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ABSTRACT

Low-wage workers significantly contribute to the nation’s continuous economic growth and prosperity. However, 
they were more vulnerable to non-communicable disease (NCD) than other workers, where, is mostly research fo-
cuses on Western countries-impose on large shares of the population in Asian countries has received far less atten-
tion. In view of this concern, this study attempts to identify the factors that may contribute to NCD among low-wage 
workers in Asia. This review applied the literature search method as the main methodology. Existing literatures in 
English languages from year 2011 to 2020 were identified. The database search was inclusive of PubMed and Google 
Scholar. A total of 16 studies that met the inclusion criteria were selected for this review. Findings from this review 
highlighted factors contributing to NCD, which were further divided into five categories, i.e., socio-demographic 
factors, behavioural factors, work-related factors, biological factors  and psychosocial factors. These factors contrib-
ute to the NCD  such as overweight, hypertension, diabetes, cardiovascular diseases and musculoskeletal disorders 
among low-wage workers. Identifying these factors contribute to a better understanding of NCD and risk factors 
among this population group.
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INTRODUCTION

Over the last few decades, socio-economic developments 
fueled by trade and marketing global and the higher 
reliance on modern technology have changed people’s 
lifestyle for an expansion in the prevalence of chronic 
diseases. In addition, employees’ socio-economic status, 
work stressors, and health risk profile expose them to risk 
factors for NCD (1). It is reported  that  more than 71% 
of all NCD deaths globally (2) and in most countries in 
Asia, where 47% of deaths are linked to the effects of 
rapid economic and social change, urbanization and 
globalization (3). 

Asian countries the World Health Organization (WHO) 
include countries in the Western Pacific region and 
Southeast Asian region, specifically Bangladesh, Bhutan, 
Brunei, Burma, Cambodia, China, East Timor, India, 
Indonesia, Japan, Laos, Malaysia, Maldives, Mongolia, 
Nepal, North Korea, Pakistan, the Philippines, South 
Korea, Singapore, Sri Lanka, Thailand, and Vietnam (4).
Arguably, the NCD pandemic has disproportionately 
affected the health among poor people (5,6). Compared 
to high-income earners, the low-income population is 
more likely to suffer from many chronic health problems. 
They also have a lower life expectancy, and the burden 
of healthcare is much higher. Most times, low wage 
workers could not afford out-of-pocket expenditures 
for services and treatment compared to those earning 
higher income (7-15). 
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Indeed, other studies also found that chronic conditions 
affect among low-wage workers on occupational health 
and safety problems. Low-wage workers refer to full-
time/full-year employees paid within the threshold of 
two-thirds of the median wages (16). They work mostly in 
low-end industries such as construction, transportation 
and utilities as well as service sector. The previous studies 
indicated that the low-wage workers more exposed to 
risk factors such as physical and psychosocial risk at 
the workplace than others groups have contributed to 
a higher incidence of chronic diseases especiallyn in 
Western countries (17-20), but,  limited  literature  about 
the risk factors of NCD in Asia. Hence, this review is 
aimed to explore the factors contributing to NCD among 
low-wage workers in a Asian countries.

MATERIALS AND METHODS

In order to identify potential factors contributing to NCD 
in this review, two electronic databases were searched 
to find for the information (PubMed and Google 
Scholar) between 2011 and 2020.  The inclusion 
criterion for the review should describe aspects like risk 
factors, predictors, chronic illness, chronic diseases, 
non-communicable diseases, studies conducted in Asia 
countries and low-wage workers. The articles excluded 
are those focusing on low-wage workers working 
outdoors, study not conducted in Asia, no English full 
text available, articles presenting reviews or systematic 
reviews, meta-analysis, and technical reports. Figure 1 
illustrates the flow for the selection of articles for the 
review.

RESULT

The initial multi-database search yielded 192 
publications. Of the 16 studies, the countries represented 
included Malaysia (n=5), Indonesia (n=3), India (n=2), 
Bangladesh (n=1), Pakistan (n=1), Nepal (n=1), Lebanon 
(n=1), Vietnam  (n=1) and China (n=1) as illustrated in 
Table I. Table II summarized the factors contributing to 
NCD among low-wage workers in Asia.

Figure 1: Flow Diagram on the Process of Study Selection

Table I: Characteristic of included studies

Author/Year/

Country

Sample size

      (n)
Study Design

Type of 
jobs

Findings
Identified risk factors for 

NCD

Anita et al. 2014 
Malaysia (21)

232 Cross-sectional 
study

Auto-
motive 
assem-
bly line 
workers

The findings revealed that age, job tenure and 
awkward posture were significantly associated 
with musculoskeletal disorders.

