
   

 *Corresponding author. 

Email: hayatimy@umt.edu.my  

eISSN: 2550-2166 / © 2020 The Authors. Published by Rynnye Lyan Resources 

  Food Research 4 (4) : 1272 - 1286 (August 2020) 
  Journal homepage: http://www.myfoodresearch.com 

F
U

L
L

 P
A

P
E

R
 

Ethnic differences on cardiovascular disease risk and quality of life in Selangor 

Lee, H.S., Aman, A., Kamaruddin, K.S., Ali, A. and *Yusof, H.M. 

Faculty of Fisheries and Food Science, Universiti Malaysia Terengganu, 21030 Kuala Nerus, Terengganu, 

Malaysia 

Article history: 

Received: 26 February 2020 

Received in revised form: 29 

March 2020 

Accepted: 1 April 2020 

Available Online: 19 April 

2020 

 
Keywords: 

Cardiovascular disease risk,  

Quality of life,  

Multiethnic,  

Retrospective study  

 

DOI: 
https://doi.org/10.26656/fr.2017.4(4).035 

Abstract 

Malaysia is currently experiencing an epidemiologic and demographic transition. Rapid 

urbanization and vast changes in lifestyles among the population has led to widespread 

cardiovascular disease (CVD) outcomes. Also, until now, the most prevalent 

cardiovascular risk factor has remained unknown among the Malaysian population.  This 

study aimed to identify the most significant cardiovascular risk factor among multiethnic 

adults in Dengkil, Selangor. A case-control retrospective study comparing past exposure 

(retrospective) between the case (total cholesterol (TC) ≥ 5.18 mmol/L) and control 

groups (TC < 5.18 mmol/L) on CVD risk via guided questionnaire comprised of 

International Physical Activity Questionnaire (IPAQ), Food Frequency Questionnaire 

(FFQ), Depression, Anxiety and Stress Scales (DASS)-21 and SF-12 was carried out 

among 180 respondents aged 20 to 56 years in Dengkil, Selangor.  In the present study, 

purposive and consecutive sampling were both applied to recruit respondents and also 

considering ethnic as a factor; thus, quota sampling was also conducted.  The data were 

analyzed using Mann-Whitney, Kruskal-Wallis, Chi-Square, Independent Samples t-test 

and multiple logistic regression tests. The findings indicated there were no significant 

differences (p > 0.05) regarding all the risk factors between the case and control groups 

except for personal medical history (p < 0.05).  Chinese possessed the highest number of 

significant risk and protective factors.  Lastly, the quality of life of Malay controls was 

higher than that of cases in terms of Physical Component Summary (PCS).  Generally, all 

the risk factors were independent in terms of total cholesterol status, except for personal 

medical history.  The significance of risk factors and protective factors varies according to 

ethnicity.  

1. Introduction 

Cardiovascular disease (CVD) is a series of 

malfunctions in the circulatory system, especially in the 

heart and blood vessels. This includes coronary heart 

disease and ischemic heart disease (IHD), 

cerebrovascular disease, and other heart complications. 

The most common CVD are IHD and cerebrovascular 

disease (Roth et al., 2015).  

The severity of CVD among Malaysians is supported 

through data collected from the Department of Statistics 

Malaysia (2017), indicating the primary cause at 20.1% 

of deaths among Malaysians was CVD, ranking it as the 

number one ‘killer’ among Malaysians. Obviously, there 

is an increasing trend in the prevalence of cardiovascular 

risk factors – hypertension, hypercholesterolemia, 

diabetes, overweight/obesity and smoking (Kumar, 

2014). It has also shown that Malaysians who develop 

heart disease are younger from year to year and 

becoming more serious in recent years as compared to 

neighboring countries such as Singapore and Thailand 

(Aniza et al., 2016). Thus, necessary prevention 

strategies such as population-based and high-risk 

individual-based intervention are crucial to lowering the 

prevalence of CVD in Malaysia (Pandey et al., 2013).  

Basically, the common causes of CVD can be 

divided into two major categories, namely modifiable 

and non-modifiable risk factors. Examples of modifiable 

risk factors are hypertension, stroke and diabetes 

mellitus, whereas examples of non-modifiable risk 

factors are age, ethnic, socioeconomic status, family 

history and sex (Aniza et al., 2016; André et al., 2017). 

In addition, another important predictor for CVD is 

health-related quality of life (HRQoL). HRQoL 
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measures the implications of and influences on quality of 

life caused by the symptoms and severity of diseases. 

