.40) kg/m². The systolic and dias-

tolic blood pressure mean was 126.8 (15.15) 

and 81.9 (9.37) respectively. Mean fasting 

total cholesterol (TC) and LDL-cholesterol 

were 5.3 (1.07) mmol/L and 3.37 (0.95) 

mmol/L respectively. 

 

 In Table 2, among the modifiable CVD 

risk factors studied, the prevalence of hyper-

tension was 49% (95% CI: 46%, 52%) and 

followed by hypercholesterolemia 36% (95% 

CI: 33, 38), obesity 26% (95% CI: 24%, 

29%), smoking 21% (95% CI: 18%, 23%) 

and diabetes mellitus 18% (95% CI: 16%, 

20%). In comparison to female, males had a 

higher prevalence in smoking, hypertension 

and hypercholesterolemia (27% vs 4%; 49% 

vs 47%; 37% vs 31%) except for obesity and 

diabetes mellitus (24% vs 35%; 17% vs 

19%) which is higher in females. 

 

 The associations between socio-

demographic characteristics and smoking, 

hypercholesterolemia and obesity are shown 

in Table 3. The results of SLR showed signifi-

cant associations in smoking and hypercholes-

terolemia according to age (p<0.001 and 

p<0.001 respectively), gender (p<0.001 and 

p=0.045 respectively) and ethnicity (p<0.001 

and p=0.017 respectively). In obesity, the 

associations were only significant according to 
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gender and ethnicity (p<0.001 and p=0.002). 

MLR analysis showed three models were sta-

tistically significant: age with smoking and 

hypercholesterolemia (p=0.002 and p=0.038 

respectively); gender with smoking, hyper-

cholesterolemia and obesity (p=0.046, 

p<0.001 and p=0.013 respectively); and Ma-

lay ethnicity with smoking, hypercholesterole-

mia and obesity (p<0.001, p=0.005 and 

p<0.001 respectively). After adjusting for age 

and gender, males were 3.37 times more like-

ly to smoke (adjusted OR 3.37, 95% CI 1.31, 

8.70) and 1.62 times more likely to have hy-

percholesterolemia (adjusted OR 1.62, 95% 

CI 1.13, 2.31) where as females were 2.85 

times more likely to be obese compared to 

males (adjusted OR 2.85, 95% CI 1.81, 4.49).  

 

 Applying the WHO/ISH risk charts, 

98% of the subjects were stratified into low-

risk group (<10%), 1.5% were in moderate-

risk group (10%-<20%) and 0.5% in high-

risk group (>20%) respectively. 

 

 

DISCUSSION  

The findings showed that modifiable CVD risk 

factors were prevalent among the study popu-

lation, more specifically smoking, hypercho-

lesterolemia and obesity after adjusting for 

confounders. 

 

 It is well recognized that tobacco 

smoking increases the risk of CVD mortality 

and other chronic diseases such as chronic 

obstructive pulmonary disease and cancer.18   

In our study, the overall prevalence of smok-

Table 1:  The general characteristics of the study 
sample (n=1375)  

Variables  n (%) Mean (SD) 

Social Demographics    

Age (Yrs) 48.0 (5.55) 

Gender    

Male 1046 (76.1)  

Female 329 (23.9)  

Ethnicity    

Malays 1094 (79.6)  

Indians 73 (5.3)  

Chinese 39 (2.8)  

Others 169 (12.3)  

Organisations    

Government 1125 (81.8)  

Private 250 (18.2)  

Medical History  

History of smoking 283 (21.0)  

Use of antihypertensive 
medications 

395 (28.7)  

Use of Diabetic medica-
tons 

178 (12.9)  

Use of Cholesterol medi-
cations 

315 (22.9)  

Physical Measurements  

Height (cm)  161.5 (7.74) 

Weight (Kg)  72.3 (12.71) 

BMI (Kg/m2)  27.6 (4.37) 

SBP (mmHg)  126.8 (15.15) 

DBP (mmHg)  81.9 (9.37) 

Biochemistry Measurements  

FBG (mmol/L) 5.7 (2.19) 

TC (mmol/L) 5.3 (1.07) 

TG (mmol/L) 1.54 (1.02) 

HDL-C (mmol/L) 1.32 (3.94) 

LDL-C (mmol/L) 3.37 (0.95) 

SD=Standard deviation, Yrs=Years, BMI=body mass index, 
SBP=Systolic blood pressure, DBP=Diastolic blood pres-
sure, FBG=fasting blood glucose, TC=total cholesterol, 
TG=triglyceride, HDL-C=HDL-cholesterol, LDL-C=LDL-
cholesterol.  

