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ABSTRACT 
 
The study evaluates the prevalence, knowledge, attitude, and practices of non-communicable diseases (NCDs) among 
adult Orang Asli and Malay ethnicity in Negeri Sembilan, Malaysia. This cross-sectional study involving 634 respondents 
aged 18 years and above of Orang Asli (51.3%) and Malays (48.7%) from the rural villages. Structured interview 
questionnaire for disease history and KAP level conducted. Weight, height, waist circumference, blood pressure, and 
blood glucose levels then measured. Prevalence of NCDs was higher among Malays compared to Orang Asli with 
hypertension (35.0% vs 14.8%), hypercholesterolemia (31.1% vs 5.2%), and diabetes mellitus (16.2% vs 4.3%), 
respectively. Malays also had a higher percentage of being abdominal obese (70.6% vs 59.7%) and increased blood 
pressure (54.4% vs 29.8%). Multivariate analysis indicates hypercholesterolemia [OR=6.035 (95%CI: 3.150,11.561)], 
abdominal obesity [aOR= 1.807 (95%CI: 1.065, 3.067)], and increased in blood pressure [aOR= 2.359 (95%C1: 
1.619,3.437)] have a significant relation with Malay ethnicity. For Orang Asli, 51.7% had poor knowledge, 72.3% had a 
good attitude, and 16.0% had a good practice. Knowledge and attitude scores were significantly less among Orang Asli 
with no significant difference for practice compared to the Malays. The prevalence of NCDs among the Malays is 
alarmingly high, with an increasing trend among Orang Asli, which needs immediate attention. The NCDs and obesity 
were significant among Malays but also showed a worrying trend in the Orang Asli as the good practice on a healthy 
life-style was low in both ethnicities. Thus, proper education and promotion regarding NCDs needed for diseases 
screening and prevention. 
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INTRODUCTION 
 
Non-communicable diseases (NCDs) or chronic 
diseases are the significant and growing public 
health problems affecting all countries, including 
Malaysia. Report by the World Health 
Organization (WHO) in 2018 showed that from 
fourth reported death in Malaysia, three of them 
were due to non-communicable diseases1. 
Cardiovascular diseases, including heart attacks 
and stroke, account for most NCD deaths, 
followed by cancers, chronic respiratory diseases, 
and diabetes. Unhealthy lifestyle factors and 
health-related behaviours such as smoking, 
alcohol consumption, physical activity, and 
dietary habits can affect a person’s health and 
often results in a higher risk of these chronic 
diseases. The four major types of NCDs also share 

this same lifestyle-related risk factors2.  

In the National Health and Morbidity Surveys 
(NHMS) 2015 report, the national prevalence 
showed an increasing trend for all NCD risk factors 
in Malaysia. Based on the report, there was a 
variation between states. Negeri Sembilan lies on 

the western coast of Peninsular Malaysia with 
Selangor on the north, Pahang in the east, and 
Melaka and Johor to the south. Negeri Sembilan 
comprised of seven districts and is known to have 
a heterogeneous population in terms of ethnic 
groups and rural-urban distribution. Comparing 
among states, Negeri Sembilan had among the 
highest prevalence of diabetes, hypertension, and 
obesity, with a percentage of 10.5%, 16.1%, and 
23.5%, respectively. Furthermore, the prevalence 
of NCDs slightly higher in the urban areas 
compared to rural, but the difference was not 

statistically significant3. 

An increase in the risk factors of NCDs includes 
smoking, inactive life (sedentary or less physical 
activity), obesity, and poor dietary habits 
observed with socio-economic development and 
urbanization in rural Malaysia. This transition 
affected the morbidity and mortality trends not 
only in major ethnic but also in the minority ethics 
of indigenous people that also known as Orang Asli 
ethnic. Previous investigations mainly reported 
infectious diseases among Orang Asli4. However, 
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due to the epidemiological transition marked in 
rural Malaysia, the trend of the disease is now 
shifted from communicable to non-communicable 
diseases with no exception among the Orang Asli, 
particularly those staying in the vicinity of 
townships, and the out-skirt of existing rural 

villages5-7. 