Impaired HRQoL is closely associated with an increased 

risk of mortality and hospitalization due to CVD 

(Thompson et al., 2016). 

CVD can occur everywhere, every time, and to 

everybody. Unfortunately, until now, the lack of 

comprehensive case-control studies to investigate the 

most significant CVD risk factors among multiethnic 

adults in Malaysia. Previous studies mainly focus on 

certain highlighted risk factors, for instance, 

hypertension, without taking other risk factors such as 

diabetes, stroke, dietary pattern into considerations 

(Akter et al., 2010; Thon et al., 2012; Juhan et al., 2018). 

The most recent case-control retrospective study was 

done in Terengganu among Malay adults only (Erl et al., 

2019). To the best of author’s knowledge, there are 

limited findings on the most significant CVD risk among 

multiethnic adults. This study is useful to identify the 

highest prevalence of CVD risk by investigating various 

CVD risk factors according to ethnicity. These findings 

are especially important for the implementation of 

required interventions which are essential in reducing the 

prevalence of CVD now and in the future. 

The implementation of this study design, which is a 

retrospective case-control study, is due to several 

reasons. Firstly, it is quick and inexpensive. 

Furthermore, it requires fewer subjects and is best suited 

to investigate outcomes with a long latency period (Song 

and Chung, 2010). As such, this research was conducted 

in Dengkil, a small town located in between the rural and 

urban area at Sepang district in Selangor. According to 

the Department of Statistics Malaysia (2015), the ethnic 

groups of adults in Dengkil are well-distributed, with 

Malays (71.3%), Chinese (15.7%) and Indians (13%), 

which is approximately same as the ethnic distribution in 

Malaysia. Additionally, the proportion of adult in 

Dengkil (60.5%) is similar to the adult proportion in 

Malaysia (69.7%). Thus, the geography and demography 

of Dengkil, Selangor provided motivation for this study 

to be conducted. Necessary interventions regarding CVD 

can be generated through this study. 

The present study aims to determine the most 

significant CVD risk factors among multiethnic. Besides, 

it aims to compare the past exposure (retrospective) 

including the quality of life between case and control 

groups on CVD risk, in addition, to identify the ethnic 

with highest CVD risk in Selangor. On the other hand, 

this study aims to determine the most prevalent CVD 

risk and protective factor among multiethnic populations. 

 

 

2. Materials and methods 

2.1 Research design and subjects 

A case-control retrospective study was carried out in 

Dengkil, Selangor. The respondents were selected via 

purposive sampling, from June to August 2018. Kelsey 

et al. (1996) were used for sample size calculation for 

the confidence level of 95%. The study was done at 

hospitals, clinics and restaurants to represent adult the 

population in Dengkil. Thus, a total of 180 adults 

comprised of 60 Malays, 60 Chinese and 60 Indians were 

recruited through consecutive and quota sampling 

considering ethnic as a factor as shown in Figure 1. 

Consecutive sampling and quota sampling, which are 

non-probability samplings, were used to select specific 

locations and respondents for the present study. 

Consecutive sampling was used in selecting the subjects 

who meet the criteria of inclusion from an accessible 

population over a specific time interval (Mathieson, 

2014). The inclusion criteria for this study were those 

who possessed known values for serum lipid profiles as 

well as willing to answer the questionnaires honestly. 

However, there were also some criteria of exclusion such 

as pregnancy and hemophilia. Quota sampling was used 

when a quota was then set for each sub-group which 

directs the sample to be approached on the basis of set 

quota (Alvi, 2016). For this study, the equal numbers of 

subjects between cases group and controls group were 

obtained by using a quota sampling with 1:1 ratio (90 

controls and 90 cases) in the sampling location. The 

control and case groups were subdivided into three 

smaller groups, namely Malays, Chinese and Indians, 

respectively.  

2.2 Ethical approval 

The present study was approved by National Medical 

Research Register (NMRR) of National Institutes of 
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Figure 1. Sampling framework 
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Health (NIH) under the Ministry of Health with 

registration number NMRR-18-906-41488 (IIR). 

Furthermore, consent forms were signed and collected 

from all study participants.  

2.3 Research instrument 

A guided questionnaire was used as the research 

instrument in the present study. The questionnaire is 

comprised of six sections: socio-demographic 

information, medical and health status, lifestyle 

behaviors, dietary assessment assessed by Food 

Frequency Questionnaire (FFQ), psychosocial status 

assessment using the Depression, Anxiety and Stress 

Scales-21 (DASS-21). HRQoL assessment using the 12-

item short-form health survey (SF-12).  