Table 2:  Prevalence of cardiovascular risk factors of the study sample.  

Variables  
Male (n=1046) Female (n=3290 All (n=1375) 

n (%) 95% CI n (%) 95% CI n (%) 95% CI 

Smoking 279 (27)  24, 29  4 (1.0)  0.0, 2.0  283 (21)  18, 23 

Obesity 249 (24)  21, 26  114 (35)  29, 40  363 (26)  24, 29  

Hypertension 517 (49)  46, 52  155 (47)  42, 53  672 (49)  46, 52  

Diabetes Mellitus 181 (17)  15, 20  62 (19)  15, 23  243 (18)  16, 20  

Hypercholesteraemia 388 (37)  34, 40  102 (31)  26, 36  490 (36)  33, 38  

Smoking was defined as the use of any smoke form of tobacco product (cigarettes, cigars or pipe tobacco) in the last one 
year; Obesity was defined as BMI ≥30kg/m2; Hypertension was defined as use of antihypertensive medications or SBP 
≥140mmHg or DBP ≥90mmHg; Diabetes mellitus was defined as use of diabetic medications or fasting blood glucose 
≥7mmols/l; Hypercholesterolemia was defined as use of lipid lowering medications or Total Cholesterol ≥6.2mmol/l.  
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Table 3: The association between socio-demographic characteristics, smoking, hypercholesterolemia & obesity 
in Crude OR & Adjusted OR. 

SMOKING  SLR MLR 

Variables  
Crude OR 
(95% CI)  p Value SE 

Adj OR  
(95% CI)  

p Value SE 

Age (yrs) 
40-50 

2.44 
(1.78, 3.35)   <0.001   0.161 

0.19 
(0.04, 0.97) 0.046  0.847 

51-60 1.00 1.00 

Gender 

Male 
16.25 

(7.59, 34.79) 
<0.001 0.388 

3.37 
(1.31, 8.70) 

0.012 0.484 

Female 1.00 
 

1.00 

Ethnicity 
Malays 

4.32 
(2.66, 7.02) <0.001 0.248 

3.72 
(2.26, 6.13) <0.001 0.254 

Others 1.00 1.00 

HYPERCHOLESTEROLEMIA  SLR MLR 

Variables  
Crude OR 
(95% CI)  p Value SE 

Adj OR  
(95% CI)  

p Value SE 

Age (yrs) 

40-50 1.00 

<0.001 0.117 

1.00 

<0.001 0.245 
51-60 

1.68 
(1.34, 2.11) 

2.76 
(1.70, 4.50) 

Gender 
Male 

1.31 
(1.01, 1.71) 0.045 0.135 

1.62 
(1.13, 2.31) 0.008 0.18 

Female 1.00 1.00 

        

Ethnicity 
Malays 

1.41 
(1.06, 1.88) 0.017  0.145  

1.52 
(1.13, 2.03) 0.005  0.149  

Others 1.00 1.00 

OBESITY  SLR MLR 

Variables  
Crude OR 
(95% CI)  p Value SE 

Adj OR  
(95% CI)  

p Value SE 

Age (yrs) 
40-50 

1.04 
(0.81, 1.34) 0.778 0.129 

1.21 
(0.89, 1.65) 0.216 0.157 

51-60 1.00 1.00 

Gender 

Male 1.00 

<0.001 0.137 

1.00 

<0.001 0.232 
Female 

1.70 
(1.30, 2.22) 

2.85 
(1.81, 4.49) 