Age

Job tenure

Awkward posture

Bhowmik et al. 
2015 Bangla-
desh (22)

791 Cross-sectional 
study

Factory 
workers

There was a significant positive correlation be-
tween general obesity (body mass index) and 
central obesity (waist circumference and waist 
hip ratio) with hypertension and diabetes among 
factory workers.

Body Mass Index 

Central obesity 

Waist circumference  

Waist hip ratio

Foong et al. 
2014 Malaysia 
(23)

250 Cross-sectional 
study

Printing 
produc-
tion line 
workers

Sex (Male), heavy body weight, high body mass 
index (BMI) and duration of employment were 
significantly associated with musculoskeletal 
symptoms on the lower back (p<0.05).

Male

Body mass index (BMI)

CONTINUE
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Table I: Characteristic of included studies (CONT.)

Author/Year/

Country

Sample 
size

 (n)

Study Design
Type of 

jobs
Findings

Identified risk factors for 
NCD

Gawde et al. 
2016 Pakistan 
(24)

1183 Cross-sectional 
study 

Hotel 
workers 

(non-man-
agerial 

employees)

Age, tobacco, alcohol use, low physical activ-
ity, inadequate intake of fruits and vegetables 
and food preparation increase the risk of be-
ing overweight.

Age

Tobacco use

Alcohol use

Low physical activity

Inadequate intake of fruits 
and vegetables

Food preparation 

Habib et al. 
2019 Lebanon 
(25)

504 Cross-sectional 
study

Bakery 
workers

Somatizing tendency, heavy physical work-
load, having multiple jobs were significantly  
associated with upper musculoskeletal pain. 
Workers perceive that the work environment 
negatively affected their health and linked 
their working environment with the musculo-
skeletal pain they encounter. 

Somatizing tendency

Heavy physical workload 

Multiple jobs

Joseph et al. 
2016 India (26)

83 Cross-sectional 
study 

House-
keeping 
workers

Increased duration of work hours and years 
of employment were significantly associated 
with musculoskeletal disorders. 

Increased duration of work 
hours 

Years of employment

Kishore et al. 
2012 India (27)

74 Cross-sectional 
study

Factory 
workers

Smoking, alcohol intake, lack of physical ac-
tivity and inadequate fruit and vegetable in-
take were strongly associated with NCDs risk 
factors such as hypertension and diabetes.

Smoking

Alcohol intake, 

Lack of physical activity 

Inadequate fruit and vegeta-
ble intake

Nur Athirah et 
al. 2014 Malay-
sia (28)

120 Cross-sectional 
study

Palm oil 
mill work-

ers

Result was found that Osteoarthritis, history 
of previous injury and perception of exertion 
(very effort demanding tasks) are important, 
predictors for reporting of MSD symptoms. 

Osteoarthritis

History of previous injury

Perception of exertion

Pyakurel et al. 
2016 Nepal (29)

494 Cross-sectional 
study

Industrial 
workers

Workers aged > 45, heavy smokers, have a 
family history of hypertension, do not con-
sume fruits once a week, and those with high 
LDL levels of < 130 are more likely to develop 
cardiovascular diseases.

Age

Smoking

Family history

Inadequate fruit intake

High cholesterol

Raji et al. 2020 
Malaysia (30)

40 Cross-sectional 
study

Hotel 
house-
keepers

Highly repetitive movements and awkward 
posture were significantly associated with  
musculoskeletal disorders.

Highly repetitive 

movements

Awkward posture

Ramdan et al. 
2018 Indonesia 
(31)

40 Cross-sectional 
study

Women 
weavers

Education background, working experience, 
prolonged sitting and anthropometric size 
were associated with MSD among the women 
weavers.

Education background

Working experience

Prolonged sitting

Anthropometric size

CONTINUE



Mal J Med Health Sci 17(SUPP8): 239-247, Oct 2021242

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Table I: Characteristic of included studies (CONT.)

Author/Year/

Country

Sample size

      (n)
Study 
Design

Type of jobs Findings Identified risk factors for NCD

Ramdan et al. 
2019 Indone-
sia (32)

35 Cross-sec-
tional study

Rice mill 
operators

Workload, age, working period, work-
ing hours, working posture and manual 
handling risk were significantly associ-
ated with musculoskeletal disorders

Workload

Age 

Working period 

Working hours

Working posture 

Manual handling risk

Razak et al. 
2014  Malay-
sia (33)

556 Cross-sec-
tional study 

Palm oil mill 
workers

The findings revealed that the workers 
are at risk of awkward working pos-
tures, contributing to musculoskeletal 
disorders. 