Since NCDs mainly attributed to the unhealthy 
lifestyle of the individual, prevention of the 
diseases can be started earlier by having adequate 
knowledge of the conditions and adopting healthy 
lifestyle practices. This is primarily crucial as the 
illnesses might be under diagnosed and lead to 
several complications of the significant organ, 
including the brain, eyes, and kidney8,9. Even 
though numbers of studies10-12 reported on KAP 
level of chronic diseases in the general 
population, little is known about the knowledge 
towards NCDs among Orang Asli. To the best of our 
knowledge, only one study conducted looking at 
the knowledge of diabetes among the Orang Asli 
by Ahmad et al. in 201313, with none of the 
reported research looking at the KAP towards 
NCDs conducted among the Malays and Orang Asli 
populations who are living nearby. By knowing the 
level of knowledge, attitude and practices of the 
community who are at risk will allow effective 
education and prevention programs targeting the 
benefits of healthy lifestyle behaviour which have 

the most significant impact on NCD prevention. 

Therefore, the current study aimed to investigate 
and compared the prevalence of major NCDs and 
NCDs risk among the Orang Asli and the Malay 
populations in rural Negeri Sembilan, Malaysia. 
Their knowledge, attitude and practices (KAP) 

towards NCDs also determined and compared. 

METHODS 
 
Study Design 
A cross-sectional study was conducted from 
November 2017 to December 2018 among Malay 
and Orang Asli population in rural Negeri Sembilan 
of Peninsular Malaysia. 

Ethical approval obtained from the Ethics 
Committee of Human Research Ethics Committee, 
Universiti Sains Islam Malaysia, and the Medical 
Research and Ethics Committee, Ministry of 
Health, Malaysia. The purpose and procedures of 
the study explained to the authorities of the 
Department of Orang Asli Development (JAKOA), 
Malaysia, and the Village Community Management 
Council (MPKK) for Malay villages and the head 
(Tok Batin) of each village for Orang Asli Village. 
Written informed consent obtained from all 
individual respondents included in the study. 
Procedures were carried out following the 
Declaration of Helsinki by the World Health 

Organization in 200114. 

 

 

Study Population 

The minimum sample size required for this study 
calculated according to the formula provided by 

Lwanga & Lemeshow15. 

n= Z2
1-α/2[P1(1-P1)+P2(1-P2)]/d2 

At a 5 % level of significance and a 95 % confidence 
level, the minimum number of respondents 
required for the study was estimated at 554 (277 
participants from each population), using the 
prevalence of hypertension among adult Negeri 
Sembilan populations about 23.5% as previously 
reported by Institute of Public Health Malaysia in 

20153. 

Respondents recruited from the community of 
Malay and Orang Asli in the rural area. The two 
chosen districts in Negeri Sembilan state were 
Jelebu and Kuala Pilah. The main sub-tribe that 
existed here is the Temuan, which belongs to the 
Proto-Malay tribe group. 

The selection of villages conducted using the 
systematic sampling method. By using this 
method, a systematic sample is obtained by 
selecting a random start at the beginning of the 
list of the villages provided by the authority. The 
used of this method allow the same precision as a 
simple random sample16. Orang Asli villages and 
nearby comparable Malay villages identified from 

both districts as a sampling location. 

The Orang Asli villages were categories as rural as 
it is located near to Malay villages. They also have 
a good accessibility to such amenities, including 
piped water, electricity supply, and roads that 
connect their villages with other surrounding 
areas. Additional to that they also have a land 
development project and a sustainable economic 
source. The set of villages selected in this study 
were in common in term of infrastructure and 
economic set-up. The selection of each 
participant was performed using the purposive 
and snowballing sampling method based on the 

defined inclusion and exclusion criteria.  

The inclusion criteria were individuals aged 
between 18 years old and above who provided 
informed consent. They shall be the ethnicity of 
Malay and Orang Asli. Anyone with mental or 
physical disabilities or those who pregnant 
excluded. Individuals who did not understand the 
Malay language also excluded since the survey was 

conducted in Malay. 

Structured Questionnaire 
 
A structured questionnaire was written in English 
and translated into the Malay language, which is 
the national language of Malaysia (Bahasa 
Malaysia). For Orang Asli populations, Bahasa 
Malaysia is the common second language and the 
primary language used by villagers to 
communicate with outsiders. In all locations, the 
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Orang Asli villagers have a good command of the 
national language. Cronbach’s alpha test used to 
assess the internal consistency of the 
questionnaire. The questionnaire piloted among 
30 respondents who had a similar profile of the 
target population. For the Malay community, 
Cronbach’s alpha coefficient values for KAP 
domains was 0.700, 0.765 and 0.740, respectively. 
Whereas for Orang Asli, the Cronbach’s 
alpha coefficient values for KAP domains 
was 0.961, 0.898 and 0.705, respectively. Thus, 
the Cronbach alpha coefficient values of more 
than 0.700, reflecting the good internal 
consistency and reliability of the questionnaire17. 

