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  Abstract 
Background: Wide range of activities involved in municipal solid waste 
(MSW) management may lead to development of musculoskeletal disorders 
(MSDs) in MSW disposal male workers. Not much studies were done about 
the prevalence and associated factors of MSDs in MSW disposal male work-
ers in Bangladesh; Objectives: To determine the prevalence and associated 
factors of (MSDs) among MSW disposal male workers in a selected area of 
Dhaka City, Bangladesh; Methodology: A total of 102 MSW disposal male 
workers (n = 102) were included in the study by convenient sampling proce-
dure. A structured questionnaire was used to collect the information/data by 
face to face interview for 6 months (January to June 2021) from the selected 
area of Dhaka city. Data were numerically coded and captured in Excel using 
SPSS Software Programme-Version 22 and subjected to cross sectional ana-
lyses by Chi-squired (X) tests; Results: Socio-demographic, ergonomic, 
MSDs/pain, work/career, posture and treatment seeking pattern related infor-
mation were obtained and recorded of the 102 respondents (age range: 18-67 
years, majority age range: 18-27 years ie.59/57.8%, married: 75/73.5%, un-
married: 27/26.5%, majority: n=68/66.7% had normal BMI/18.5-24.9, career 
period: 1-30 years and majority: n=79/78.4% were illiterate). Types of work 
varied as collection, transfer and two or more with postures as standing 
(N=87, 85.3%), sitting (n=2, 2.0%), bending (n=101, 99.0%) and all types 
(n=1, 1.0%) indicating multiple working postures for individuals. MSDs were 
present in 85 (83.3%) and absent in 17 (16.7%) respondents. Pattern of pain 
varied as temporary (n=74, 88.1%), continuous (n=3, 3.6%) and on movement 
(n=39, 46.4%). About severity of pain, 1% (n=1) had mild, 73% (n=62) had 
moderate and 26% (n=22) had severe type of pain and 16.7% (n=17) had no 
response to pain. Location of pain (n=85) were in neck (54.1%, n= 46), 
shoulder (80.0%, n=68), elbow joint (8.2%, n=7), wrist joint (7.1%, n=6), up-
per back pain (15.3%, n=13), lower back pain (90.6%, n=77), knee joint 
(23.5%, n=20) and ankle joint (2.4%, n=2) indicating that each of them had 
pain in multiple locations. Of them (n=85, 83.3%), 50 (49%) received treat-
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ment from doctors (n=47, 94%), physiotherapists (n=1, 2%), others (n=2, 4%) 
and 35 (34.3%) did not receive treatment. Among the 50 treated patients, con-
dition improved in 17 (16.7%), worsened in 1 (1.0%) and unchanged in 32 
(31.4%) of them. Statistical analyses indicated that age (p=0.167), BMI 
(p=0.155), education level (p=0.329) and career period (p=0.293) were not 
significantly associated with MSDs in our respondents; Conclusions: An in-
tegrated health education consisting of ergonomics and healthy work habits 
needs to be incorporated in a pre-health screening programme. Also, a routine 
workplace health promotion model needs to be activated for these workers. 
Further analytical and interventional studies are warranted involving more 
respondents from wider areas of Bangladesh including Dhaka city to evaluate 
the effectiveness of information related intervention. 
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1. Introduction 

Municipal solid wastes (MSWs) are produced and discarded every day and it can lead to pollution if it is not 
collected, treated and disposed regularly. MSWs include many different things including food and garden waste, 
product packaging, plastics, glass, metals, furniture, clothing, electrical appliances and medical wastes, i.e., wastes 
from households, commercials and medical institutions [1, 2]. Despite waste collection has been contributing 
greatly to human health by reducing the risk of several infectious diseases, workers are at high risk of fatal and 
non-fatal occupational accidents [3]. Waste collection is therefore a necessary activity all around the world and 
removal of MSWs is a job associated with a variety of biological, chemical, mechanical, physical and psycholog-
ical hazards. In many developing countries including Bangladesh and Malaysia, MSWs are collected manually 
which requires repeated heavy physical endeavour such as lifting, carrying, pulling and pushing. Risks occur at 
every step in the MSWs management process, from the point of collection at homes, during transportation and at 
the sites of recycling or disposal [4]. MSW disposal workers play an important role towards the effectiveness of 
the waste management strategy planned by the local authority to ensure cleanliness of the country [5]. 

