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Abstract

Objectives: This study aims to fill this gap by evaluating sewing workstations and analyzing the
prevalence of work-related musculoskeletal disorders and associated risk factors for operators in
case company.

MEetHODSs: The sample included 217 sewing machine operators. Data were collected through
standardized Nordic MSDs questionnaire and strain index tool for distal upper extremities on
selected garment workers. And also using logistic regression analysis were used to identify the
factors that influence the prevalence of work-related Musculoskeletal disorders and associated risk
factors for operators.

Result: The result showed that the prevalence rate for Musculoskeletal pain in different body regions
was 93.9% in the low back, 93.3% in the upper back, 76% in the neck, 65.4% in the hip/thigh/ and
buttocks, 52.0% in the shoulder, 45.8% in the elbow, 40.2% in the wrist or hand, 33% in the knee
and 36.9% in the ankle or feet. Moreover, the Strain Index (SI) score indicates hazardous (57%) and
some risk (29%), uncertain (21.7%), and probably safe (3.5%) of upper extremity disorders during
performing their tasks.

Conclusion: After analysis of the data using regression models, the result revealed that the
suitability of the sitting chair with the sewing workstation, the comfort of the working environment,
job satisfaction, medical history in the previous 12 months related to MSDs, working experience,
education level, and gender were the most significant factors associated with the prevalence of
WRMSDs among various body parts. The finding revealed the workstation of sewing machine
operator and emphasized the need for ergonomic interventions to minimize the MSDs among them.
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In the report of the Ethiopian Ministry of Labor and Social Affairs (MOLSA), from 279
establishments in the year 2014/2015, a total of 5,135 work-related accidents were reported and
among which 5,092 (99.16%) were non-fatal. This resulted in a cost of 2,195,960.74 ETB for a
medical case and an absence of 12,612 workdays by injured employees. According to MOLSA
report of 2014/15 in manufacturing industries 2856 (56.62%), victims were registered as work-
related accidents and diseases, in which garment industry is one of the most hazardous sectors
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In the sewing section, the risks for sewing machine operators have been linked to conditions
such as poor workstation design, and actions should be taken to eliminate the causes of this disorder
and make the workplace safe and healthy for the operators.

So, this paper mainly focuses on assessing the prevalence and associated risk factors of work-
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Figure 1: Sewing section workstation in Desta garment plc.

related musculoskeletal disorders in different body segments of
operators in sewing workstations in the case company.

As we see in Figure 1, in Desta garment, the sewing section
workstation is not scientifically looking suitable.

Finally, this paper conducted to fill this gap by ergonomically
evaluating the prevalence of musculoskeletal disorders in different
body segments and associated risk factors for sewing section operators,
and then using logistics regression analysis to identify which factors
are significantly associated with musculoskeletal disorders.

Literature Review

Ergonomics is the process of designing or arranging workplaces,
products, and systems so that they fit the people who use them, and
the profession that applies theoretical principles, data, and methods
to design to optimize well-being and overall performance.

Maintain neutral posture and ergonomics workstation

The neutral posture is the ergonomic standard for sitting in a
chair and using the computer or standing. A posture is considered
“awkward” when it moves away from the neutral posture towards the
extremes in the range of motions [1].

According to Goggins et al. [2], reported that Ergonomics lowers
costs and reduces MSD risk factors since MSDs account for 30% of all
worker’s comp claims and reduce indirect costs which can be up to
20 times the direct costs and improves productivity by 25% through
designing a job to allow for good posture, less exertion, fewer motions,
and better heights and reaches, the workstation becomes more
efficient and also improves employee engagement, if an employee
does not experience fatigue and discomfort during their workday,
it can reduce turnover, decrease absenteeism, improve morale and
worker efficiency. There are three major categories of the workplace:
Sitting, standing, and sit/stand.

Ergonomics in sewing room

The working posture at sewing machines should allow the mobility
of the limbs, ergonomically favorable arrangement of working and
visible zones, and a stable balanced state when performing the work
process. The study stated that 70% of sewing machine operators
using foot controls report back pain, 35% report persistent low
back pain, 25% have suffered a work-related disorder and 49% of
workers experience pain in the neck [3]. Setting up your sewing room
properly is of paramount importance regarding operators' physical

well-being, in sewing, cutting, and ironing operators positions that
tax your posture leads to fatigue, muscle pain, and chronic or serious
conditions of the spine [4].