The participants were interviewed by trained field 
assistants who recorded the information pertinent 
to the respondents. The first part on socio-
demographic information of the respondents also 
sections on knowledge, attitude and practice 
regarding NCDs in the second part and finally, the 

anthropometric measure in the third part. 

The first part of socio-demographic information of 
the respondents includes gender, age, and 
educational level. Their smoking status, alcohol 
drinking status, and physical activity also 
assessed. The individual considered physically 
inactive if they did not conduct any aerobic 
physical activity that requires energy expenditure 
for minimum of 150 minutes throughout the 
week18. For chronic disease status, presence or 
absence of chronic diseases based on self-
reported information on chronic conditions 
diagnosed by a medical professional. Respondents 
were asked, followed by a list of chronic diseases, 
including hypertension, hypercholesterolemia, 
and diabetes mellitus, to which the answer is 
“yes” or “no”19. 

The second part of knowledge, attitude, and 
practices contained questions regarding NCDs 
adapted from Ithnin et al. in 201812. The answer 
choices were ‘yes,’ ‘no,’ and ‘not sure’ for 27 
knowledge questions. The part on attitude 
regarding NCDs and its prevention used Likert-
scale type of items: 15 questions on attitude with 
five scales of ‘strongly agree’ to ‘strongly 
disagree.’ Six questions on practice with the 
choices of the response of ‘frequent,’ 
‘sometimes,’ and ‘never’ for behavioural 

practice. 

After completing the questionnaire, height 
measured to the nearest 0.1 cm and weight 
measured in the upright position to the nearest 
0.1 kg using a portable Seca 769 Electronic 
Column Scales (Seca, Germany). Body mass index 
(BMI) was calculated by dividing weight (kg) by 
height squared (m2), based on the revised criteria 
specific for Asian/Pacific populations. The value 
of BMI ≥ 25 kg/m² used to define obese20. Waist 
circumference was measured at the end of normal 
expiration in a horizontal plane, midway between 
the inferior margin of the ribs and the superior 

border of the iliac crest21. Waist circumference 
(WC) measurements recorded to the nearest 1 cm 
by using a non-stretchable measuring tape. For 
assessing central abdominal obesity, waist 
circumference cut off values of >90 cm for men 

and > 80 cm for women used in this study20. 

Systolic and diastolic arterial blood pressure 
measured by using Omron Automated Blood 
Pressure Monitor HEM-7120 (Omron, Japan). 
Automated blood pressure can be used to obtain 
accurate readings as it also provides feasibility 
and safety22. The measured taken when the 
subject is calm and not sought after meals or after 
exercise. The reading taken during sitting on the 
left hand supported at heart level in sitting 
upright position. It was measured twice, with two 
minutes apart when the respondent is at rest. 
Then, the average measurements used as the BP 
value for individual respondent23. Respondents 
who had a systolic blood pressure of 140 mmHg or 
more or diastolic blood pressure of 90 mmHg or 
more were categories in increased blood pressure 
groups3. 

Blood glucose measured by Accu Chek Performa 
Glucose Meter System (Roche, USA). Respondents 
with fasting blood glucose (FBG) of 6.1 mmol/L or 
more (or non-fasting blood glucose of more than 
11.1 mmol/L) were categorized as high blood 
glucose3. 

Statistical analysis 
 
Statistical analysis was carried out using the SPSS 
23 statistical software package (SPSS Inc., 
Chicago, IL). Categorical comparison between 
Malay and Orang Asli conducted using the Chi-
Square test and Fisher-Exact test for bivariate 

analysis. 

