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ABSTRACT 

Objective: Cardiovascular disease (CVD) is a leading cause of morbidity and mortality worldwide. In our study, we 

determined the prevalence and clustering of CVD risk factors in adult, non-diabetic, rural Malays and Orang Aslis in 

Perak, Malaysia. 

Study Design: Community based cross sectional study 

Place and Duration of Study: This study was conducted at the Perak state, Malaysia from March 2013 to 

December 2013. 

Materials and Methods: Study included Orang Aslis and Malays in rural communities in Perak including males 

and females ≥18 years of age. Two districts selected randomly from Perak. One Orang Asli and one Malay village 

were taken from each district. Data was collected from maximum number of people during multiple visits. Sick, 

debilitated, known diabetics, unwilling to participate or unable to communicate were excluded. We collected data 

about lipid profile and anthropometric values, adapting standard protocol. 
Results: Total 274 participants, 93 males and 181 females. Overall; overweight/obese 47.8%, abdominal obesity 

22.4%, hypertension 24.8%, hypercholesterolemia 44.7%, high LDL 42.3%, low HDL 51.3%, high triglycerides 

30.0%, smokers 22.8%. Likelihood of hypertension, hypercholesterolemia and raised LDL was significantly higher 

in ≥45 years age. General and central obesity was significantly more likely in Malays. Majority had multiple risk 

factors.  

Conclusion: There was high prevalence and clustering of CVD risk factors in our study population. This may 

indicate epidemiological transition to modern life style in these rural communities. 
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INTRODUCTION 

Incidence of cardiovascular disease (CVD) is 

increasing1. Data from 188 countries shows that the 

number of deaths due to CVD increased by 41% during 
1990-20132. Aging population will become triple by 

2050, especially in Western Pacific Region, increasing 

the burden of CVD to half of the global burden in this 

area3. Each year 38 million people die due to non-

communicable diseases (NCD), three quarters in 

low/middle-income countries. CVD accounts for most 

NCD mortality.  

 

 

1. Department of Medicine / Community Medicine2, 
University Kuala Lumpur, Royal College of Medicine Perak. 
 

 

Correspondence: Dr. Waseem Ahmad, Senior Lecturer of 
Medicine, University Kuala Lumpur, Royal College of 
Medicine Perak. 

Contact No: 0060 19 6443983 
Email: waseem642003@yahoo.co.uk 
 

 

Received by: February, 2018 
Accepted by: September, 2018 
Printed by: December 2018 
 

 
 

 
 

Tobacco, sedentary lifestyle, alcohol misuse and 

unhealthy diet may increase mortality from NCD1. 
According to NHMS, in ten years prevalence of 

hypertension, diabetes mellitus (DM) and obesity 

increased from 29.9% to 42.6%, 8.3% to 14.9% and 

4.4% to 14% respectively4. Coronary heart disease risk 

factors include smoking, increased low-density 

lipoproteins (LDL), decreased high-density lipoproteins 

(HDL), hypertension, DM, sedentary life, obesity and 

unhealthy diet while the risk markers are poor 

socioeconomic status, increased prothrombotic factors, 

inflammatory markers and blood homocysteine along 

with psychological factors5. 
Epidemiological transition is observed with 

socioeconomic development and urbanization, 

changing morbidity and mortality patterns from 

predominantly nutritional deficiencies/infectious 

diseases to degenerative problems like CVD, DM and 

malignancies6. This epidemiological transition may be 

marked in rural Malaysia especially among the 

aborigines (Orang Asli/OA). We studied the prevalence 

of CVD risk factors among the rural population 

including OA.  The results may help on allocation of 

resources to improve cardiovascular outcome and to 

avoid health inequalities between urban and rural. 
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MATERIALS AND METHODS 