2.4 Physical Activity (IPAQ) 

The scoring guidelines for short form IPAQ were 

based on the latest existing guidelines (IPAQ Analysis, 

2005).  Classification of the respondents into three 

categories was performed once the results of total 

physical activity Metabolic Equivalent Task (MET)-

minutes/week were obtained. The low, sedentary or 

inactive group of respondents engage in less than 600 

MET-minutes/week of exercise, while the minimally 

inactive group (moderate physical activity level) engages 

in 600-3000 MET-minutes/week of exercise, and the 

physically active group (high physical activity level) 

engages in higher than 3000 MET-minutes/week of 

exercise (IPAQ Analysis, 2005).  

2.5 Dietary intake (FFQ) 

The FFQ used in this study included fifteen food 

items (Chee et al., 1996). Lower scores mean lower 

intake for a particular food. The ranges were classified 

into four categories. Scores of less than 20.0 means 

extremely less consumed foods whereas scores of 20.0-

59.9 indicate less consumed foods. On the other hand, 

scores of 60.0-79.9 indicate moderately consumed foods 

whereas scores if 80.0-100.0 indicates highly consumed 

foods. 

2.6 Psychosocial assessment (DASS 21) 

The scoring of DASS-21 was based on an 

established scoring manual by Lovibond and Lovibond 

(1995). The final scores were calculated by doubling the 

total scores for the relevant items for depression, anxiety 

and stress. Higher scores indicate weaker psychosocial 

status. Good psychosocial status indicates subjects 

without either/ at least one of depression, anxiety and 

stress whereas poor psychosocial status indicate subjects 

with either/ at least one of depression, anxiety and stress. 

 

2.7 Quality of life (SF-12) 

HRQoL was assessed by using the 12-item short-

form health survey (SF-12). Short Form (SF)-12 Health 

Survey Standard Scoring (2nd edition) was used to score 

the quality of life of respondents based on Physical 

Component Summary (PCS) and Mental Component 

Summary (MCS) (Ware et al., 1994; Gandek et al., 

2004). The scores range from 0 (lowest health level) to 

100 (highest health level).  

2.8 Risk and protective factors of CVD 

Socioeconomic status was analyzed from the 

education level and monthly household income. Low 

education level (primary and secondary education) and 

low household income (less than RM3,000) considered 

as the risk factors of CVD. On the other hand, protective 

factors of CVD were identified by high education 

(university and college level) and high monthly 

household income (more than RM6,500). In addition, 

risk factors of CVD were studied by personal and family 

medical history (with at least one of the disease such as 

hypertension, diabetes and heart problems), low physical 

activity, smoking, alcohol drinking and poor 

psychosocial status (with at least one among depression, 

anxiety and stress). Absence of personal and family 

medical history, high physical activity, no smoking, 

absence of alcohol drinking and good psychosocial status 

were the other aspects used to measure the protective 

factors of CVD. Odds Ratio (OR) was then used to 

compare the CVD risk and protective factors between 

case and control groups according to ethnicity. 

2.9 Data analysis  

The data was analyzed using SPSS version 20. 

Normality tests (Kolmogorov-Smirnov and Shapiro Wilk 

tests) were used to examine the distribution of the data of 

the variables. Descriptive tests were conducted to 

analyses the socio-demographic profiles and quality of 

life of respondents. 

In this study, Chi-square was used to test the 

dependent variables which were categorized as 

categorical data. An independent-samples t-test was 

applied for the normally distributed data whereas Mann-

Whitney U test was performed for the non-normally 

distributed data. OR is defined as a relative measure of 

effect which permits the comparison of the group with 

specific outcomes relative to the placebo group. In this 

study, OR was used to examine the relative risk for CVD 

from a specific risk factor between case and control 

groups (Schmidt and Kohlmann, 2008). An unmatched 

case-control method was used in this study. The 

calculation of p-value was followed by the 95% 

confidence interval (CI). (Greenland et al., 2016). 
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3. Results 

3.1 Socio-demographic characteristics of respondents 

Socio-demographic characteristics of the 

respondents involved in this study are shown in Table 1. 