Ethnicity 
Malays 

1.66 
(1.20, 2.26) 0.002  0.166  

1.82 
(1.30, 2.54) <0.001  0.170  

Others 1.00 1.00 

SLR=Simple logistic regression, MLR=Multiple logistic regression, Crude OR=Crude odds ratio, Adj OR=Adjusted odds ratio, 
SE=Standard errors, Yrs=Years  

Table 4: The proportion of total cardiovascular risk 
among the subject sample (n=1375)  

Risk Levels  n % 

Low risk (<10%)  1348  98 

Moderate risk (10-<20%)  20 1.5 

High risk (>20%)*  7 0.5 

Total  1375 100 

*High risk includes WHO/ISH risks: 20% to <30%, 30% 
to <40% and ≥40%.   

the Bruneian adults (aged >19 years) was 

17%. 9 However, in a similar study by Ot-

gontuya et al., the prevalence of smoking in 

Malaysia was 23.6% and 31.7% in both Cam-

bodia and Mongolia, which was higher com-

pared to our study.7 In addition, our study has 

shown smoking to be higher among males 

compared to females (27% vs 1%) and this 

was also reflected in the general adult popula-

tion (32.8% in male smokers vs 3.7% in fe-

male smokers) in Brunei Darussalam. 9  This 

finding was further supported by another 

study which suggested males were significant-

ing was 21%. According to the 2nd National 

Health and Nutrition Status Survey (NHANSS) 

2009-2011, the prevalence of smoking among 
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ly more likely to smoke than females in Asian 

culture.19 The lower prevalence of smoking in 

this study may be due to the implementation 

of Tobacco Order 2005 and Tobacco regula-

tions in Brunei Darussalam, which prohibits 

smoking in all workplaces and public areas. 

 

 In this study, hypercholesterolemia 

has shown to affect more than one third of 

the subjects (36%) and it was reported as 

11.6% among the adult population in Brunei 

Darussalam.9   This finding was higher in com-

parison to a similar study conducted in Cam-

bodia, Malaysia and Mongolia where it was 

14.1%, 3.3% and 23.6% respectively.7 In our 

study, hypercholesterolemia was significantly 

higher in males compared to females which 

was supported by other studies.20, 21 Hyper-

cholesterolemia is a major risk factor of CVD 

and it is related to other lifestyle factors such 

as smoking, physical inactivity, unhealthy diet 

and obesity.6 This stresses the importance of 

lipids screening for all workers in the detec-

tion and the management of hypercholesterol-

emia. In addition to pharmacological treat-

ment, lifestyle intervention programs such as 

smoking cessation, healthy diet and physical 

activity have also shown to be effective in re-

ducing total cholesterol level.6 

 

In the current study, the overall 

prevalence of obesity was 26%. According to 

the 2nd NHANSS 2009-2011, obesity was 

27% among the adult population in Brunei 

Darussalam. 9 However, in Malaysia, obesity 

was 11.2% among the population aged be-

tween 30-65 years, which was lower com-

pared to our study.22 Our study also reported 

higher prevalence of obesity in female com-

pared to male, which is in line with the report 

in the 2nd NHANSS 2009-2011.9  A study by 

Linhart et al., also reported that women had a 

higher BMI compared to men. 23 Additionally, 

in our study, obesity was significantly higher 

in females aged 51-60 years and this could be 

explained by weight gain following meno-

pause, lower metabolic rate and the decrease 

in the level of physical activity with age.24 

Weight gain has been associated with chronic 

diseases such as diabetes, cardiovascular dis-

ease and cancers, which imposes an enor-

mous health, social and economic burden. 25 

Therefore, these findings suggest there is 

scope for targeted interventions to prevent 

obesity in this demographic. 