Musculoskeletal disorders (MSDs)

At present, MSDs are one of the most important problems
ergonomists encounter in the workplace all over the world and
in many countries’ prevention of WMSDs has become a national
priority. Sitting posture mainly having pain on the low-back and it
is one of the most common Musculoskeletal Disorders (MSDs) in
sitting position and has been reported to occur in 50% to 90% of all
adults with recurrence rates of up to 90%. Approximately 15% to
20% of adults suffer from back pain each year. The operation usually
requires the operator to lean forward, with a forward inclined posture
of both head and trunk, to focus their attention and have better visual
control of the task.

Generally, some studies conclude that the majority of the garment
workers had been suffering from some kind of musculoskeletal
disorder depending upon the nature of work and their posture [5].

Factors associated with work-related musculoskeletal
disorders

Factors associated with the development of WRMSDs in garment
workers are categorized in the form of demographic factors (age, sex,
marital status, educational level, year of experience, and monthly
salary), personal factors (height and weight, smoking habit, habit
doing exercise, and medical history of MSDs), job-related factors
(payment method, working hour, health and safety training, job
satisfaction, comfort of the working environment, and fitness of
sitting chair with the working machine) [6].

Logistic regression analysis

In this paper both bivariant and multivariant logistic regression
analysis has been used to determine the prevalence of WRMSDs and
the significant association between the dependent and independent
variables had been examined by both regression analyses.

Logistic regression will model the chance of an outcome based
on individual characteristics. Because chance is a ratio, what will be
modeled is the logarithm of the chance given by:

In[lﬂ J:ﬂo + Blx1 + B2x2) + - SMXM + er ...
-7

where “n” indicates the probability of an event and “Bo” is the
regression coeflicients associated with the reference group and the
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“Xm” explanatory variables and “er” is an error term. At this point,
an important concept must be highlighted.

Methodology

Methods

Under the headings of what has been studied, the methods,
the instrumentation used, sampling method, data collection, and
data analysis, the methods and procedures used in the ergonomic
evaluation for sewing operators in the Ethiopian garment
manufacturing industry in Desta garment plc are explained. Several
approaches were utilized to determine the level of awkward postures
by applying logistics regression analysis, identifying which elements
are strongly correlated with the severity of MSDs.

According to Biadgo et al. [7], the researcher has been taken as the
dependent variables, such as the neck, shoulder, upper back, elbows,
wrist/hands, lower back, hip/thighs, knees, and ankle/feet, based on
the severity of MSDs report from participants using the Standard
Nordic MSD questionnaire. And this study has used this dependent
variable as a response variable [7].

Independent variables:

. Demographic factors (age, gender. marital status,
educational level, year of experience, and monthly salary).

. Personal factors (Body mass index, smoking habit, habit

doing exercise, medical history of systematic illness, and medical
history of MSDs) [6].

o Job-related factors (payment method, working hour, health
and safety training, job satisfaction, comfortable of the working
environment, and fitness of sitting chairs with the working machine)
[6].

. Strain index score also takes as independent variables.

Target population: The target population of this paper has been
concerned with garment manufacturing industries in the Desta
garment plc sewing section, in Ethiopia.

Sample proportion: According to Agresti and Coull [8], the
proportion of the expected frequency assumption is 50% with the
estimated population for Desta garment factory has around 400
sewing machine operators.

Then, the population is fine so we use this formula to get sample
size,

Z: Standard or z score: 1.96 (confidence level), P: Population
proportion assume 0.5, Q (sample population): 1-P =1-0.5=0.5=Q,
Margin Error (ME): 0.05 (5%), Population size = 400, then,

_ 2 2 ME’+Z°xPxQ
n= {(z xP x Q)+ ME )/[NH

n=192.36, Therefore, the researcher needed to survey 193
operators of Desta Garment PLC.

Finally, the sample size was determined using a single population
proportion and by adding a 10% non-response rate total sample size
for this study is 213 [7].

Sampling technique: After the size of the sample population is
determined, purposive or judgmental sampling technique has been
used based on their working experience, and willingness to participate

in the survey to identify the number of respondents or operators to
get the relevant data on the selected area [7].