The mean age for the control group is 36.2±9.5, with 40 

(44.4) males and 50 (55.6) females. On the other hand, 

the mean age for the case group is 39.7±9.1 with 45 (50) 

males and 45 (50) females. The study found that the 

mean body weight for the controls was 61.0 kg with a 

mean of BMI of 22.2 kg/m2, which is still classified as 

normal BMI. The BMI values for the three ethnic groups 

are approximately the same, and still within normal BMI. 

Thus, the mean body weight for the case investigated is 

61.4 kg, with a median BMI of 22.3 kg/m2.  

3.2 Association of CVD risk factors between controls and 

cases of different ethnic groups  

Table 2 shows the comparison of CVD risk between 

control and case multiethnic groups. CVD risk factors 

were significantly different according to ethnicity. In 

total, all the risk factors showed no significant difference 

(p > 0.05) except for personal medical history (p ˂ 

0.001). Malay and Indian respondents showed significant 

differences between groups (p ˂ 0.001) in terms of 

personal medical history such as hypertension, diabetes 

mellitus, hypercholesterolemia, and stroke. On the other 

hand, Chinese respondents showed significant 

differences between the case-control groups for personal 

medical history (p ˂ 0.001) in addition to smoking (p = 

0.002).   

For all the ethnicities under investigation, no 

significant difference (p > 0.05) between controls and 

cases in terms of depression, anxiety and stress were 

revealed. However, when the comparison was done 

between ethnic groups, there were significant differences 

(p < 0.05) among the ethnicities of both groups.  

The scores for psychosocial status are the highest in 

Malays, followed by Indians and Chinese. On the other 

hand, the scores for depression, anxiety and stress of 

cases are higher than controls, but the difference is not 

significant (p ˃ 0.05).  
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Category, n (%) 

Control (n=90) Case (n=90) 

Malay 

(n=30) 

Chinese 

(n =30) 

Indian 

(n=30) 
Total 

Malay 

(n=30) 

Chinese 

(n=30) 

Indian 

(n=30) 
Total 

Gender  
Male 16 (46.7) 12 (40.0) 12 (40.0) 40 (44.4) 13 (43.3) 18 (60.0) 14 (46.7) 45 (50.0) 

Female 14 (46.7) 18 (60.0) 18 (60.0) 50 (55.6) 17 (56.7) 12 (40.0) 16 (53.3) 45 (50.0) 

Age (year) 36.9±9.5 33.9±9.2 36.2±9.5 36.2±9.5 39.2±9.2 39.5±9.7 40.5±8.7 39.7±9.1 

Weight (kg) 62.7±10.2 59.6±11.0 60.8±9.1 61.0±10.1 61.4±9.9 61.7±10.5 61.1±8.8 61.4±9.7 

Height (cm) 167.0±10.9 165.4±8.2 164.4±5.8 165.5 ±8.6 163.2±9.5 166.5±9.4 164.6±8.9 164.5±8.9 

BMI (kg/m2) 22.2±2.7 21.8±3.2 22.5±3.0 22.2 ±3.0 23.2±5.0 22.3 (5.0) 21.7 (5.9) 22.3 (5.4) 

BMI group  
Underweight 3 (10.0) 3 (10.0) 2 (6.7) 8 (8.9) 2 (6.7) 3 (10.0) 3 (10.0) 8 (8.9) 

Normal 24 (80.0) 22 (73.3) 23 (76.7) 60 (76.7) 18 (60.0) 21 (70.0) 19 (63.3) 58 (64.4) 

Overweight 3 (10.0) 5 (16.7) 5 (16.7) 13 (14.4) 9 (30.0) 5 (16.7) 6 (20.0) 20 (22.2) 

Obesity 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.3) 1 (3.3) 2 (6.7) 4 (4.4) 

Highest education level  
Primary 3 (10.0) 1 (3.3) 4 (13.3) 8 (8.9) 6 (20.0) 1 (3.3) 6 (20.0) 13 (14.4) 

Secondary 13 (43.3) 10 (33.3) 14 (46.7) 37 (41.1) 9 (30.0) 10 (33.3) 9 (30.0) 28 (31.1) 

Tertiary 

Monthly income 
14 (46.7) 19 (63.3) 12 (40.0) 45 (50.0) 15 (50.0) 19 (63.3) 15 (50.0) 49 (54.4) 

< RM3000 15 (50.0) 12 (40.0) 15 (50.0) 42 (46.6) 15 (50.0) 6 (20.0) 14 (46.7) 35 (38.9) 

RM3000 

– RM6500 
11 (36.7) 9 (30.0) 13 (43.3) 33 (36.7) 9 (30.0) 16 (53.3) 13 (43.3) 38 (42.2) 