This cross-sectional study was conducted from March 
to December 2013. It included apparently healthy 
Malays and OA from rural Perak, both males and 
females ≥18 years of age. We selected healthy people 
without an apparent illness. Acute illnesses can affect 
the lipid profile.7 Diagnosed cases of DM were not 
included. Most of the studies on CVD risk factors (RF) 
included diabetics but we excluded those with 
diagnosed DM. We also excluded those not willing to 
participate. Using cluster sampling, two districts, Hulu 
Perak and Batang Padang, were chosen randomly from 
Perak state. Two villages, one Malay and one Orang 
Asli, were taken randomly from these two districts. 
People in the localities were informed well in advance 
about the visits and they gathered at selected place for 
data collection.  
Sample size calculation: Assumed prevalence of 
hypertension and hypercholesterolemia in Malays was 
34% and 38% respectively (confidence level 95%, 
allowable error 8) giving sample size of 135 and 141. 
For OA presumed prevalence was 30% each, and 
calculated sample size was 126.8,9 Informed consent 
was obtained before data collection.  
Following data was collected: 
(i) Anthropometry: We measured Height (centimetres) 
using portable wall mounted Stadiometer (Seca body 
meter 206) adapting standard method10. Weight 
(kilograms) was taken by “Seca 762 personal scale”, 
using standardized method10. Body mass index (BMI) 
was calculated by standard formula10. It was labelled 
high (≥25 kg/m2) according to WHO criteria.11,12 Waist 
circumference (WC) was measured at the central line 
between costal margin and iliac crest. ATP III criteria 
was used for the classification of abdominal obesity 
(men>102cm, women>88cm).13 
(ii) Blood pressure (BP): Measured by electronic device 
(OMRON automatic blood pressure monitor, model 
MX3). Hypertension was classified according to JNC 
VII report.14  
(iii) Fasting blood glucose was measured by  
“Accucheck glucometer ROCHE” after 12 hours fast 
and 2 hours Post-prandial glucose measured in those 
having impaired Fasting glucose (IFG: ≥ 6.1mmol/L).  
(iv) Total cholesterol (TC), HDL and Triglycerides 
(TG) were measured after 12 hours fast. Values for 
high/abnormal levels were as following:  
TC ≥5.2 mmol/L; LDL ≥3.4 mmol/L; HDL, Males <1 
mmoL/L; Females <1.3mmoL/L; Triglycerides 
>1.7mmol/L.13,15,16 LDL was calculated by Fried 
wald equation17  
(v) Data about age, gender, ethnicity, education, 
occupation and smoking was collected by using a 
questionnaire.  
Data was analysed by using Statistical Package, Social 
Sciences software (SPSS17), performing Independent T 
test, Chi Square, and multivariate Logistic Regression 
analysis. Missing data was not included in calculation. 

We considered P value <0.05 as statistically significant. 
Ethic committee, Royal College of Medicine Perak, 
approved the study. 

RESULTS 

Demographic profile: Total 274 participants (133 OA, 
141 Malays) majority being females (overall 66.1%, 
among OA 72.9%, among Malays 59.6%). Overall, <45 
years were 63.1% (among OA 78.2%, among Malays 
48.9%). Overall mean age was 40.7 years (OA 35.5, 
Malays 45.5). Majority were unemployed (51.1%) 
followed by those who were self-employed (28.8%). 
Maximum people were educated up to secondary 
school (n=148; 54%) followed by those educated to 
primary school (n=70; 25.5%).  
Means of cardiovascular risk factors: In <45 years 
age group, most cardiovascular RF had higher mean 
values in Malays. However, in ≥45 years, 6 out of 9 RF 
had higher values in OA. In males and females SBP, 
DBP, FBG and HDL showed significant differences. 
(Table 1). 
Overall prevalence of risk factors: High BMI 47.8%, 
abdominal obesity 22.4%, hypertension and newly 
diagnosed DM/IFG 24.8%/4.7% respectively, 
hypercholesterolemia and low HDL 44.7% and 51.3% 
respectively, high LDL and triglycerides 42.3% and 
30.0% respectively and smoking in 22.8%. (Table 2) 
Prevalence of risk factors in different socio-
demographic groups: Except general and abdominal 
obesity and low HDL, RF had higher prevalence in 
males. Hypertension, hypercholesterolemia and raised 
LDL were significantly more prevalent in older people. 
Interestingly prevalence of obesity, low HDL and 
smoking was high in youngsters. (Table 2)   
Prevalence according to ethnic groups: In < 45 years, 
all the CVD risk factors, except smoking, were more 
prevalent in Malays (p < 0.05 in overweight/obesity, 
hypertension and raised TG). However, in older age 6 
RF were more prevalent in OA. (Table 3) 
Multivariate Logistic regression analysis: Hyperten-
sion, hypercholesterolemia and high LDL were 
significantly more likely in ≥45 years age group. 
Overweight/obesity was significantly more likely 
among Malays. Abdominal obesity was significantly 
more likely in in females and Malays. (Table 4) 
Clustering of risk factors: Overall, two and four RF 
were found in 22.3% and 18.6% respectively and 8% 
had ≥ 6 RF. In <45 years, 2 RF showed highest 
prevalence (23.7%) followed by four RF (19.1%). In ≥ 
45 years, 19.8% had two, 17.8% had four and 9.9% had 
≥6 RF. Clustering of <3 RF was high in young while >4 
RF showed higher prevalence in old. In men, 20.4% 
had two, 25.8% had four and 8.6% had ≥6 RF. In 
women, 23.2% had two, 14.9% had four and 7.7% had 
≥6 RF. Clustering of ≥4 RF in men was higher than 
women. In OA maximum people had two while in 
Malays maximum had four RF. Clustering of ≤3 RF 
was more in OA but >3 RF was more in Malays. 
(Figure 1) 
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Table No.1: Comparison of Mean values of CVD risk factors in ethnic groups 