 

Finally, utilizing WHO/ISH risk pre-

diction charts, 0.5% of the subjects in our 

study were at high risk of developing cardio-

vascular events in ten years. This proportion 

of high-risk group is lower in our study com-

pared to that of the study conducted in Cam-

bodia (1.3%), Malaysia (2.3%) and Mongolian 

(6%). 7 Another study had similar heteroge-

neous results in different countries (China 

1.1%, Iran 1.7%, Sri Lanka 2.2%, Cuba 

2.8%, Nigeria 5.0%, Georgia 9.6%, Pakistan 

10.0%) 3. The lower proportion of 10-year 

total cardiovascular risk in our study may be 

partly due to the treatment effect. 26 As ex-

plained by Liew et al., treatment effect oc-

curred because cardiovascular risk scores did 

not account for the individuals whose risk was 

lowered as a result of treatment for hyperten-

sion, and in our study, 28% the subjects were 

on treatment with anti-hypertensive medica-

tions.26 The WHO/ISH risk prediction charts 

have also published with guidance that recog-

nized cardiovascualr risk might be lower in 

subjects already on hypertensive therapy.14 

 

Study Limitation  

To our knowledge, this is the first study that 

attempted to stratify the 10-year total cardio-

vascular risk among the adults working in 

Brunei Darussalam and the prevalence of 

some of the modifiable CVD risk factors. Nev-

ertheless, there are some limitations. This 

study was conducted at OHD where only em-

ployees who required medical fitness assess-

ment were registered and therefore, it may 

not be representative of the whole working 

population in Brunei Darussalam. Another lim-

itation is the WHO/ISH risk chart for WPRA 
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has not been validated in Brunei Darussalam 

due to the absence of prospective cohort 

studies. This risk prediction chart might have 

underestimated the total cardiovascular risk 

due to anti-hypertensive therapy, which is 

noted in the WHO/ISH risk charts guidelines. 

However, the WHO/ISH risk prediction charts 

have been identified as a key tool in the suc-

cessful implementation of action plan for the 

prevention of non-communicable diseases in 

developing countries where CVD prediction 

models were non-existent. 2  

 

 

CONCLUSION 

Although the majority of the subjects in our 

study were stratified as low risk of developing 

cardiovascular events in ten years, low risk 

does not equate to 'no risk'. The high preva-

lence of modifiable CVD risk factors such as 

hypercholesterolemia and obesity in our study 

suggests increased future burden of CVD. The 

findings of this study may be useful for public 

health practitioners, policy makers or re-

searchers for the planning of health promo-

tion programme with health screening at 

workplaces and also as baseline data to 

measure temporal changes.  

 

 

Acknowledgements 

We would like to thank all the staff from the OHD, 

Ministry of Health Brunei Darussalam for their as-

sistance in the study. We are also grateful for the 

assistance of Asmah Omar from the Master in Pub-

lic Health programme for her involvement in the 

pilot study. 

 

Declaration of Conflicting Interests 

The authors declared no conflict of interest with 

respect to the authorship and/or publication of this 

article. 

 

Funding 

The authors did not receive any funding or financial 

support of any form for the research.  

 

REFERENCES 

1: Fuster V, Kelly BB. Promoting Cardiovascular 

Health in the Developing World: A Critical Chal-

lenge to Achieve Global Health.; 2011. 

[Accessed 2017 Sept 8]. Available from: 

https://www.ghdonline.org/uploads/

Promot-

ing_Cardiovascular_Health_in_the_Developing_

World_A_Critical_Challenge_to_Achieve_Global_

Health.pdf   

2: World Health Organization. Global Status Report 

on Non-communicable Diseases 2014.“Attaining 

the Nine Global Non-communicable Diseases 

Targets; a Shared Responsibility”; 2014. 

[Accessed 2017 Sept 8]. Available from: http://

apps.who.int/iris/

bit-

stream/10665/148114/1/9789241564854_eng.

pdf     

3: Mendis S, Lindholm LH, Anderson SG, et al. 

Total cardiovascular risk approach to improve 

efficiency of cardiovascular prevention in re-

source constrain settings. J Clin Epidemiol. 

2011;64:1451-1462. doi:10.1016/

j.jclinepi.2011.02.001. 

4: Ndindjock R, Gedeon J, Mendis S, Paccaud F, 

Bovet P. Potential impact of single-risk-factor 

versus total risk management for the prevention 

of cardiovascular events in Seychelles. Bull 

World Health Organ. 2011;89:286-295. 

doi:10.2471/BLT.10.082370. 

5: Ofori SN, Odia OJ. Risk assessment in the pre-

vention of cardiovascular disease in low-

resource settings. Indian Heart J. 2016;68:391-

398. doi:10.1016/j.ihj.2015.07.004. 