> RM6500 4 (13.3) 9 (30.0) 2 (6.7) 15 (16.7) 6 (20.0) 8 (26.7) 3 (10.0) 17 (18.9) 

Medication  
None 17 (56.7) 29 (96.7) 14 (46.7) 60 (66.7) 9 (30.0) 16 (53.3) 8 (26.7) 33 (36.7) 

Supplement  
Yes 3 (10.0) 8 (26.7) 2 (6.7) 13 (14.4) 5 (16.7) 5 (16.7) 3 (10.0) 13 (14.4) 

No 27 (90.0) 22 (73.3) 28 (93.3) 77 (85.6) 25 (83.3) 25 (83.3) 27 (90.0) 77 (85.6)  

Table 1. Socio-demographic characteristics of respondents 

Data are presented as mean ± standard deviation or median (Interquartile range). 
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3.3 Food frequency consumption of respondents  

Table 3 shows the food frequency consumption 

scores combining all the cases and controls according to 

ethnicity. All the controls and cases showed no 

significant differences in terms of the consumption of the 

15 food items selected. By averaging the scores for both 

controls and cases groups, there was no food categorized 

under both extremely less and highly consumed foods, 

whereas fruit, nuts, beans, dairy products, whole grains, 

fats, pastries, fast foods and carbonated soft drinks were 

categorized as less consumed foods. While vegetable, 

poultry, meat, fish, eggs and caffeinated drinks were 

classified as moderately consumed foods. On the other 

hand, cases and controls exhibited great significant 

differences (p ˂ 0.05) in terms of dietary pattern, and 

especially in terms of fats, protein, fast food, sugar and 

caffeinated drinks, according to ethnicity. For all ethnic 

groups, the consumption of pastries was statistically 

significant (p ˂ 0.05). 

3.4 Comparison of risk and protective factors for 

cardiovascular disease between case and control groups 

by odds ratio 

Table 4 shows the comparison of CVD risk and 

protective factors between case and control groups 

according to ethnicity by odds ratio (OR). For Malays, 

risk factors such as overweight/ obesity (OR: 0.222, CI: 

0.054 – 0.914) and stress (OR: 0.167, CI: 0.041 - 0.675) 

were statistically significant (p ˂ 0.05). Absence of stress 

with OR: 6.000 (CI: 1.482, 24.299) is the only factor 

which is statistically significant but not protective, with 

p= 0.012. For Chinese, risk factors such as low monthly 

household income (OR: 4.000, CI: 1.272-12.578), 

personal medical history of hypertension (OR: 0.123, CI: 

0.025- 0.621), family history of hypertension (OR: 

3.143, CI: 1.066- 9.267) and currently smoking (OR: 

0.080, CI: 0.009- 0.685) were statistically significant (p 

˂ 0.05). The inverse relationship between the absence of 

a family history of hypertension with the occurrence of 

CVD with OR less than 1 (OR: 0.318, CI: 0.108-0.938, p 

= 0.038), indicates it is statistically significant protective 

against CVD. Among Chinese, the factors with OR 

which were statistically significant but not protective 

against CVD due to large OR obtained included the 

absence of a personal medical history of hypertension 

(OR: 8.105, CI: 1.612-40.766) and not currently smoking 

(OR: 12.429, CI: 1.461-105.737). For Indians, only 

family history of high blood cholesterol (OR: 0.255, CI: 

0.087-0.749) and overweight/ obesity (OR: 0.304, CI: 

0.100-0.922) were statistically significant with (p ˂ 

0.05). Factors which were statistically significant but not 

protective included absence of a family history of high 

blood cholesterol (OR: 5.231, CI: 1.657-16.515) and no 

family history of overweight/ obesity (OR: 3.286, CI: 

1.085-9.952) with p = 0.005 and p = 0.035 respectively. 

3.5 Quality of life of respondents 

Table 5 shows the Physical Component Summaries 

(PCS) and Mental Component Summaries (MCS) of the 

respondents according to ethnicity. The scores of both 

PCS and MCS among Malay and Indian respondents, 

together with the PCS of Chinese respondents, are higher 

in controls than that of cases, in which only the PCS of 

Malay respondents showed significant difference (p < 

0.05) between groups. For MCS of Chinese, the scores 

are higher in cases than that in controls. 