Awkward working 

postures

Tran et al. 
2016 Vietnam 
(34)

394 Cross-sec-
tional study

Seafood 
processing 

factory

Older age, work duration, humid work-
ing environments, exposed to vibration, 
working condition, lifting heavy object, 
monotonous,  repetitive tasks, shift ar-
rangement and frequently worked over 
8 hours per day contribute to the high 
percentage of musculoskeletal disor-
ders.

Age

Work duration 

Working environments Exposed to 
vibration

working condition

Lifting heavy object

Monotonous

Repetitive tasks

Shift arrangement

Longer duration of services

Wang et al. 
2019 China 
(35)

1415 Cross-sec-
tional study

Industrial 
workers

Increased age, a high or low salary, 
night shift, two-week history of illness 
and treatment, concurrent chronic dis-
eases, limited access to health infor-
mation and negative attitude towards 
seeking healthcare were associated with 
musculoskeletal disorders.

Age

Salary

Shiftwork

Concurrent chronic diseases

Two-week history of illness and treat-
ment

Limited access to health information 

Negative attitude towards seeking 
healthcare

Wirdhani et 
al. 2019 Indo-
nesia (36)

115 Cross-sec-
tional study

Tempe crafts-
men

There is a relationship between work 
posture and musculoskeletal disorders 
to tempe craftsmen.

Work posture

Yasin et al. 
2020 Malay-
sia  (37)

172 Cross-sec-
tional study

Chemical fer-
tilizer factory

Those over 50 years of age and engag-
ing in repetitive works have a higher risk 
of lower back pain.

Age

Engaging in repetitive works
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Table II: Summary of factors contributing to NCD 

Factors Authors Major Findings

Socio-de-

mograph-

ic factors

Anita et al. (2014); 

Foong et al. 

(2014); Pyakurel et 

al. (2016); Travas-

so et al. (2014); 

Wang et al. 

(2019); Weavers et 

al. (2018) Yasin et 

al. (2020)

Age

Gender 

Education

Monthly income

Biological 

factors

Bhowmik et al. 

(2015); Foong et 

al. (2014); Pyak-

urel et al. (2016)

Body Mass Index (BMI)

Waist circumference (WC)

Waist hip ratio (WHR)

High cholesterol (LDL)

Be-

havioural 

factors

Gawde et al. 

(2016); Kishore et 

al. (2012); Pyak-

urel et al. (2016)

Tobacco use

Alcohol use

Low physical activity

Inadequate intake of fruits and 

vegetables intake

Work-re-

lated fac-

tors

Anita et al. 

(2014); Habib 

et al. (2019); Jo-

seph et al. (2016); 

Nur Athirah et al. 

(2014); Raji et al. 

(2020); Ramdan 

et al. (2018); Ram-

dan et al. (2019); 

Razak et al. 

(2014); Tran et al. 

(2016); Travasso et 

al. (2014); Wang 

et al. (2019); 

Wirdhani et al. 

(2019); Yasin et al. 

(2020)

Job tenure

Work posture

Manual handling risk

Somatizing tendency

Highly repetitive 

Movements

Prolonged sitting

Heavy physical workload 

History of previous injury

Perception of exertion

Multiple jobs

Increased duration of work hours 

Years of employment

Poor working conditions

Shiftwork

Engaging in repetitive works

Psychoso-

cial fac-

tors

Wang et al. (2019) Negative attitude towards seeking 

healthcare

Limited access to health informa-

tion

DISCUSSION

This article presents a literature review of factors 
contributing to NCD among low-wage workers. In this 
review, we were found that there were multiple factors 
contributing to the risk factors of NCD. The factors can be 
further divided into five big groups: socio-demographic 
factors, behavioural factors, biological factors, work-
related factors and psychosocial factors.

Socio-demographic factors
Socio-demographic factors have been found as the 
most common factors contributing to NCD among low-
wage workers. This finding indicated that workers aged 
between 40-45 years old and 50 and older have a higher 
risk of NCD, including overweight, cardiovascular 
diseases (CVD), musculoskeletal disorders (MSDs) 
(21,24,28,31,33,34,36), which is in agreement with 
similar studies conducted in Asian countries (37). 
Similarly in another studies (38-43) showed that 
increasing age was significantly associated with 
overweight/obesity, metabolic syndrome, hypertension 
and MSDs. This might be due to the physiological 
changes of older people are thought to be more 
susceptible to NCD.