6: Mendis S, Puska P, Norrving B. Global Atlas on 

Cardiovascular Disease Prevention and Control.; 

2011. [Accessed 2017 Sept 8]. Available from: 

https://www.google.com/search?

cli-

ent=safari&rls=en&q=global+atlas+on+cardiov

ascular+disease+prevention+and+control.+gen

eva+world+health+organization+2011&ie=UTF-

8&oe=UTF-8  

7: Otgontuya D, Oum S, Buckley BS, Bonita R. 

Assessment of total cardiovascular risk using 

WHO/ISH risk prediction charts in three low and 

middle income countries in Asia. BMC Public 

Health. 2013;13(539):1-12. doi:10.1186/1471-

2458-13-539. 

8: Ministry of Health Brunei Darussalam. Health 

Information Booklet 2015.; 2015. [Accessed 

CHIEW et al. Brunei Int Med J. 2017; 13 (5): 155 

https://www.ghdonline.org/uploads/Promoting_Cardiovascular_Health_in_the_Developing_World_A_Critical_Challenge_to_Achieve_Global_Health.pdf
https://www.ghdonline.org/uploads/Promoting_Cardiovascular_Health_in_the_Developing_World_A_Critical_Challenge_to_Achieve_Global_Health.pdf
https://www.ghdonline.org/uploads/Promoting_Cardiovascular_Health_in_the_Developing_World_A_Critical_Challenge_to_Achieve_Global_Health.pdf
https://www.ghdonline.org/uploads/Promoting_Cardiovascular_Health_in_the_Developing_World_A_Critical_Challenge_to_Achieve_Global_Health.pdf
https://www.ghdonline.org/uploads/Promoting_Cardiovascular_Health_in_the_Developing_World_A_Critical_Challenge_to_Achieve_Global_Health.pdf
http://apps.who.int/iris/bitstream/10665/148114/1/9789241564854_eng.pdf
http://apps.who.int/iris/bitstream/10665/148114/1/9789241564854_eng.pdf
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=global+atlas+on+cardiovascular+disease+prevention+and+control.+geneva+world+health+organization+2011&ie=UTF-8&oe=UTF-8


17: World Health Organization. Obesity: Preventing 

And Managing The Global Epidemic. Report of a 

WHO Consultation. Vol 894. 2000. [Accessed 

2017 Sept 8]. Available from: http://

apps.who.int/iris/handle/10665/42330  

18: Bunn W, Stave GM, Downs KE, Alvir JM and 

Dirani. Effect of Smoking on Productivity Loss. 

Am Coll Occup Environ Med. 2006;48(10):1099

-1108. 

19: Tsai Y-W, Tsai T-I, Yang C-L, Kuo KN. Gender 

Differences in Smoking Behaviors in an Asian 

Population. J Women's Heal. 2008;17(6):971-

978. doi:10.1089/jwh.2007.0621. 

20: Alsheikh-Ali AA, Omar MI, Raal FJ, et al. Cardi-

ovascular risk factor burden in Africa and the 

Middle East: The Africa Middle East Cardiovas-

cular Epidemiological (ACE) study. PLoS One. 

2014;9(8):e102830-e102830. doi:10.1371/

journal.pone.0102830. 

21: Aslesh OP, Jayasree AK, Karunakaran U, et al. 

Prevalence of hypercholesterolaemia among 

adults aged over 30 years in a rural area of 

north Kerala , India : a cross - sectional study. 

WHO South-East Asia J Public Heal. 2016;5

(1):70-75. 

22: Ghee LK. A review of adult obesity research in 

Malaysia. Med J Malaysia. 2016:1-19. 

doi:10.4103/0022. 

23: Linhart C, Ngo A, Morrell S, Nathan S, Sharpe 

A, Taylor R. Differentials in Cardiovascular Risk 

Factors and Diabetes by Socioeconomic Status 

and Sex in Kalutara, Sri Lanka. Asia Pacific J 

Public Heal. 2017;1(10):1-10. 

doi:10.1177/1010539517709028. 