All controls and cases showed no significant 

differences (p > 0.05) across ethnicities. In the control 

group, the higher scores belong to Malays, followed 

Indian and Chinese for PCS while the highest scores for 

MCS belongs to Indian, Malay and lastly, Chinese. 

However, the difference in scores obtained for different 

ethnicity was not significant (p > 0.05). On the other 

hand, in the case group, the highest scores in PCS and 

MCS belongs to Indian, then followed by Chinese and 

Malay. All of these differences were not significant (p > 

0.05). In addition, HRQoL scores of total controls were 

higher than that those of both PCS and MCS. However, 

only the difference in the scores for PCS showed 

significant difference (p < 0.05). The PCS scores were 

Quality of Life Control (n=90) p-value 

Physical component summary (PCS) 52.89 (6.17) 50.82±12.73 51.64 (10.03) 0.268 

Mental component summary (MCS) 52.48 (7.58) 50.83 (7.83) 53.86 (6.31) 0.796 

Quality of Life 
Case (n=90) 

p-value 
Malay (n=30) Chinese (n=30) Indian (n=30) 

Physical component summary (PCS) 47.99(24.96) 48.79(14.57) 50.06(21.05) 0.371 

Mental component summary (MCS) 51.00 (10.08) 53.56(4.31) 53.58(4.47) 0.080 

Quality of Life Control (n=90) Case (n=90) p-value 

Physical component summary (PCS) 51.87 (11.31) 49.51 (19.36) ˂0.0001*  

Mental component summary (MCS) 53.24 (8.59) 53.10 (7.36) 0.911 

Table 5. Physical and mental component summary scores of multi ethnic respondents 

*p < 0.05 indicates significant difference by using Mann Whitney U test. 

p ˃ 0.05 indicates no significant difference between ethnic groups by using Kruskal- Wallis test. 
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relatively lower compared to MCS. 

 

4. Discussion 

CVD risk factors were significantly different 

according to ethnicity. Even in the same residential area, 

different ethnic groups possessed different eating 

patterns, SES and psychosocial status, contributing to 

different levels of significance for the CVD risk factors 

investigated. 

Based on Table 2, controls without personal medical 

history contributed to lower CVD risk compared to 

cases. This was in line with the studies which showed 

that lower prevalence for personal medical history such 

as hypertension contributed to lower risk of in-hospital 

CVD mortality among respondents (Lu and Nordin, 

2013). In terms of physical activity, the finding obtained 

were in line with a study which revealed that when the 

physical activity involvement of population was 

investigated, the Chinese engaged significantly less 

physical activity (mean = 11.51, SD = 5.86) as compared 

to Malays (mean = 12.80, SD = 5.77) and other groups 

(mean = 15.14, SD = 5.22) (Lian et al., 2016). 

Differences in levels of physical activity may be due to 

the complex interaction between socio-economic, 

cultural, and physical environmental factors (Teh et al., 

2011). Lu and Nordin (2013) also found that Malays had 

the highest prevalence of smoking in Malaysia as 

compared to other groups.  

For monthly household income, Tan et al. (2011) 

discovered that Malays and other-Bumis tended to have 

lower household income than Indians, who tended to 

have lower household incomes than Chinese. For 

example, monthly household income for other-Bumis 

was roughly RM1200 per month, compared to RM1545 

for Malays, RM2135 for Indians, and RM2535 for 

Chinese. This discovery was in line with the findings 

obtained. On the other hand, the Islamic background of 

Malay respondents which prohibits the consumption of 

alcohol contributes to a significant difference between 

ethnic groups. Malays occupied the highest prevalence of 

negative psychosocial status, as evidenced by a previous 

study which indicated that perceived stress was 

dominated by Malays (52.2%), compared to all the other 

races (Jia and Loo, 2018). For both control and case 

groups, alcohol consumption and psychosocial status 

showed significant differences between ethnic groups. 

These risk factors were remarkable and should be further 

investigated in detail. 

Overall, personal medical history showed significant 

differences between the controls and cases (p ˂ 0.001), 

as greatly supported by a study which concluded that the 

prevalence of heart failure is higher in patients with 

personal diseases such as diabetes (16% - 31%) than 

normal subjects (4% - 6%) (Leon and Maddox, 2015). 

Malay and Indian respondents showed significant 

differences between groups (p ˂ 0.001) in terms of the 

personal medical history of hypertension, diabetes 

mellitus, hypercholesterolemia, and stroke. On the other 

hand, Chinese respondents showed significant 

differences between case-control groups for personal 

medical history (p ˂ 0.001), in addition to smoking (p = 

0.002).  This was evidenced via a prospective cohort 

study which showed the hazard ratios (HR) for all-cause 

CVD were 1.7 for current smokers, 1.07 for former 

smokers, and 1 for never smokers (McEvoy et al., 2015). 