Work-related factors
Most of the literature has reported that work-related 
factors such as engaging in a job that requires repetitive 
work, work posture, prolonged sitting, somatizing 
tendency perception of exertion (very effort demanding 
tasks), history of previous injury and multiple job able 
contribute to the risk factor of lower back pain and MSDs 
(21,25,27,28-36). Moreover, increased duration of work 
hours, years of employment, and shiftworks had a high 
risk of MSDs (33,35). As a result, most MSDs affected the 
well-being of workers at the workplace. These findings 
were in line with previous studies (44-47). This highlights 
the expedient need to develop ergonomic training 
programmes and  reducing  employees’ working hours 
could prevent and manage MSDs at the workplace. 

Behavioural factors
Besides, work-related factors, there are recognised 
associations between behavioural factors and risk of 
NCD such as overweight, hypertension, diabetes and 
cardiovascular diseases, in particular tobacco use, 
alcohol use, low physical activity and inadequate 
intake of fruits and vegetables intake among low-wage 
workers(24,27,29). This finding is concordant with 
those of studies (48,49) showed that those who have 
intensive physical works tend to have a higher risk of 
hypertension, total cholesterol, body mass index, and 
levels of obesity. Similarly, to previous studies, sedentary 
life cause hypertension by increasing atherosclerosis 
and stress as well as development of excess weight 
and obesity (50,51). Moreover, other studies (52-56) 
found that poor diet, low physical activity, smoking and 
alcohol consumption are related to an increased risk 
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of high blood pressure and CVD. This finding is line 
with the study conducted by (57-62) being physically 
inactive, alcohol consumption, low intake of fish, 
fruits and vegetables contribute to a high risk of NCD 
such as such as being overweight, abdominal obesity, 
hypertension, hypertriglyceridemia, and respiratory 
infection. Therefore, the importance of implementing 
lifestyle modification in line with the WHO guidance, 
such as managing tobacco and alcohol use, diet, and 
physical activity programmes as key strategies to prevent 
NCD among low-wage workers.

Biological factors
The present study also showed that biological factors 
include body mass index (BMI), waist circumference 
(WC) and waist hip ratio (WHR), and high low-density 
lipoprotein (LDL) were significantly associated with 
overweight, MSDs and CVD (22,23,28). These factors 
agree with several studies indicated that the working 
population as the high-risk group for CVD due to the 
raised blood pressure (BP), high BMI, and smoking (60-
62). Also, studies showed that overweight and obesity 
were associated with low back pain (63). The same 
study reported that high BMI is an independent risk 
factor for the development of MSDs (64-70). Therefore, 
suggests that reduction in overweight and obese workers 
is assumed to reduce the incidence of low back pain 
and MSDs.

Psychosocial factors
It is also noteworthy that limited access to health 
information and had negative attitude towards seeking 
healthcare more likely to cause an MSDs (34). According 
to (71), individuals with a more negative view of their 
disease tend to be less aware of health risks and less 
likely to demonstrate health-positive behaviors such as 
adhering to medical recommendations, such as personal 
care,  adopting or solutions for themselves.Moreover, 
due to lack of resources, they may have difficulty access 
to the personal health care services or to afford health 
care professionals. In this regard, psychosocial effects 
are evident in workers’ cognitive, emotional, and 
health behavior. Thus, low-wage workers must adjust 
to the demands of the illness itself as well as to strong 
partnerships with facility-based medical personnel are 
essential to reduce the prevalence of NCD.  

CONCLUSION

In conclusion, the review identified that socio-
demographic factors (age, monthly income,education 
and gender) work-related factors (engaging in a job that 
requires repetitive work, work posture, highly repetitive 
movement, somatizing tendency, multiple job, 
increased duration of work hours, years of employment, 
and shifts), behavioural factors (tobacco use, alcohol 
use, low physical activity and inadequate intake of 
fruits and vegetables intake) biological factors (BMI, 
WC, WHR and LDL) and psychosocial factors (negative 

attitude towards seeking healthcare and limited access 
to health information) contribute to NCD among low-
wage workers. Therefore, it is need to develop a holistic 
approach covering physical, psychosocial and healthy 
lifestyle to reduce the risk of NCD and protect low-wage 
workers’ safety and health. 

REFERENCES
 
1.	 Schouw D, Mash R, Kolbe-Alexanderb T. 

Changes in risk factors for non-communicable 
diseases associated with the ‘Healthy 
choices at work’ programme, South Africa. 
Glob Health Action. 2020;13(1):1827363. 
d o i : 1 0 . 1 0 8 0 / 1 6 5 4 9 7 1 6 . 2 0 2 0 . 1 8 2 7 3 6 3 . 

2.	 World Health Organization (WHO). 
Noncommunicable Diseases. Available 
f r o m : h t t p s : / / w w w . w h o . i n t / n e w s - r o o m /
f a c t s h e e t s / d e t a i l / n o n c o m m u n i c a b l e -
diseases (accessed on 20 May 2021).