Hypothesis development: In this study, four tests had been held
to determine the relationship between independent and dependent
variables, as well as the level of significance of factors linked to
the severity of MSD symptoms or pain in different segments of
the operators' bodies. All of the tests were evaluated using logistic
regression analysis.

1. HI: There is a relation between demographic factors and
the severity of MSDs in different operators' body segments. So, in this
case, the study formulates a hypothesis to determine the demographic
factors, such as age, gender, marital status, educational level, year of
experience, and monthly salary, need to check whether demographic
variables have strong significance or not with the severity of MSDs,
using logistics regression analysis.

2. H2:There s arelationship between personal factors and the
severity of MSDs in different operators' body segments. So, in this
case, the study formulates a hypothesis to determine the personal
factor (Body mass index, smoking habit, habit doing exercise, medical
history of systematic illness, and medical history of MSDs) need to
check whether personal variables have strong significance or not with
the severity of MSDs.

3. H3: There is a relationship between job-related factors
and the severity of MSDs in different operators' body segments. So,
in this case, the study formulates a hypothesis to determine the job-
related factor need to check whether job-related variables have strong
significance or not with the severity of MSDs.

4. H4: Thereis arelation between 4 strain index scores and the
severity of MSDs in upper body segments. So, in this case, the study
formulates a hypothesis to determine these 4 strain index scores need
to check whether 4 strain index score has strong significance or not
with the severity of upper body of MSDs.

Data collection

This paper employed both primary and secondary data collection
methods to obtain relevant data throughout the last 12 months, which
focuses on the ergonomic evaluation of workstations for operators in
the sewing workstation.

Completing the strain index survey: According to Steven Moore
and Garg, in the strain index, six variables need to be collected for
each task; each variable is assigned a rating and a multiplier.

A.  The intensity of exertion, an estimate of the strength
required to perform the task one time. This is a function of the force
required, and upper extremity posture Guidelines for assigning a
rating criterion are presented table in the appendix part.

B. Duration of exertion is calculated by measuring the
duration of all exertions during an observation period, then dividing
the measured duration of exertion by the total observation time and
multiplying by 100.

100 x duration of all exertions (sec)
total observation time (sec)

% Duration of Exertion =

According to Drinkaus et al. tasks that attribute were recorded
with a stopwatch and considering as time busy. It is defined as the
time during which the operator was occupied performing a task and
would be unable to perform another task at that time with that hand
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and it's assumed as the duration of exertions.

The ratio of busy time to cycle time provides insight into how
much non-busy time is available to the worker. This non-busy time
may be used for rest, or it may provide time to correct if an error or
disruption occurs, busy time was used to determine the allocated time
for each task. Allocated time for a task is the amount of time a person
is busy plus the amount of rest associated with that task. So allocated
time was determined the total observation time in seconds using a
stopwatch.

C.  Efforts per minute are measured by counting the number
of exertions that occur during an observation period, then dividing
the number of exertions by the duration of the observation period,
measured in minutes. synonymous with the frequency of exertions
per minute. The number of exertions is calculated as busy time

without rest in required time in minutes
number of exertions

total observation time (min)
D. Hand/Wrist posture is an estimation of the position of the
hand or wrist relative to the neutral position or it is the anatomical
posture of the hand.

Efforts per Minute =

E.  Speed of work is an estimation of how fast the worker is
working.

F.  Duration of task per day is a measure of how much of the
workday is allocated to performing that task.

Then total strain index is calculated by multiplying all the above
steps,

Strain Index = IE x DE x EM x HWP x SW x DD.

Based on Steven Moore and Garg, the result that getting from the
strain index help to identify the level of job risk,

. SI Scores less than or equal to 3 are probably safe.

. SI Scores between 3 to 5 are uncertain, Job may place an
individual at increased risk for distal upper extremity disorders.

. SI Scores between 5 to 7 indicates there is some risk.
. SI Scores greater than or equal to 7 are probably hazardous.

According to Nagaraj et al., a separate strain index scoring sheet
was used for each operator. And these four scores of strain index
considering as independent variables and logistic regression analysis
has been conducted because to determine the relationship between
musculoskeletal symptoms and these four-strain index score for each
upper body parts during the last 12 months.

Questionnaire design: During the last 12 months, Standardized
Nordic MSDs questionnaires employed to examine associated factors
for the work-related musculoskeletal condition and its severity in
various body segments.