24: Freeman EW, Sammel MD, Lin H, Gracia CR. 

Obesity and Reproductive Hormone Levels in 

the Transition to Menopause. Menopause. 

2010;17(4):718-726. doi:10.1097/

gme.0b013e3181cec85d. 

25: Gill T. Epidemiology and health impact of obesi-

ty: An Asia Pacific perspective. Asia Pac J Clin 

Nutr. 2006:3-14. 

26: Liew SM, Doust J, Glasziou P. Cardiovascular 

risk scores do not account for the effect of 

treatment: a review. Heart. 2011;97:689-697. 

doi:10.1136/hrt.2010.220442 

2017 Sept 8]. Available from: 

http://www.moh.gov.bn/Downloadables/

HIB2015%20-%2028092016.pdf  

9: Ministry of Health Brunei Darussalam. Brunei 

Darussalam National Multisectoral Action Plan 

for the Prevention and Control of Noncommuni-

cable Diseases 2013-2018. 2013. [Accessed 

2017 Sept 8]. Available from: http://

www.moh.gov.bn/SiteCollectionDocuments/

Downloads/downloads/BRUMAPBOOK.pdf  

10: Ismail K, Koh D. Role of occupational health in 

managing non-communicable diseases in Bru-

nei Darussalam. Glob Health Action. 2014;7

(25594):1-3. doi:10.3402/gha.v7.25594. 

11: Naing L, Winn T, Rusli BN. Practical Issues in 

Calculating the Sample Size for Prevalence 

Studies. Arch Orofac Sci. 2006;1:9-14. 

12: Dupont WD, Plummer WD. Power and Sample 

Size Calculations for Studies Involving Linear 

Regression. Control Clin Trials. 1998;19:589-

601. 

13: Fleiss JL, Cohen J. The Equivalence of 

Weighted Kappa and the Intraclass Correlation 

Coefficient as Measures of Reliability. Educ 

Psychol Meas. 1973. 

doi:10.1177/001316447303300309. 

14: World Health Organization/International Socie-

ty of Hypertension. Prevention of Cardiovascu-

lar Disease Pocket Guidelines for Assessment 

and Management of Cardiovascular Risk.; 

2007. [Accessed 2017 Sept 8]. Available from: 

http://www.who.int/cardiovascular_diseases/

guidelines/PocketGL.ENGLISH.AFR-D-

E.rev1.pdf  

15: James PA, Oparil S, Carter BL, et al. 2014 Evi-

dence-Based Guideline for the Management of 

High Blood Pressure in Adults. JAMA. 2014;311

(5):507-520. doi:10.1001/jama.2013.284427.  

16: Rezaianzadeh A, Namayandeh S-M and Sadr S-

M. National Cholesterol Education Program 

Adult Treatment Panel III Versus International 

Diabetic Federation Definition of Metabolic 

Syndrome, Which One is Associated with Dia-

betes Mellitus and Coronary Artery Disease? 

Int J Prev Med. 2012;3(8):552-558. 

       

CHIEW et al. Brunei Int Med J. 2017; 13 (5): 156 

http://apps.who.int/iris/handle/10665/42330
http://apps.who.int/iris/handle/10665/42330
http://www.moh.gov.bn/Downloadables/HIB2015%20-%2028092016.pdf
http://www.moh.gov.bn/Downloadables/HIB2015%20-%2028092016.pdf
http://www.moh.gov.bn/SiteCollectionDocuments/Downloads/downloads/BRUMAPBOOK.pdf
http://www.moh.gov.bn/SiteCollectionDocuments/Downloads/downloads/BRUMAPBOOK.pdf
http://www.moh.gov.bn/SiteCollectionDocuments/Downloads/downloads/BRUMAPBOOK.pdf
http://www.who.int/cardiovascular_diseases/guidelines/PocketGL.ENGLISH.AFR-D-E.rev1.pdf
http://www.who.int/cardiovascular_diseases/guidelines/PocketGL.ENGLISH.AFR-D-E.rev1.pdf
http://www.who.int/cardiovascular_diseases/guidelines/PocketGL.ENGLISH.AFR-D-E.rev1.pdf