3.	 World Health Organization: Global action 
plan for the prevention and control of non-
communicable diseases 2013-2020. In. Edited by 
WHO. Geneva, Switzerland: WHO; 2013: 55.

4.	 Zaki  LRM, Hairi NN. A Systematic Review of the 
Prevalence and Measurement of Chronic Pain in Asian 
Adults. Pain Manag Nurs. 2015; 16, (3): 440-452.

5.	 Mendenhall E, Kohrt BA, Norris SA, Ndetei D, 
Prabhakaran D. Non-communicable disease 
syndemics: poverty, depression, and diabetes among 
low-income populations. Lancet. 2017; 389:951–63.

6.	 Bennett JE, Stevens GA, Mathers CD, Bonita R, Rehm 
J, Kruk ME, et al. NCD Countdown 2030: worldwide 
trends in non-communicable disease mortality 
and progress towards sustainable development 
goal target 34. Lancet. 2018; 392:1072–88.

7.	 Clark D, Nothwehr F. Exercise self-efficacy 
and its correlates among socioeconomically 
disadvantaged older adults. Health 
Education Behaviour. 1999;25(4):535-46.

8.	 Lin CC, Rogot E, Johnson NJ, Sorlie PD, 
Arias E. A further study of life expectancy by 
socioeconomic factors in the National Longitudinal 
Mortality Study. Ethn Dis. 2003;13(2):240–7.

9.	 Singh GK, Siahpush M. Widening socioeconomic 
inequalities in US life expectancy, 1980-
2000. Int J Epidemiol. 2006;35(4):969–79.

10.	 Braveman P, Egerter S, Williams DR The 
social determinants of health: coming of age. 
Annu Rev Public Health. 2011a; 32:381-98.

11.	 Braveman P, Kumanyika S, Fielding J, Laveist T, 
Borrell L, Manderscheid R, Troutman A. Health 
Disparities and Health Equity: The Issue Is Justice. Am 
J Public Health. 2011b May 6. [Epub ahead of print].

12.	 Diez Roux A, Chambless L, Merkin S, Arnett D, 
Eigenbrodt M, Nieto F, et al. Socioeconomic 
disadvantage and change in blood pressure associated 
with aging. Circulation. 2002; 106:703-10.

13.	 Diez-Roux AV, Link BG, Northridge ME.A 



Mal J Med Health Sci 17(SUPP8): 239-247, Oct 2021 245

multilevel analysis of income inequality and 
cardiovascular disease risk factors. Soc Sci 
Med. 2000 Mar;50(5):673-87. Calles-Escandón 
J, Hunter JC, Langdon SE, Gómez EM, Duren-
Winfield VT, Woods KF. La Clínica Del Pueblo: 
a model of collaboration between a private media 
broadcasting corporation and an academic medical 
center for health education for North Carolina 
Latinos. J Immigr Minor Health. 2009;11(6):513-9.

14.	 Kanervisto M, Vasankari T, Laitinen T, Heliövaara 
M, Jousilahti P, Saarelainen S. Low socioeconomic 
status is associated with chronic obstructive airway 
diseases. Respir Med. 2011 Aug;105(8):1140-6.

15.	 Kanjilal S, Gregg EW, Cheng YJ, Zhang P, Nelson 
DE, Mensah G, Beckles GL. Socioeconomic status 
and trends in disparities in 4 major risk factors for 
cardiovascular disease among US adults, 1971-2002. 
Arch Intern Med. 2006 Nov 27;166(21):2348-55.

16.	 Ross M, Bateman, N. meet the low-wage workforce. 
The Metropolitan Policy Program at Brookings,2019.

17.	 Baron SL, Beard S, Davis LK, Delp L, Forst L, Kidd-
Taylor, et al. Promoting integrated approaches 
to reducing health inequities among low-
income workers: applying a social ecological 
framework. Am J Ind Med. 2014; 57(5): 539–56. 

18.	 Singh GK, Siahpush M. Widening socioeconomic 
inequalities in US life expectancy, 1980–
2000. Int J Epidemiol. 2006; 35(4):969–979. 

19.	 Landsbergis PA, Grzywacz JG, LaMontagne 
AD. Work organization, job insecurity, 
and occupational health disparities. 
Am J Ind Med. 2014; 57(5):495–515.

20.	 Lipscomb HJ, Loomis D, McDonald MA, 
Argue RA, Wing S. A conceptual model of 
work and health disparities in the United 
States. Int J Health Serv. 2006; 36(1):25–50.

21.	 Anita AR, Yazdani A, Hayati KS, Adon MY. 
Association between Awkward Posture and 
Musculoskeletal Disorders (MSD) among 
Assembly Line Workers in an Automotive Industry. 
Mal J Med Health Sci. 2014; 10(1):23–28.