Independent variables tested by simple logistic 
regression and included in multivariate analysis to 
determine the association between ethnicity and 
major NCDs and its risk factor. Before performing 
a linear regression analysis, the assumption of 
multicollinearity between variables was tested 
based on the variance inflation factor <10 24. No 
evidence of multicollinearity found. All variables 
with a value of p<0.25 in the univariate regression 
analysis included in the multiple logistic 
regression analysis. The p<0.25 test used based on 
evidence that the threshold (p<0.05) could 
exclude relevant variables25. Then, the 
preliminary final model obtained. Hosmer-
Lemeshow goodness-of-fittest and classification 
table used to determine the fitness of the model. 
The results presented with crude and adjusted 
Odds Ratio (OR), 95% Confidence Interval (CI) and 
P-value. P-value of less than 0.05 considered 

statistically significant. 

For the knowledge, attitude, and practices part, 
the correct answers converted to 100%, and marks 
below 50% were considered poor, 50%-74% was 
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deemed to be moderate, and marks 75% and 
above were deemed to be good. Histogram with 
normality curve and Kolmogorov-Smirnov test 
were used for the normality and homogeneity of 
variance for knowledge, attitude and practice 
score. Since the data not normally distributed, 
the non-parametric Mann-Whitney test was used 
to determine the predictor of ethnicity variables 
for NCDs KAP level. P-values of less than 0.05 
considered statistically significant for all the 

tests. 

RESULTS 
 
Six hundred thirty-four participants fulfilled the 
inclusion and exclusion criteria, which comprised 
of 325 (51.3%) Orang Asli and 309 (48.7%) Malay 
from rural villages. The demographic 
characteristics of the participants summarised in 
Table 1. The mean age for Orang Asli was 39.94 
years ±13.196 and 54.61 years ±16.112 for Malay. 
The Orang Asli has significantly lower education 
level compared to Malay, about 32.9% of the 
Orang Asli had no formal education, and only 4.0% 

of them had received tertiary education. 

Table 2 shows the prevalence of hypertension, 
hypercholesterolemia, and diabetes mellitus 
among the rural community was 24.6%, 17.8%, and 
10.1%, respectively. The percentages of Malay 
with diagnosed NCDs were higher than the Orang 
Asli with hypertension (35.0% vs 14.8%), 
hypercholesterolemia (31.1% vs 5.2%) and 
diabetes mellitus (16.2% vs 4.3%), respectively. 
The Malay respondents also had a higher 
percentage of being abdominal obese (70.6% vs 
59.7%), increased blood pressure (54.4% vs 29.8%), 
and elevated blood glucose (8.7% vs 5.5%) 
compared to the Orang Asli. For lifestyle NCDs risk 
behaviour, smoking cigarette status was 31.7% for 
Malay and 28.0% for the Orang Asli. More than half 
of the respondents were physically inactive 
(52.1%), with 53.7% and 50.5% among Malays and 
the Orang Asli, respectively. For Orang Asli, 7.1% 

of them consume the alcoholic drink. 

Bivariate testing indicates the relation between 
ethnicity and determinant factors. The results 
show that there are six variables with significant 
correlation, namely, hypertension (P<0.001), 
hypercholesterolemia (P<0.001), diabetes 
mellitus (P<0.001), abdominal obesity (P=0.004), 
increased blood pressure (P<0.001) and alcohol 

consumption (P<0.001). 

Multivariate test results (Table 3) show three 
variables have a significant influence in Malay 
ethnicity, namely, hypercholesterolemia with 
OR=6.035 (95%CI: 3.150,11.561), abdominal 
obesity with aOR= 1.807 (95%CI: 1.065, 3.067), 
and increased in blood pressure with OR 2.359= 
(95%C1: 1.619,3.437).  

Figure 2 shows the KAP categorization among the 
Malays and Orang Asli, while Table 4 shows the 
KAP score association between ethnicity. For the 
knowledge category, the majority (67.3%) of 
Malays in the good category. In Orang Asli, more 
than half of them (51.7%) them in the poor 
category, with only 25.8% of them in the good 
category. The total mean and standard deviation 
of knowledge score was 22.28±6.072, with a 
median of 27 and interquartile range (IQR) of 7 for 
the Malays. Whereas, for the Orang Asli, their 
knowledge score was significantly less than Malay 
with mean 12.82±9.671, median 13, and IQR of 19 
(p <0.001). 

For Malay, the total mean attitude score was 
65.52±5.747, with a median of 68 and IQR of 7, 
which is significantly higher than the Orang Asli 
with mean attitude score was 59.81±6.237 and a 
median of 60 and IQR of 8 (P <0.001). However, 
even though the Orang Asli attitude score lowered 
than Malays, most of them were in a good attitude 

category. 