One of the occupational health hazards is work-related musculoskeletal disorders (MSDs). Symptoms of MSDs 
may develop from exposure to work activities that require repetitive motions, frequent use of muscles and tendons 
in an awkward posture and lifting heavy load. Most importantly MSDs may be due to long exposure to those 
aforementioned risks which many researchers called them as ergonomic risk factors [6]. The findings on the cause 
and effect relationship between ergonomic risk factors and the development of work-related MSDs among these 
workers were reported [7]. Socioeconomic status of waste disposal workers was low and their working conditions 
were unfavorable [8]. The risk of diseases resulting from exposure to various work hazards as well as risk of fatal 
and nonfatal occupational accidents for them is very high. Musculoskeletal problems are also common among 
waste collectors and nonfatal injuries are mainly musculoskeletal [9-11]. 

MSDs are an important public health problem in both developed and developing countries, with substantial 
negative impact on the quality of life. MSDs contribute to absenteeism, increased work restriction, transfer to oth-
er jobs, or disability with a considerable economic toll on the individual, the organization, and the society as a 
whole [12-14]. Moreover, MSDs are the most expensive form of work disability. Workplace activities such as 
heavy lifting, manual handling, prolonged sitting and standing, bending, and other repetitive tasks are known as 
risk factors for MSDs [15, 16]. Although MSDs represent a significant occupational issue for MSW disposal 
workers worldwide, there has been little study on the health and incidence of MSDs among MSW disposal work-
ers in developing countries like India, Bangladesh and others as indicated by literature review [17]. 

Evidence suggests that workers engaged in manual solid waste collection are vulnerable, due to inadequate 
protective measures, to various occupational health hazards such as respiratory disorders, gastrointestinal diseases, 
skin diseases, eye infections, headache and MSDs as compared to the general population due to the nature of their 
work [8, 18, 19]. 

The municipal waste loading occupation involves nature of work including lifting, pulling, pushing, bending 
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during the collection of waste materials and loading it into garbage compactors and lifting heavy loads to a higher 
loading position and unloading it on landfills increases the episodes of MSDs [20, 21]. 

One systematic review showed that the occupational accident rate among Danish MSW workers was 5.6 times 
higher than that of total work-force [3, 8]. The standards and norms for handling MSW in developed countries 
have reduced its occupational health impacts substantially. However, in developing countries solid waste workers 
and waste pickers are at much higher risk of occupational injuries [22-24]. In developing countries, the collection 
system is labor-intensive, workers have less protection, most waste is not safely contained in readily liftable load 
sizes, re-cycling are conducted from mixed waste, many waste pickers are children or women of child-bearing age, 
disposal is open dumping, disposal equipment operators are not in closed air conditioned [23, 25, 26]. 

Two studies conducted in Addis Ababa and Northwest Ethiopia showed that the prevalence of occupational in-
juries among solid waste workers were 43.7% and 63.9% respectively [22, 27]. Refuse collection is a hazard laden 
job which include injuries and possible infections from sharp objects such as broken glasses, serrated edges of tin 
cans, knives protruding as bags are lifted or swung and hypodermic needles. Solid waste collectors are exposed to 
increasing risk of injuries and probable respiratory and gastrointestinal tract diseases also [28, 29]. 

The present study was therefore undertaken with (i) General Objective: To determine the prevalence and asso-
ciated factors of MSDs among the MSW disposal male workers and (ii) Specific Objectives: To explore the so-
cio-demographic characteristics of MSW disposal male workers with MSDs; To establish the different body parts 
and the associated factors involved with MSDs; To find the number of experiences and episodes of MSDs among 
the MSW disposal male workers; To determine types of treatments received and consequences occurred. This 
study might help to set up prevention strategies for policy making and problem solving by discovering the magni-
tude and risk factors of MSDs. 

2. Methodology 

Operational Definitions: The operational definitions for Pain according to International Association for the 
Study of Pain (IASP), Municipal, Municipal Solid Wastes (MSWs), MSW Workers, Domestic Waste Pickers 
(DWPs), Prevalence, Musculoskeletal Disorders (MSDs), Visual Analogue Scale (VAS), Body Mass Index (BMI) 
according to International Obesity Task Force, were made according to standard procedures and practices for 
biomedical sciences research including Physiotherapy. These definitions were relevant to our research objectives 
and research question, i.e., What was the prevalence and associated factors of MSDs among the MSW disposal 
male workers in a selected area of Dhaka City? 