 
Cardiovascular Risk Factors 

 
Overall 

Groups according to ethnicity 
mean (±standard deviation) 

 
P value 

Orang Asli (133) Malays (141) 

< 45 years of age 

BMI 25.3 (5.2) 24.4 (4.5) 26.8 (5.8) 0.002 

WC 82.0 (12.1) 80.1 (11.1) 84.8 (13.0) 0.014 

SBP 119.1 (14.1) 116.6 (13.4) 122.8 (14.3) 0.006 

DBP 75.5 (10.7) 74.1 (10.4) 77.64 (10.9) 0.033 

FBG 3.7 (1.1) 3.5 (0.9) 3.9 (1.3) 0.014 

Total Cholesterol  4.9 (1.0) 4.8 (1.0) 5.0 (0.9) 0.102 

LDL 3.1 (0.9) 3.0 (0.9) 3.2 (0.9) 0.178 

HDL 1.2 (0.3) 1.2 (0.3) 1.2 (0.3) 0.082 

Triglyceride  1.293 (0.9) 1.2 (0.7) 1.5 (1.0) 0.023 

≥ 45 years 

BMI 24.8(5.3) 22.3 (4.8) 25.8 (5.2) 0.003 

WC 84.9 (16.0) 79.2 (12.5) 87.3 (16.8) 0.021 

SBP 133.6 (20.5) 133.9 (17.8) 133.5 (21.6) 0.924 

DBP 82.6 (12.6) 84.7 (13.3) 81.8 (12.4) 0.309 

FBG 4.0 (1.1) 3.7 (1.0) 4.1 (1.1) 0.078 

Total Cholesterol 5.5 (1.0) 5.6 (1.1) 5.5 (1.0) 0.609 

LDL  3.5 (1.0) 3.6 (1.0) 3.5 (1.0) 0.558 

HDL 1.2 (0.3) 1.1 (0.3) 1.2 (0.3) 0.506 

Triglyceride 1.8(1.7) 2.1 (2.3) 1.6 (1.4) 0.275 

Table No.2: Prevalence of CVD risk factors in various demographic groups    n: Number 

Cardiovascular Risk Factors Overall 
n (%) 

Males 
n (%) 

Females 
n (%) 

P - 
value 

< 45 years 
n (%) 

> 45 yrs,  
n (%) 

P – 
value 

Overweight and obesity 131(47.8) 39 (41.9) 92 (50.8) 0.163 83 (48) 48 (47.5) 0.942 

Abdominal Obesity (n=263) 59 (22.4) 6 (6.5) 53 (31.0) 0.000 37 (22.7) 22 (22.0) 0.895 