For Malays and Orang Asli, only 22.3% and 16.0% 
had a good practice, respectively. The total mean 
practice score was 7.84±2.137, with a median of 
8 and IQR 3 for Malays and 7.84±2.137, median 8, 
IQR 2 for Orang Asli with no significant difference 

among them.

Table 1: Distribution of socio-demographic characteristics (n=634) 

Characteristics  Total 
no. (%) 

Malay (n = 309) 
no. (%) 

Orang Asli(n = 325) 
no. (%) 

P-value 

Socio-demographic     
Age category 

      18-39 
      40 and above 

 
242 (38.2) 
392 (61.8) 

 
66 (21.4) 
243 (78.6) 

 
176 (54.2) 
149 (45.8) 

 
- 

Gender 
      Male 
      Female 

 
225 (35.5) 
409 (64.5) 

 
131 (42.4) 
178 (57.6) 

 
94 (28.9) 
231 (71.1) 

 
- 

Education 
      None 
      Primary 
      Secondary 
      Tertiary 
      Others 

 
123 (19.4) 
226 (35.6) 
233 (36.8) 
50 (7.9) 
2 (0.3) 

 
16 (5.2) 

101 (32.7) 
153 (49.5) 
37 (12.0) 
2 (0.6) 

 
107 (32.9) 
125 (38.5) 
80 (24.6) 
13 (4.0) 

0 

 
<0.001*b 

a Fisher-Exact Test; * Significant at p<0.05 levels 
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Table 2: Bivariate analysis of disease profile and NCDs risk in Malay (n= 309) and Orang Asli (n=325) 
communities 

Characteristics  Total,  
no.(%) 

Malay,  
no.(%) 

Orang Asli, 
no. (%) 

P-value 

Self-reported NCDs     

Hypertension 156 (24.6) 108 (35.0) 48 (14.8) 
 

<0.001*a 

Hypercholesterolemia 
 

113 (17.8) 96 (31.1) 17 (5.2) <0.001*a 

Diabetes Mellitus Type II 64 (10.1) 50 (16.2) 14 (4.3) <0.001*a 

NCDs risk     

BMI Obese (≧25.00 kg/m2) 379 (59.3) 184 (59.5) 192 (59.1) 0.904a 

Abdominal obesity 412 (65.0) 218 (70.6) 194 (59.7) 0.004*a 

Increased blood pressure 265 (41.8) 168 (54.4) 97 (29.8) <0.001*a 

Increased blood glucose 45 (7.1) 27 (8.7) 18 (5.5) 0.117a 

Alcohol consumption 23 (3.6) 0 23 (7.1) <0.001*a 

Cigarette Smoker 189 (29.8) 98 (31.7) 91 (28.0) 0.307a 

Physically inactive 330 (52.1) 166 (53.7) 164 (50.5) 0.411a 
BMI: body mass index; a Chi-Square Test; b Fisher-Exact Test; * Significant at p<0.05 levels 

Table 3: Univariate and multivariate analysis of major NCDs and NCDs risk in Malay and Orang Asli 
communities (n=634) 
 

Variables Crude ORa 

(95% CI) 
P–valueb Adjusted ORb 

(95 %CI) 
P-valueb 

Hypertension 3.101 (2.109,4.559) <0.001* 1.038 (0.624,1.727) 0.860 

Hypercholesterolemia 8.166 (4.737,14.076) <0.001* 6.035 (3.150,11.561) <0.001* 

Diabetes Mellitus Type II 4.288(2.318,7.93) <0.001* 1.760(0.776,3.991) 0.176 

BMI Obese (≧25.00kg/m2) 1.020 (0.743,1.400) 0.904 - - 

Abdominal obese 1.618 (1.163, 2.250) 0.004* 1.807 (1.065, 3.067) 0.025* 

Increased blood pressure 2.801 (2.021, 3.88) <0.001* 2.359 (1.619,3.437) <0.001* 

Increased blood glucose 0.612 (0.330, 1.136) 0.120 0.681 (0.315,1.469) 0.327 

Cigarette Smoker 1.194 (0.850,1.679) 0.307 - - 

Physically inactive 1.140 (0.834,1.557) 0.412 - - 

aSimple logistic regression, bMultiple logistic regression; Minimum tolerance value=0.587; Maximum VIF value= 1.702; 
Hosmer-Lemeshow test P-value= 0.508; Overall percentage correct=67.4%; Dependent variables: Malay ethnicity 