22.	 Bhowmik B, Afsana F, Ahmed T, Akhter S, Choudhury 
HA, Rahman A, et al. Obesity and associated type 
2 diabetes and hypertension in factory workers 
of Bangladesh. BMC Res Notes. 2015; 8, 2–7. 

23.	 Foong MC, Adon MY, Rafee B, Azuhairi A.A. 
Prevalence of Musculoskeletal Symptoms Among 
Production Line Workers in A Printing Manufacturing 
Company, Malaysia. International Journal of Public 
Health and Clinical Sciences. 2014;1(1):109-117.

24.	 Gawde NC, Kurlikar PR. Chronic disease 
risk factors among hotel workers. Indian J 
Occup Environ Med. 2016;20(1), 14–20. 

25.	 Habib RR, El-Harakeh A, & Hojeij S. Musculoskeletal 
pain among bakery workers in Lebanon: a national 
survey. Cogent Engineering. 2019; 6(1): 1–11. 

26.	 Joseph B, Naveen R, Suguna A, Surekha A. 
Prevalence, Pattern and Factors Associated with 
Work-related Musculoskeletal Disorders (WRMD) 

among Housekeeping Workers in a Private 
Tertiary Care Hospital in Bangalore. Journal 
of Health Management. 2016; 18(4):545–554.

27.	 Kishore J, Kohli C, Sharma PK, Sharma E. 
Noncommunicable disease risk profile of 
factory workers in Delhi. Indian J Occup 
Environ Med. 2012; 16(3): 137–141. 

28.	 Nur Athirah DMY, Karmegam K, Shamsul BMT, 
Shahmi R, Sivasankar S, Putri A S. Risk factors of 
musculoskeletal disorders (MSD) among palm 
oil mill workers. In: UPM - SAGE Publications 
Young Writer’s Award 2015 Papers. 158-175. 

29.	 Pyakurel P, Karki P, Lamsal M, Ghimire A, Pokharel 
PK. Cardiovascular risk factors among industrial 
workers: a cross–sectional study from Eastern Nepal. 
J Occup Med Toxicol. 2016 May 14; 11(25): 2–7.

30.	 Raji ARA, Abidin EZ. Distribution of Musculoskeletal 
Symptoms and Ergonomic Risk Assessment Among 
Housekeepers at Budget Hotels in Sepang, Selangor. 
Mal J Med Health Sci.2020; 16(SUPP11): 101-108.

31.	 Ramdan IM, Candra KP, Fitri AR.Factors Affecting 
Musculoskeletal Disorder (MSD) Prevalence 
among Women Weavers Working With 
Handlooms in Samarinda, Indonesia. Int J Occup 
Saf Ergon International. 2018;26(3):507-513.

32.	 Ramdan IM, Wiranto A, Candra KP. Correlation 
Power of Related Factors Affected Musculoskeletal

	 Disorders Complaints Amongst Rice Mill Unit 
Operators. Asian J. Epidemiol.2019;12:45-52.

33.	 Razak S, Karuppiah K, Tamrin SBM. 
Musculoskeletal Disorder: The Prevalence among 
Workers in Selected Palm Oil Mills in Malaysia. 
Adv. Environ. Biol. 2104;8(15): 277-284.

34.	 Tran TTT,Phan CTT, Pham TC, Nguyen QT. 
After-shift Musculoskeletal Disorder Symptoms in 
Female Workers and Work-related Factors: A Cross-
sectional Study in a Seafood Processing Factory 
in Vietnam. AIMS Public Health. 2016 ;3(4):733-
749. doi: 10.3934/publichealth.2016.4.733.

35.	 Wang T, Zhao Y, Hao L, Jia J. Prevalence of 
musculoskeletal symptoms among industrial 
employees in a modern industrial region in Beijing, 
China. Chin. Med. J. 2019;132(7): 789–797.

36.	 Wirdhani WA, Wibowo R, Novi AC. Work Posture 
and Musculoskeletal Disorders of Tempe Craftsmen 
in Sanan Tempe Industrial Center, Malang East Java, 
Indonesia. Health Notions. 2019; 3 (3):116-120.

37.	 Yasin SM, Zubillah A, Shamsuri SA, Izwan 
MS, Azli MAM, Risam NS. Factors Associated 
with Lower Back Pain Among Workers in 
A Chemical Fertilizer Factory. Malaysian 
J. Public Health Med. 2020; (1): 311–317. 

38.	 Reynolds K, Gu D, Whelton PK, Wu X, 
Duan X, Mo J, et al. Prevalence and risk 
factors of overweight and obesity in China. 
Obesity (Silver Spring). 2007;15(1):10–8.