Study Design: A quantitative research model in the form of a cross-sectional study design was used to identi-
fying a defined population at a particular point in time and comparing results among respondents of different age, 
gender, or ethnicity; Study Site: MSDs among MSW disposal male workers; Study Area: A selected area of 
Dhaka city; Study Period: Six months, i.e., January to June 2018; Study Population and Sampling Procedure: 
All municipal solid waste workers of Dhaka who fulfilled the inclusion and exclusion criteria were the study pop-
ulation of this research. The non-probability convenience sampling procedure was used due to time limitation and 
small population size as it was easier, cheaper and quicker method of sample selection; Inclusion Criteria: Only 
male patients (respondents) medically stable with age range ≥18 years and willing to participate in the study; Ex-
clusion criteria: Subjects who were medically unstable, female patients; male patients age range below <18 years 
and not willing to participate in the study; Sample Size: The sample size was calculated using the equation 
n=Z2pq/d2, where, n= Desired sample size; z= Standard normal deviate usually set at 1.96 which correspondents 
to 95% confidence level; p= Proportion of the target population estimated to have particular characteristics (0.653); 
q= 1-p (1-0.653) = 0.347; d= Degree of accuracy desired usually set at 95% expressed in decimal (0.05). Accor-
dingly, the calculated sample size was = 347.6565 = 348. Out of the 348 actual sample size, due to time limitation 
and financial constraints, sample size was limited to 102; Data Collection Tools and Methods: Data were col-
lected by using both structured and semi structured mixed type questionnaire after obtaining consent and asking 
pre-determine questions to the participants and given time to understand the questions fully so that they answered 
accurately; Data Analysis: Data were analyzed using the software ‘Statistical Package for Social Sciences (SPSS) 
programme Version 22.0’. Data were resolved numerically coded and captured in Microsoft Excel using SPSS 
version 22.0 and Microsoft Office Excel 2007 was used to decorate the table, bar graph, pie charts etc; Ethical 
Consideration: The research proposal was approved by the ethical committee of Physiotherapy Department 
strictly following the procedures laid down by SCHS Ethical Review Committee based on WHO and BMRC 
guidelines [30]. 
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3. Results 

The “Questionnaire” developed was used to obtain information from MSW disposal male workers (respondents) 
about their socio-demographic factors, Ergonomic related information, MSDs and related treatment seeking pat-
terns. The information obtained from respondents were analyzed statistically constituting the contents of results as 
noted down. 

3.1 Socio-Demographic Information 

The overall age range of the respondents (n=102) was 18-67, the mean (age 28.47+-10.6) years. Among them, 
respondents 57.8% (n=59), 24.5% (n=25), 11.8% (n=12), 3.9% (n=4) and 2.0% (n=2) were in the age range of 
18-27 years, 28-37 years, 38-47 years, 48-57 years and 58-67 years respectively. The highest number of respon-
dents (n=59) were in the first age group, i.e., 18-27 years. Regarding marital status, 73.5% (n=75) were married 
and 26.5% (n=27) were unmarried respectively. BMI of the respondents (n=102) were in ranges of <18.5 (Under-
weight) (25.5%, n=26), 18.5-24.9 (Normal) (66.7%, n=68), 25-29.9 (Overweight) (0.0%, n=0) and 30 or above 
(Obese) (7.8%, n=8), respectively. 

Among the respondents (n=102), 2.9% (n=4), 56.9% (n=58) and 39.2% (n=40) had 1-4, 5-8 and 9-12 family 
members, respectively. Individual monthly income of the respondents varied from 10,000-14,000 taka (37.2%, 
n=38)) and 15,000-19,000 taka (62.7%, n=64), respectively. The family monthly income varied from 
16,000-25,000 taka (40.2%, n=41), 26,000-35,000 taka (36.3%, n=37), 36,000-45,000 taka (18.6%, n=19), 
46,000-55,000 taka (2.0%, n=2) and 56,000-65,000 taka (2.9%, n=3), respectively. Education levels of the res-
pondents (n=102) were illiterate (78.4%, n=80), able to read and write (10.8%, n=11), below primary level (8.8%, 
n=9) and above primary level (2.0%, n=2), respectively. 

3.2 Ergonomic Related Information 

Distribution of the respondents (n=102) based on period of work (career) revealed that 6 (5.9%), 29 (28.4%), 33 
(32.4), 17 (16.7%), 8 (7.8%) and 4 (3.9%) belonged to ranges of 1-5 years, 6-10 years, 11-15 years, 16-20 years, 
21-25 years and 26-30 years, respectively. Distribution of the respondent based on types of work (job) showed that 
46.1% (n=47), 46.1% (n=47) and 53.9% (n=55) were assigned to collection, transfer and two or more jobs (work), 
respectively. The respondents had multiple work assignments and their working postures showed that 85.3% 
(n=87), 2.0% (n=2), 99.0% (n=101) and 1.0% (n=1) of them maintained standing, sitting, bending and all three 
postures, respectively. 