The Standard Nordic Musculoskeletal Disorder Questionnaire
has two parts:

In the first part, the questionnaires helped to collect information
about independent variables or factors such as demographic factors,
according to Aghili etal. [9], (age), Gender [10], Nagaraj et al. (marital
status). According to Jahan et al., (education level), Abraha et al.
[10] (year of experience), and Girma, (monthly salary). Information
associated personal factors such as, according to Nagaraj et al, (Body

Mass Index (BMI)), Silva et al. [11] (smoking habit), Abraha et al.
[10] (habit doing exercise), and Biadgo et al. [7], (medical history of
MSDs). And information associated with job-related factors such
as, according to Kebede and Tafese [6], (payment method), Biadgo
et al. [7] (working hour), Tamene et al. (health and safety training).
Mekonnen et al. (comfortable of the working environment).
According to Nazerian et al, (fitness of sitting chairs with the working
machine), and according to Girma, job satisfaction was assessed
using the liker scale to identify the level of satisfaction on the work,
the option was 5 Likert scales (very unsatisfied, dissatisfied, neutral,
satisfied, and very satisfied), and the researcher was converted into
one independent variable. These had been computed according to
Macdonald's workplace job satisfaction scale.

In the second part, a questionnaire helped to collect information
about the severity of musculoskeletal disorders in different body
segments that are present while performing a task during the last 12
months. According to Kuorinka et al. [12], the Standardized Nordic
musculoskeletal tool was not only developed for clinical diagnosis.
According to Biadgo et al. [7], based on the severity of MSDs report
from participants and taken as the dependent variables in nine body
parts (neck, shoulder, upper back, elbows, wrist/hands, lower back,
hip/thighs, knees, and ankle/feet). The results from these surveys
determine the amount of severity of musculoskeletal disorders in
operators' body segments, and using the analysis tool, determine the
associated risk factors and the prevalence of MSDs that are present in
the selected company.

Reliability test: The reliability of the Standard Nordic MSDs
questionnaire and strain index was pre-tested among 20 (11%),
selected operators from participants were tested using Cronbach's
alpha =0.710 and 0.762, respectively, and the reliability of this
instrument was supposed to be tolerable. The 9" item job satisfaction
scale questionnaire was also checked for reliability and a Cronbach's
Alpha of 0.796 was found. The goodness of the model fitness has been
checked using the Hosmer-Lemeshow goodness of test which showed
x?=6.394 with df=8 and significant of =0.603. the Hosmer-Lemeshow
test should be insignificant as the p-value at 0.05 indicates that the
variable entered fits the model.

Data analysis

The demographic features, personal factors, job-related factors,
and SI score linked with MSDs of the study population were reported
as a number, percentages, and frequency using the IBM SPSS version
26 software program for descriptive analysis.

The connection between musculoskeletal symptoms and
independent variables for each body part was investigated using
bivariate and multivariant logistic regression analysis. To assess the
effective variables of MSDs disorders, nine distinct regression models
were created for nine different body areas. The association between
the dependent and independent variables was examined by bivariant
logistic regression analysis. The Odds Ratios (ORs), p-value, and 95%
Confidence Intervals (CIs) were calculated from bivariant logistic
regression models. The statistically significant level, p<0.05 was
considered for all statistical tests.

A Chi-square test was used for testing the hypothesis to identify
the significant factors for the MSDs among the operators [13]. The
data was then displayed in a variety of statistical tools. As a result, all
of the data contribute to the completion of the study and the precise
determination of the workstation's evaluation.
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Table 1: Demographic and personal factors of participants in Desta garment
Addis Ababa, Ethiopia, April 2021.

Table 2: Job-related factors associated with work-related MSDs in Desta garment
Addis Ababa, Ethiopia, April 2021.