39.	 Hagen K, Linde M, Heuch I, Stovner LJ, 
Zwart JA. Increasing prevalence of chronic 
musculoskeletal complaints. A large 11-year 



Mal J Med Health Sci 17(SUPP8): 239-247, Oct 2021246

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

follow-up in the general population (HUNT 2 
and 3). Pain Med. 2011; 12 (11): 1657-1666.

40.	 Tan AK, Yen ST, Feisul MI. Determination 
of body weight status in Malaysia:an ethnic 
comparison. Int Jnn. 2011; 57:279–88.

41.	 Wan Mohamud WN, Ismail AA, Sharifuddin A, 
Ismail IS, Musa KI, Kadir KA et al. Prevalence of 
metabolic syndrome and its risk factors in adult 
Malaysians: Results of a nationwide survey. Diabetes 
Research and Clinical Practice. 2011;91:239-
45 .do i : 10 .1016 / j . d i ab r e s . 2010 .11 .025 ;

42.	 Wang Y, Beydoun MA. The obesity epidemic in 
the United States–gender, age, socioeconomic, 
racial/ethnic, and geographic characteristics: 
a systematic review and meta-regression 
analysis. Epidemiol Rev. 2007; 29:6–28.

43.	 Park S, Lee J, Lee J. Insufficient Rest 
Breaks at Workplace and Musculoskeletal 
Disorders Among Korean Kitchen Workers. 
Saf Health Work. 2021; 12(2):225-229.

44.	 Abolfotouh S M, Mahmoud K, Faraj K, Moammer 
G, ElSayed A and Abolfotouh M A. Prevalence, 
consequences and predictors of low back pain 
among nurses in a tertiary care setting. International 
Journal of Orthopaedics, 2015; 39(12): 2439-2449. 

45.	 Farlex, the Free Dictionary. Musculoskeletal 
disorders. Available from: www.
m e d i c a l d i c t i o n a r y . t h e f r e e d i c t i o n a r y .
c o m / M u s c u l o s k e l e t a l + d i s o r d e r s , 2 0 1 5

46.	 OSHA. Ergonomics: The study of work. Available from 
http://www.washingtonpost.com/ wpsrv/business/
legacy/pdf/ergonomic_study_of_work.pdf.

47.	 Borhany T, Shahid E, Siddique W A, Ali 
H. Musculoskeletal problems in frequent 
computer and internet users. Journal of Family 
Medicine Primary Care, 2018; 7(2), 337-
339. doi: 10.4103/ jfmpc. jfmpc_326_17.

48.	 Carnethon MR, Gulati M, Greenland P. 
Prevalence and cardiovascular disease correlates 
of low cardiorespiratory fitness in adolescents 
and adults. JAMA. 2015; 294:2981–2988.

49.	 Ibrahim M.M. Hypertension in developing 
countries: A major challenge for the 
future’, Current Hypertension Reports. 
Curr. Hypertens. Rep. 2018; 20(5),38.

50.	 World Health Organization. Physical Inactivity a 
Leading Cause of Disease and Disability, Warns; 
WHO: Geneva, Switzerland, 2002. Available 
from: http://www.who.int/mediacentre/news/

	 R e l e a s e s / r e l e a s e s 2 3 / e n / .
51.	 Kumar SG, Sundaram ND. Prevalence and 

Risk Factors of Hypertension among Bank 
Employees in Urban Puducherry, India. Int 
J Occup Environ Med. 2014; 5 (2):344-394.

52.	 Tanuseputro P, Manuel DG, Leung M, 
NguyenK, Johansen H, Canadian Cardiovascular 
Outcomes Research Team. Risk factors 
for cardiovascular disease in Canada. 
Can J Cardiol. 2003; 19 (11):1249–1259.

53.	 Lin Y, Lai X, Chen G, et al. Prevalence and risk factors 
associated with prehypertension and hypertension 
in the Chinese She population. Kidney Blood Press 
Res. 2012; 35:305–13. doi: 10.7326/M14-1651.

54.	 Biswas A, Oh PI, Faulkner GE, Bajaj RR, 
Silver MA, Mitchell MS, Alter DA. Sedentary 
time and its association with risk for disease 
incidence, mortality, and hospitalization in 
adults: a systematic review and meta-analysis. 
Ann. Intern. Med. 2015; 162 (2): 123–132.

55.	 Pilic L, Pedlar CR, Mavrommatis Y. Salt-sensitive 
hypertension: mechanisms and effects of dietary 
and other lifestyle factors. Nutr. Rev.2016; 74 
(10):645–658, 2016. doi: 10.1093/nutrit/nuw028.