 
Table 4: Association between ethnicity with total scores of knowledge, attitude, and practice regarding 
NCDs using Mann-Whitey Test (n=634) 

Characteristics  Malay (n = 309) Orang Asli (n = 325) P-value 

mean (SD) median (IQR) mean (SD) median (IQR) 

Knowledge 22.28 (6.072) 27 (7) 12.82 (9.671) 13 (19) <0.001* 

Attitude 65.52 (5.747) 68 (7) 59.81 (6.237) 60 (8) <0.001* 

Practices  7.84 (2.137) 8 (3) 7.66 (1.780) 8 (2) 0.800 

SD: Standard deviation; IQR: Interquartile range; * Significant at p<0.05 levels 
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Figure 1: Level of knowledge, attitude and practices among respondents by percentages 

 

DISCUSSION 
 
The study found that the overall prevalence of 
NCDs among the rural population for 
hypertension, hypercholesterolemia, and 
diabetes mellitus was 24.6%, 17.8%, and 10.1%, 
respectively. The rate was higher compared to the 
national report by Institute for Public Health for 
Malaysian rural populations, which were 12.8%, 
7.1%, and 7.2% for hypertension, 
hypercholesterolemia, and diabetes mellitus, 
respectively3. The rates of NCDs may vary in 
different populations based on their demographic 
profiles, lifestyles, and on the diet and food 
intake. Negeri Sembilan is among the highest 
state-reported with this NCDs condition, with 
most of the participants in this study aged above 
40 years old, thus contributed to the reported 
rate in this study slightly higher compared to 
general Malaysian populations 3,26,27. For the 
transitional community living in the rural, 
epidemiological transition towards modernization 
lead to a similar prevalence of NCDs trend 

comparable to the urban population28.  

 
An earlier study in Perak rural community also 
reported a similar finding, which showed the 
Malays had a higher prevalence of metabolic 
syndrome conditions and cardiovascular risk 
factors as compared to the Orang Asli6,7. However, 
these studies also emphasize the increased 
prevalence of this NCDs risk as compared to very 
early reported studies among Orang Asli with low-
risk factors and the absence of coronary heart 
disease29 and prevalence of diabetes mellitus was 
0.3% back in 1993 30. The Orang Asli tribe in this 
study was from the Temuan subtribe. Comparing 

to another study among Proto-Malays from the 
Jakun tribe reported a lower prevalence of 
diagnosed hypertension, hypercholesterolemia, 
and diabetes with a prevalence of 9.7%, 0, and 

4.2%, respectively31. 

During these early studies also found that none of 
the Orang Asli was obese. However, we found no 
significant difference in BMI obese in these 
communities, with more than half of the 
respondents, were having a BMI obese29. 
Abdominal obesity among Malays was significantly 
higher, but the percentages were also high among 
Orang Asli as compared to the study reported by 
Ali et al.in 20167. The rural community of Malays 
and Orang Asli with a high prevalence of BMI obese 
(59.3%) and abdominal obesity (65.0%), which 
indicates that either they had a sedentary 
lifestyle or an unbalanced diet31,32. In this study, 
the participants with increased blood pressure 
and blood glucose were also worrying. Even 
though the percentage among the Orang Asli was 
lower compared to Malays, the percentages were 
also higher than reported by Wong et al.in 2018 in 

the Orang Asli31 

The social behaviour in terms of alcohol drinking 
habits, smoking, and physical activity may 
determine the distribution of disease in both 
communities. Harmful use of alcohol is known to 
cause cardiovascular diseases, diabetes, and 
cancers9. Since alcohol is prohibited among 
Muslim Malay, none of them were alcohol 

drinkers.  
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The four main types of NCDs contributed to 
modifiable behaviour risk factors of tobacco 
used9. No significant difference found for smoking 
in both communities. Even though the Orang Asli 
reported lower percentages of smokers compared 
to the Malays, previous studies reported that 
among those who smoked, the percentage of 
heavy smokers was higher among the Orang Asli 
compared to Malays 32. Since this study did not 
explore the pattern of the cigarette or tobacco 
smoking, further studies to gather this data may 
be essential as behaviour is modifiable. Additional 
to that, a study on smoking behaviour among 
secondary school students in Negeri Sembilan also 
showed a worrying trend with rural adolescents 
(15.3%) had significantly higher percentages of 
current smokers compared to 12.8% of urban 
adolescents. The prevalence of smoking was also 
higher among Malay (20.4%) and Orang Asli (17.0%) 
adolescents 33. This problem should be curbed 
early as this behaviour will last until their 
adulthood if no preventive and health promotion 
strategic that lead to additional public health 

burden to the government.  