Hypertension (n=270) 

(≥140/90 mmHg) 

67 (24.8) 29 (31.5) 38 (21.3) 0.067 27 (15.9) 40 (40.0) 0.000 

Newly diagnosed DM/IFG     13(4.7) 8 (8.6) 5(2.8) 0.031 6 (3.5) 7 (6.9) 0.193 

Hypercholesterolemia (n=273) 122(44.7) 43 (46.2) 79 (43.) 0.722 64 (37.2) 58 (57.4) 0.004 

High LDL (n=272) 114(42.3) 40 (43.0) 75 (41.9) 0.587 61 (35.5) 54 (54.0) 0.011 

Low HDL (n=273) 140(51.3) 47 (50.5) 93 (51.7) 0.860 90 (52.3) 50 (49.5) 0.653 

High TG (n=273) 82 (30.0) 35 (37.6) 47 (26.1) 0.049 47(27.3) 35 (34.7) 0.202 

Cigarette smoking (n=272) 62 (22.8) 51 (56.0) 11 (6.1) 0.000 41(23.8) 21 (21.0) 0.803 

Table No.3: Prevalence of CVD risk factors according to ethnicity   * Fisher exact test applied 

 
Cardiovascular Risk Factors 

 
Overall 

Groups according to ethnicity   numbers(percentage) 

Orang Asli                      Malays                      P value       

< 45 years of age 

Overweight and obesity 83(48.0) 43(41.3) 40(58.0) 0.032 

Abdominal Obesity 37(22.7) 17(17.9) 20(29.4) 0.083 

Hypertension  27(15.9) 11(10.9) 16(23.2) 0.031 

Newly diagnosed DM/IFG    6(3.5)    2(1.9)    4(5.8) 0.173* 

Hypercholesterolemia  64(37.0) 36(34.6) 28(40.6) 0.541 

High LDL 61(35.3) 33(31.7) 28(40.6) 0.370 

Low HDL 90(52.3) 48(46.6) 42(60.9) 0.066 

High TG 47(27.3) 22(21.4) 25(36.2) 0.032 

Cigarette smoking 41(23.7) 27(26.0) 14(20.3) 0.338 

≥ 45 years of age 

Overweight and obesity 48(47.5) 8(27.6) 40(55.6) 0.011 

Abdominal Obesity  22(22.0) 5(17.2) 17(23.9) 0.463 

Hypertension 40(40.0) 15(53.6) 25(34.7) 0.084 

Newly diagnosed DM/IFG    7(6.9)    2(6.9)     5(6.9) 0.993* 

Hypercholesterolemia 58(57.4) 19(65.5) 39(54.2) 0.297 

High LDL 54(53.5) 18(62.1) 36(50.0) 0.126 

Low HDL 50(49.5) 17(58.6) 33(45.8) 0.245 

High TG 35(34.7) 13(44.8) 22(30.6) 0.173 

Cigarette smoking  21(20.8) 10(34.5) 11(15.3) 0.086 



Med. Forum, Vol. 29, No. 12 27 December, 2018 

Table No.4: Multivariate Logistic regression analysis, predicting CVD risk in different groups 
CVD Risk factors Age (years) Sex Race 

Less than 

45 

45 and above 

 

Female 

 

Male Orang 

Aslis 

Malay 

Overweight and Obesity  
OR (95% CI) 

Ref 
 

0.77 (0.454-
1.334) 

Ref 0.62(0.36-1.05) 
 

Ref 
 

2.49 (1.46-4.27) 
P<0.05 

Abdominal Obesity  
OR (95% CI) 

Ref 0.97 (0.49-1.89) 
 

Ref 0.13 (0.05-0.33) 
P<0.05 

Ref 2.15 (1.10-4.19) 
P<0.05 

Hypertension 

OR (95% CI) 

Ref 

 

3.403 (1.851 to 

6.257)  P<0.05 

Ref 

 

1.426 (0.784 to 

2.593)  

Ref 

 

1.030 (0.553 to 

1.919) 

Newly diagnosed DM/IFG  
OR (95% CI) 