3.3 MSDs related Information 

About the distribution of the respondents (n=102) based on presence of MSDs showed that 83.3% (n=85) had 
and 16.7% (n=17) had no MSDs. Regarding the severity in 85 respondents having MSDs, 1% (n=1), 73% (n=62) 
and 26% (n=22) had mild, moderate and sever type of MSDs, respectively. The distribution of respondents based 
on pattern of pain and duration of pain are stated in Table 1 and Table 2, respectively. 

About location of MSDs in the 85 respondents, 54.1% (n=46) had neck pain, 80.0% (n=68) had shoulder pain, 
8.2% (n=7) had pain in elbow joint, 7.1% (n=6) pain in wrist joint, 15.3% (n=13) had upper back pain, 90.6% 
(n=77) had lower back pain, 23.5% (n=20) had knee joint pain and 2.4% (n=2) had ankle joint pain. This clearly 
indicated that respondents had MSDs in multiple locations. 

Table 1. Distribution of the respondents based on pattern of MSDs 

Variable Number Percent (%) 

Pain Pattern  

Temporary 74 88.1 

Continuous 3 3.6 

On movement 39 46.4 

Total 116 138.1 

Complaints of temporary pain, continuous pain, pain on movement and with no pain were observed in 74 (88.1%), 3 (3.6%), 39 (46.4%) and 17 
(16.7%) respondents respectively indicating that respondents with MSDs (n=85) had multiple complaints. 
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Table 2. Distribution of the respondents based on duration of pain 

Variable Number Percent (%) 

Pain Duration  

1-4 7 6.9 

5-8 74 72.5 

9-12 4 3.9 

Total 85 83.3 

Among the respondents (n=85, 83.3%), duration i.e. stay of pain varied from 1-4 hours in 6.9%, (n=7), 5-8 hours in 72.5% (n=74) and 9-12 hours 
in 3.9% (n=4) respondents, respectively. 

3.4 Information Related to Treatment Seeking Pattern 

Treatment seeking pattern and their outcomes are presented in Table 3, Table 4 and Table 5, respectively as 
stated below. 

Table 3. Distribution of the respondents based on treatment received 

Variable Number Percent (%) 

Treatment Received  

Yes 50 49.0 

No 35 34.3 

Total 85 83.3 

Among the respondents (n=85, 83.3%), 50(49.0%) received treatment and 35(34.3%) did not receive treatment. 

Table 4. Distribution of the respondents based on type of treatment received 

Variable Number Percent (%) 

Treatment Types  

Medical Doctors 45 90.0 

Physiotherapist 1 2.0 

Others 4 8.0 

Total 50 100 

Out of the 50 respondents taken treatment, 45(90.0%) went to medical doctors (Physicians), 1(2.0%) gone to Physiotherapist and 4(8.0%) of them 
received other treatments. 

Table 5. Distribution of the respondents based on treatment outcome 

Variable Number Percent (%) 

Treatment Outcome  

Improved 17 34.0 

Worsened 1 2.0 

Unchanged 32 64.0 

Total 50 100 

Regarding treatment outcome in those 50 respondents, 17(34.0%) had improvements, 1(2.0%) were worsened and in 32(64.0%) condition remained 
unchanged. 
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Statistical Analyses for Associations: Analyses of associations are stated in Table 6 and Table 7, respectively. 
These analyses indicated that age (p=0.167), BMI (p=0.155), education level (p=0.329) and period of career 
(p=0.293) were not significantly associated with MSDs. 

Table 6. Associations of Socio-demographic factors with MSDs 

 Musculoskeletal disorders 2χ  Df p-value 

 Yes No    

Age      

18-27 45 14 

6.471 4 0.167 

28-37 23 2 

38-47 12 0 

48-57 3 1 

58-67 2 0 

BMI      

<18.5 20 6 

5.239 3 0.155 
18.5-24.9 58 10 

25-29.9 0 0 

30 and above 17 1 

Education Level      

Illiterate 64 16 
3.440 3 0.329 

Read & Write 11 0 

Below primary level 8 1    

Above primary level 2 0    

p ≤  0.05 : significant; p> 0.05: Not significant 

Table 7. Associations of ergonomic related factors with MSDs 

 Musculoskeletal disorders 2χ  Df p-value 

 Yes No    

Period of career (Year)      

1-5 4 2 

6.137 5 0.293 

6-10 21 8 

11-15 28 5 

16-20 15 2 

21-25 8 0 

26-30 4 0 

p ≤  0.05: Significant; p> 0.05: Not significant 
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4. Discussion 

Solid waste management encompasses a wide range of activities including collection, transfer, treatment and 
recycling that require repetitive motions, frequent use of musculoskeletal movement in awkward postures which 
may lead to development of MSDs. Occupational injuries are any physical injury conditions sustained on a worker 
in connection with the performance of his or her work [31]. They pose a major public health problem and are a 
source of substantial human and economic cost in both developed and developing countries [32, 33]. 