The physical activity is known as a protective 
factor from the development of cardiovascular 
diseases and diabetes34. However, about half of 
the respondents were physically inactive with no 
significant difference in both communities. 
Environmental plays an essential role in the 
involvement of physical activity. Even for the 
rural indigenous community locally and 
worldwide, lack of physical activity was observed 
due to poor maintenance of natural resources and 
limited access to space and facilities that support 
an active lifestyle in their settlement, which has 

implications for NCDs risk later in life35,36. 

In this study also, only 24.6% of the Orang Asli 
completed secondary school, which was less than 
half the national average of 72.0% 37. The low 
educational attainment among the Orang Asli 
posed a severe limitation for acquiring knowledge 
on health-related disease, including NCDs. Finding 
from this study shows poor knowledge on the NCDs 
in the Orang Asli compared to rural Malays. This 
knowledge disparities among the Orang Asli in 
Malaysia have been previously reported even in 
the more urbanized Orang Asli 38-40. With a low 
attitude towards disease, it might pose an 
additional challenge for the government in 
disease management in this vulnerable population 
as chronic diseases may develop slowly without 
early signs and symptoms of illness until later 
stages. For NCDs management within the primary 
health care system provided by Malaysian 
government is on integrated and comprehensive 
service delivery at the first point of contact to 
provide a full range of NCDs services, including: 
promotive, preventive or wellness services; 
screening; identification of risk factors; 

intervention; treatment; and rehabilitation41.  

Finding from this study shows low lifestyle 
practices behaviour with no significant difference 
in both communities. Therefore, preventive 
strategies that aimed at reducing exposure to the 
risk of diseases including early risk identification 
through screening, risk intervention via increasing 
education and health promotion, and risk 
management of continuous disease monitoring 
shall be strategic in both communities, 
particularly among the Orang Asli. 

For the Orang Asli, numbers of research 
consistently show the link between their lifestyle 
changes and obesity, metabolic syndrome, and 
ultimately NCDs7,31,40. Due to the vulnerability of 
this community and the heterogeneity across 
tribe, the differences in disease burden and risk 
factors that affect groups of Indigenous people 
shall be explored further as it is known that large 
numbers of people’s in this community with low 
income, lagging in education and poor living 
conditions42. The use of mix methods as the basis 
for exploring this issue using the quantitative and 
qualitative approach suggested in the future. In 
community practices, the input gathers from this 
approach will provide more meaningful data for a 
targeted intervention program that suits to the 

community can be designed31,43. 

This cross-sectional study could not determine the 
cause-effect relationship, and the findings from 
this study could not be generalized to the rest of 
the rural communities, particularly among Orang 
Asli populations in Malaysia due to their 
heterogeneous across tribe42. The degree of 
generalizability also remains a potential issue 
associated as a convenience method used for 
sampling methods. However, this method was 
commonly used mainly in the study among the 
Orang Asli populations13,44. There was a likelihood 
of data misreporting due to the respondents 
either under- or over-reporting for their 
prevalence of the diseases. Nevertheless, to the 
best of our knowledge, this was the first study 
that attempted to assess the knowledge, attitude, 
and knowledge of lifestyle behaviour risk NCDs as 
previous studies more focus on a specific type of 
NCDs in rural Malaysian and also among the Orang 
Asli in Malaysia. This study also determined the 
burden of major NCDs and their NCDs risk factors 
among transitional communities that living with 
one another. 

CONCLUSION 
 
Life-style related NCDs is at an alarming level in a 
rural community with an increasing burden among 
the Orang Asli communities. With lower 
knowledge and attitude on the diseases and 
comparable in terms of life-style behavioural 
practices level among the Orang Asli, immediate 
actions by researcher, health professional and 
also government agencies is essential to educate 
the people at risk so further early screening and 
prevention of health risks can be strategic since 
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this life-style related NCDs is modifiable and 

preventable. 
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