The scores for psychosocial status were the highest 

in Malays, followed by Indians and Chinese. The highest 

score for all the three components of psychosocial status 

is stress, followed by depression and lastly anxiety which 

was in line with a study conducted by Saadat et al. 

(2015). This finding is inconsistent with a study which 

reported a significant relationship (p < 0.05) between the 

case and control for the psychosocial status, in which 

cases with higher scores for psychosocial status was then 

identified as at increased risk for incident CHD and 

health behaviors (Cohen et al., 2018). 

Almost all food groups were dependent on ethnicity, 

but not lipid profile status. Poultry and meat intake has 

been positively associated with the increase risk of CVD 

through several studies (Micha et al., 2010; Pan et al., 

2012). For specific CVD mortality, red meat intake was 

positively associated with ischemic heart disease when 

women and men were combined (HR = 1.41, 95% CI = 

1.05–1.89, p-value = 0.04) (Takata et al., 2013). 

Additionally, Mozaffarian and Rimm (2006) reported 

that modest consumption of fish (1 to 2 servings per 

week), especially those higher in the omega-3 fatty acids, 

reduced the risk of coronary death by 36% (95% CI: 

20% to 50%, p < 0.001) and total mortality by 17% (95% 

CI: 0% to 32%, p = 0.046). A study showed Malays 

possessed highest fish intake as compared to other 

ethnics. This finding was in line with the study that 

Malaysians consumed 168 g/day fish, with Malays’ 

consumption of fish (175±143 g/day) significantly (p < 

0.001) higher compared with the other two ethnic groups 

(Chinese = 152±133 g/day, Indians = 136±141 g/day) 

(Ahmad et al., 2016). 

Next, the consumption of nuts, beans and whole-

grain were dependent on ethnicity, and not dependent on 

groups. Fats, especially ‘bad fats’ such as trans fats and 

saturated fats in various foods, are considered the main 

contributor to CVD from foods (Briggs et al., 2017). The 

2013 American Heart Association and American College 

of Cardiology (AHA/ACC) Guideline on Lifestyle 
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Management to Reduce Cardiovascular Risk reports 

strong evidence (level A) for reducing SFA intake (5% to 

6% of calories) to lower LDL cholesterol (Eckel et al., 

2014). High intake of Western-style food with high 

saturated and trans fats, sodium and sugar contribute to 

various health impacts. Western-style food intake varies 

according to ethnicity, particularly due to different 

occupations, education levels and family background 

(Osei-Kwasi et al., 2016). The present study showed that 

Malays consumed more fats, fast food and sugary drinks, 

followed by Indian and Chinese. This finding was in line 

with a previous study that Malay had significantly higher 

scores for the Western-based food pattern as compared to 

Chinese (Abdullah et al., 2016).  

The previous study demonstrates that for the general 

population of healthy adults, moderate caffeine 

consumption of 400 mg/d equivalent to 4 cups of brewed 

coffee is not associated with toxicity, cardiovascular 

effects, effects on bone status and calcium balance (with 

consumption of adequate calcium) (Turnbull et al., 

2017). Basically, there was no significant difference in 

terms of caffeine consumption except for Malay 

respondents in which its controls had higher intake than 

that of cases. Thus, it can be concluded that caffeine 

consumption was not associated with CVD risk. 

There are contradictory findings, as the consumption 

of poultry, meat, fats, pastries, fast foods, carbonated soft 

drinks, and caffeinated were higher in the control group 

as compared to case groups. In addition to the higher 

consumption of fish, nuts, beans and whole grains in the 

case group, this can be best explained by increased 

educational level and awareness of CVD among cases. 

This allows them to be aware and more concern about 

the foods which they will consume in order to reduce the 

risk for CVD. This leads to the development and 

implementation of action plans against CVD. Thus, 

taking corrective action should include consuming the 

right foods to fight against health complications.  

Based on Table 4, factors such as overweight/obesity 

and stress for Malays in addition to the family history of 

high blood cholesterol and overweight/obesity for 

Indians were negatively associated (OR < 1) with CVD. 

This finding can be best explained by the continuously 

increasing in the health and nutrition awareness among 

overweight/ obese people, especially towards CVD risk. 