It was revealed that a large majority (85/102; 83.3%) of MSW disposal male workers had experience of MSD 
similar to observations reported in another study [34]. Statistically no significant associations between the age 
groups and MSDs among our MSW disposal male workers were observed (p=0.167) (Table 4) similar to another 
reported study (p>0.05) [18]. However, statistically significant findings (p<0.05) were reported in another study 
[35]. In our study, BMI was found not significantly related with MSDs (p=0.589) similar to a previously reported 
study (p>0.5) [18]. However, our results were in contradiction to significant relationship between BMI and MSDs 
in MSW disposal workers as reported in a previous study (p=0.013) [35]. 

In the present study, high percentage of musculoskeletal complaints (83.3%, n=85) were detected among MSW 
collectors, and the lower back (90.6%, n=77) was the most frequently affected body region. High prevalence of 
MSDs among MSW collectors was reported in studies from Brazil [36]. The independent risk factors for MSDs 
among MSW collectors were reported to be duration of employment, lifting, pulling, pushing/carrying loads 
(>20/kg) and walking for long periods of time. The differences in the distribution of musculoskeletal complaints 
in different types of MSW collectors were statistically not significant, but shown higher in the rag pickers group 
as reported [34]. These reported observations were contrary to and differ from our present study. The career period 
of MSW disposal male workers was found not to be significantly associated with MSDs in the present study 
(p=0.293) (Table 5). However, MSDs were reported to be significantly linked with period of career in another 
study by Pintakham and Sandul [35]. 

In many developing countries, MSW is collected manually including household which requires repeated heavy 
physical activity such as lifting, carrying, pulling, and pushing [8]. The study suggested that MSW workers were 
mostly engaged in manual handling tasks for waste collection. Though the workers were found to be highly expe-
rienced, they had little knowledge about health hazards at their workplace. The nature of duties involved in refuse 
collection requires the use of relevant protective equipment. Where possible the personal protective equipment 
should be tried out before general use as suggested by several investigators. Many studies carried out in developed 
and in some developing countries in this regard were documented in literature and integrated screening of 
workplace hazards and awareness might help to prevent further development of MSDs among these high-risk 
groups [19, 34, 35, 37-40]. 

Despite the fact that MSDs may cause great deal of sufferings among MSW disposal male workers, only small 
number of them (50/85, i.e., 49%) received treatment in our study. Of those 50 workers, 45, i.e., 90% received 
treatments from doctors and only 1, i.e., 2% of them received physiotherapy. This pattern of treatment should be 
changed and perhaps more workers may be encouraged to undertake relevant physiotherapy treatments in addition 
to medication. 

In conclusion, the less educated MSW disposal workers seem to be less aware of the potential hazards and 
health impacts related to the collection methods. The unfavorable working conditions of MSW collectors could be 
ameliorated through engineering, medical, and legislative measures as well as a proper workplace health promo-
tion model intervention. As education level was found to be a significant contributing factor for MSDs, an inte-
grated health education consisting of ergonomics and healthy work habits needs to be incorporated in a pre-health 
screening program. They should be encouraged to undertake more of physiotherapy in addition to medication. In 
addition, a routine workplace health promotion model needs to be activated for the welfare of these under margi-
nalized population. 

Based on the present study findings, recommendations particularly precautions to be followed are noted below: 
Take regular breaks from working period; Do not do regular weight lifting; Maintain correct posture during work; 
Use comfortable equipment; Do regular exercise to relax body; Focus on health planning and education and In-
crease effective approach for primary prevention of MSDs. These may help to prevent and reduce occurrence of 
MSDs in MSW disposal male workers minimizing impact on the population as whole. Further analytical as well 
as interventional studies should be conducted including larger number of respondents from wider areas of Dhaka 
city as well as other parts of Bangladesh to generalize and implement the findings accordingly. This would be 
helpful for physiotherapists as well as other professionals in this field of research. 
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