Ref 
 

1.40 (0.41-4.83)  
 

Ref 3.00 (0.93-9.64)  
 

Ref 
 

1.95 (0.51-7.49)  
 

Hypercholesterolemia OR 
(95% CI) 

Ref 
 

2.31(1.36-3.93) 
P<0.05 

Ref 
 

0.99 (0.59-1.66) 
 

Ref 
 

0.99 (0.58-1.69) 
 

High LDL 
OR (95% CI) 

Ref 2.08 (1.22-3.53) 
P<0.05 

Ref 0.94 (0.56-1.60) 
 

Ref 1.07 (0.63-1.82) 
 

Low HDL 
OR (95% CI) 

Ref 
 

0.91 (0.53 to 
1.56) 

Ref 
 

0.94 (0.56 to 
1.59)   

Ref 1.028 (0.60 to 
1.73)  

High TG 
OR (95% CI) 

Ref 1.37 (0.77 to 
2.43) 

Ref 1.63 (0.93 to 
2.856) 

Ref 
 

1.004 (0.56 to 
1.78) 

Bold digits show significant difference            CI: Confidence interval   OR: Odd ratios   Ref: Reference values 
 

 
Figure No.1: Clustering of risk factors in ethnic groups 

rf: Risk factors 

DISCUSSION 

We observed three major findings. First: Overall 
prevalence of cardiovascular RF was high suggesting 
an epidemiological transition. Prevalence was different 
from some studies in Malaysia and other countries, 
probably due to difference in the developmental status. 
Generally, socioeconomic development leads to high 
prevalence of cardiovascular RF. In a similar 
population in Dengkil, Selangor, the prevalence of 
hypertension was 26.8%, quite comparable to our study 
but obesity was less prevalent (11.4%)18. In a 
predominantly Malay and more developed population 
in Kuala Selangor, the prevalence of abdominal obesity 
(51.2%), hypertension (51.2%) and smoking (25.2%), 
were higher than our study19. A study from rural 
Vietnam showed that prevalence of hypertension 
(20.5%) was comparable to our study20. In a rural 
Indian population, hypertension, obesity and 
hyperlipidaemia were attributed to sedentary lifestyle21. 
In rural Tamil Nadu, 35.2% were hypertensive, 35.8% 
overweight/obese and 15% smokers22. In rural Nepal, 
lower prevalence of hypertension (12.3%) and 
obesity/overweight (37.4%) may be related to high 
physical activity in mountainous areas23. However, in 
rural Kazakh population high prevalence of 
hypertension (49.9%), overweight/obesity (72.5%), 

smoking (60.4%) and alcohol intake (64.8%) was 
attributed to lower knowledge about cardiovascular 
RF24. Second, the prevalence of cardiovascular RF was 
higher in Malays especially with age <45. The mean 
BMI was significantly higher in Malays. In >45, no 
significant difference in mean SBP/DBP and lipid 
profiles was observed between two ethnicities. Other 
studies have shown differences between ethnic 
groups/races of the same district, region or country.18-24. 
The prevalence of cardiovascular RF may be related to 
socio-economic conditions. However, in some cases 
specific conditions like access to health care and health 
equity may influence, as demonstrated by Kazakh and 
Nepal studies. Third, the clustering of RF was observed 
in all especially Malays. According to NHMSIII 
survey, 14% had three or more RF, 33% had two or 
more and 63% had at least one cardiovascular RF25.  
Increased likelihood of hypertension and 
hypercholesterolemia in older age was not unusual and 
similar findings were shown in other reports.11 Higher 
likelihood of overweight/obesity in Malays may be 
attributed to transition to urbanized lifestyle. 

CONCLUSION 

The prevalence of cardiovascular RF was high in both 
Malays and Orang Aslis, especially the obesity and 
abnormal lipid profile. This may demonstrate the 
epidemiological transition to modern life style. An 
alarmingly high rate of clustering of RF was observed 
in both ethnic groups. Probably a re-evaluation of 
epidemiology of cardiovascular RF is needed, 
especially in OA, which may help in health planning to 
prevent CVD. 
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