They tend to develop and implement an efficient action 

plan targeting CVD prevention in order to avoid further 

weight gain. In addition, suitable normal stress allows 

people to fit their motivational orientation and, thus, lead 

to a regulatory fit. In the working world, this pursuit 

could lead to attuning the regulatory focus of the workers 

to the working environment in order to achieve better 

performance. 

On the other hand, low-income level and family 

history of hypertension were positively associated (OR > 

1) with CVD among Chinese. This can be best explained 

by low-income families not being able to afford more 

expensive healthy food, and thus spending their limited 

resources on ‘cheaper’ food sources such as fast food and 

sweetened beverages. The contradictory findings for 

Chinese obtained from this study were personal medical 

history of hypertension (OR: 0.123, CI: 0.025-0.621) and 

currently smoking (OR: 0.080, CI: 0.009-0.685). This 

can be explained by the reason for higher education and 

increase awareness towards the prevention of CVD 

among the hypertensive population and smokers, thus 

protecting them from CVD risk. Among all ethnic 

groups, Chinese had the highest number of significant 

risk factors for CVD. 

The significant protective factor for Chinese is the 

absence of the family history of hypertension with the 

occurrence of CVD with OR less than 1. A total of 2,302 

male and female Framingham offspring study 

participants with parental history of premature CVD 

(father less than 55 years and mother less than 65 years) 

were diagnosed for CVD risk. CVD increased 75% with 

paternal and about 60% with maternal history of 

premature CVD after 8 years of follow-up (Kolber and 

Scrimshaw, 2014).  

Absence of personal medical history of hypertension 

and not currently smoking were statistically significant 

but not protective against CVD due to the large OR 

obtained among Chinese population. For Malay, absence 

of stress is the only factor which is statistically 

significant with p = 0.012. However, it is not protective 

factor as the OR was much greater than 1. For Indian, 

factors which were statistically significant but not 

protective were the absence of the family history of high 

blood cholesterol and no family history of overweight/

obesity. These findings can be best explained for several 

reasons. Although respondents were not under 

hypertension condition, there are still many other 

confounding factors such as unhealthy diet, physical 

inactivity and alcohol consumption might influence the 

risk for CVD. Besides, this may be due to the limitation 

that all respondents involved were all located in Dengkil, 

a small town in Selangor, which may not have been 

comprehensive enough. 

Besides, the finding obtained which showed there 

was no significant difference (p < 0.05) in HRQoL 

scores according to ethnicity also in line with the 

findings obtained via a cross-sectional study involving 

652 of multiethnic adolescents (aged 13 years) which 

showed the slight difference in the HRQoL scores were 
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not significant (p > 0.05) (Loh et al., 2015). According to 

Loh et al. (2015), Chinese occupied the highest scores 

(mean: 71.15, CI: 65.28, 77.02), followed by Indians 

(mean: 69.91, CI: 64.23, 75.60) and lastly, Malays 

(mean: 69.53, CI: 68.12, 70.93). However, the 

prevalence of HRQoL scores in the present study was not 

consistent among the ethnic groups most probably due to 

sociodemographic resources, clinical and environmental 

factors (Leow et al., 2013). 

The study also found that HRQoL scores of total 

controls were higher than that of cases for both the PCS 

and MCS. This shows that the control group had higher 

quality of life compared to the case group in terms of 

physical and mental health. However, only the difference 

in the scores for PCS showed significant difference (p < 

0.05). The PCS score was relatively lower compared to 

MCS. The mean scores of PCS and MCS among 596 

Malaysian adults with mean age of 35.7 years were 48.9 

and 49.1, respectively (Shafie et al., 2011). Therefore, 

PCS and MCS scores of current respondents were 

considered normal as they were slightly higher than the 

average scores of the Malaysian population. 

 

5. Conclusion 

It could be concluded that generally, all the risk 

factors were independent on the total cholesterol status 

except for personal medical history. Chinese is the ethnic 

group with the highest CVD risk as due to the highest 

number of significant CVD risk factors. With the 

determination of each factor in each ethnicity, strategies 

of nutrition management of CVD can be identified 

easily. Further study might better consider research on 

randomly selected samples with the intention to increase 

the validity of the research. Besides, FFQ should be 

improved by including the type of food and drinks 

consumed, food preparation methods, and portion size. 

Anthropometric measurements and blood withdrawals 

should be implemented to obtain the actual serum lipid 

profile and accurate body weight and height. 
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