56.	 Yang G, Ma Y, Wang S, Su Y, Rao W, Fu Y, Yu Y, Kou 
C. Prevalence and correlates of prehypertension 
and hypertension among adults in Northeastern 
China: a cross-sectional study. Int. J. Environ. Res. 
2016; 13 (1):82. doi: 10.3390/ijerph13010082.

57.	 Ishikawa K, Ohta T, Zhang J, Hashimoto S, Tanaka 
H. Influence of age and gender on exercise

	 training-induced blood pressure reduction in 
systemic hypertension. American Journal of

	 C a r d i o l o g y . 1 9 9 9 ; 8 4 ( 2 ) : 1 9 2 – 1 9 6 .
58.	 Thankappan KR, Shah B, Mathur P, Sarma PS, 

Srinivas G, Mini GK, et al. Risk factor profile 
for chronic non-communicable diseases: 
results of a community-based study in 
Kerala. Indian J. Med. Res. 2010; 131:53–63.

59.	 Radhika Ganesan, Sathya Rangaswamy M, 
Ganesan Anbazhagan, Saroja Raghavan, 
Vijayalakshmi      Parthasarathy, Sudha Vasudevan, 
Mohan Viswanathan. Dietary profile of urban 
adult populationin South India in the context 
of chronic disease epidemiology (CURES – 68) 
Public Health Nutrition.2010;14(4):591–598.

60.	 Parry Charles D., Patra Jayadeep, Rehm Jürgen. 
Alcohol consumption and non-communicable 
diseases: epidemiology and policy implications. 
Addiction. 2011;106(10):1718–1724.

61.	 Singh Shri Kant, Srivastava Swati. Behavioral 
risk factors and non-communicable diseases 
among adult men in demographically developed 
states of India: evidence from District Level 
Household and Facility Survey-4. Journal 
of Public Health. 2017;26(2):195–204.

62.	 Bardach Ariel Esteban, Caporale Joaquín Enzo, 
Rubinstein Adolfo Luis, Danaei Goodarz. Impact 
of level and patterns of alcohol drinking on 
coronary heart disease and stroke burden in 
Argentina. PLOS ONE. 2017;12(3): e0173704.

63.	 Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, 
Viikari-Juntura E: The association between obesity 
and low back pain: a meta-analysis. Am J Epidemiol. 
2010; 171: 135-154. 10.1093/aje/kwp356.

64.	 Nilsen TIL, Holtermann A, Mork PJ: Physical exercise, 
body mass index, and risk of chronic pain in the low 
back and neck/shoulders: longitudinal data from 
the Nord-Trondelag Health Study. Am J Epidemiol. 



Mal J Med Health Sci 17(SUPP8): 239-247, Oct 2021 247

2011; 174: 267-273. 10.1093/aje/kwr087.
65.	 Felson DT, Anderson JJ, Naimark A, Walker AM, 

Meenan RF. Obesity and knee osteoarthritis. 
The Framingham Study. Ann Intern Med. 1988 
;109(1):18-24. doi: 10.7326/0003-4819-109-1-18.

66.	 Gaida JE, Ashe MC, Bass SL, Cook JL. Is 
adiposity an under-recognized risk factor for 
tendinopathy? A systematic review. Arthritis 
Rheum. 2009; 61: 840-849. 10.1002/art.24518.

67.	 Kouyoumdjian JA, Zanetta DMT, Morita 
MPA. Evaluation of age, body mass index, 
and wrist index as risk factors for carpal 
tunnel syndrome severity. Muscle Nerve. 
2002; 25: 93-97. 10.1002/mus.10007.

68.	 Oliveria SA, Felson DT, Cirillo PA, Reed JI, 
Walker AM. Body weight, body mass index, and 

incident symptomatic osteoarthritis of the hand, 
hip, and knee. Epidemiology. 1999; 10: 161-
166. 10.1097/00001648-199903000-00013.

69.	 Grotle M, Hagen KB, Natvig B, Dahl FA, Kvien TK. 
Obesity and osteoarthritis in knee, hip and/or hand: 
an epidemiological study in the general population 
with 10 years follow-up. BMC Musculoskelet 
Disord. 2008; 9: 132-10.1186/1471-2474-9-132.

70.	 Peltonen M, Lindroos AK, Torgerson JS. 
Musculoskeletal pain in the obese: a comparison 
with a general population and long-term 
changes after conventional and surgical obesity 
treatment. Pain(Amsterdam). 2003; 104: 549-557.

71.	 Mateos LL. Psychosocial aspects of rheumatic and 
musculoskeletal diseases. Reumatol Clin 2020; 
16 (1) :1-2. doi: 10.1016/j.reuma.2019.02.001. 