. . Frequency o . . Frequency o
Categories of variables (n=179) Percent (%) Categories of variables (n=179) Percent (%)
Age Payment method
Valid 19-60 179 100 payment per month 179 100
Gender payment per production 0 0
Male 11 6.1 Working hours per day
Female 168 93.9 Eight and below eight hours 179 100
Marital status? Taking training for health and safety before?
Single 122 68.2 yes 72 40.2
Married 57 31.8 no 107 59.8
Educational level? Job satisfaction
Unable to read and write 4 2.2 Very dissatisfied 31 17.3
Primary school completed (1-8) 32 17.9 Dissatisfied 49 27.4
Secondary school complete (9-12) 118 65.9 Neutral 32 17.9
Secondary school complete (9-12) 25 14 Satisfied 43 24
Years of experience Very satisfied 24 13.4
<5 96 53.6 Comfortable of the working environment
6 upto 10 74 41.3 Good 55 30.7
210 9 5 Bad 124 69.3
Monthly salary Fitnes_s of sitting chair with the working
machine
Up to 1500 birr 88 49.2 Comfortable 24 13.4
above 1500 91 50.8 Uncomfortable 155 86.6
Body Mass Index If not fit, what do you think should be done? | Valid n=56 100
Underweight (s 18.5) 54 30.2 « The room temperature is hot 2 3.4
Normal range (18.5-24.99) 111 62 » The room temperature is hot and the sitting 16 28.8
chair )
Overweight (25.0-29.99) 12 6.7 o
* Not enough light in the room 3 5.4
Obese (= 30.0) 2 1.1 ", .
« Sitting chair in uncomfortable 33 59
Smoking habit » Sitting chair uncomfortable and time break is 5 34
no 179 100 not enough
The habit of doing physical exercise Table 3: Strain index score in upper extremity body in Desta garment Addis
ves 53 296 Ababa, Ethiopia, April 2021 (n=115). _ _
Frequency Percent Valid Cumulative
no 126 704 quency Percent Percent
Medical history of MSDs in the last 12 Probably safe 4 3.5 3.5 3.5
months i
Uncertain 25 21.7 21.7 25.2
yes 52 29.1
Valid |Some risk 29 25.2 25.2 50.4
No 127 70.9
Job-related factors associated with work-related MSDs Hazardous 57 49.6 49.6 100
Result Total 115 100 100

Demographic and personal factors

Table 1 Shows demographic and personal factors of participants
in Desta garment Addis Ababa, Ethiopia, April 2021.

Job-related factors associated with work-related MSDs

Table 2 shows sob-related factors associated with work-related
MSDs in Desta garment Addis Ababa, Ethiopia, April 2021.

Risk level of distal upper extremity disorders among the
operator’s: Observational study has conducted on determining the
risk level of upper distal extremity disorders among the operators
(115), and the result shows that almost half of the operators (49.6%)
were at a strain index score level of greater than 7, which indicated
that they faced a high risk of upper distal extremity disorders, around

25.2% of operators were at a strain index score level of between 5
up 7, which indicated that those operators are faced some risk while
doing their job, and also 21.7% of operators among them were at a
strain index score level of between 3 to 5, that means those operators
are faced uncertain risk level while doing their job, finally, the only
consolation being that 3.5% of operators were at a probable safe risk
level (SI < 3) (Table 3).

Prevalence of work-related musculoskeletal disorders in
different body: Participants or operators experienced aches, pains,
discomforts, or numbness in a different section of the body in the
previous 12 months (Table 4).

Causal relationship between WRMSDs symptoms and
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Table 4: Prevalence of Musculoskeletal disorders or pains on different body
segments among sewing operators (n=179) in Desta garment, Addis Ababa,
2021.

During the last 12 months such as
ache, pain, discomforts, numbness Frequency | Percent
in
Neck yes 136 76
no 43 24
Shoulder In the right 15 8.4
shoulder
In the left
shoulder 13 3
In both
shoulder 65 36.3
no 86 48
Elbow In the right 20 11.2
elbow
In the left 10 5.6
elbow
In both elbow 52 29.1
no 97 54.2
. in the right
Wrist or hand wrist/hand 6 3.4
in the left
wrist/hand 14 8
in both side 52 29.1
no 107 59.8
Upper back yes 167 93.3
no 12 6.7
Lower back yes 168 93.9
no 11 6.1
In one or both hips, thighs, buttocks yes 117 65.4
no 62 34.6
In one or both knees yes 59 33
no 120 67
In one or both Ankles or feet yes 66 36.9
no 113 63.1

independent variables: During the last 12 months, the frequency
of the prevalence of musculoskeletal disorders of the respondents,
like pain or symptom in their body parts, such as in the neck (76%),
shoulder (52%), elbow (45.8%), wrist and/hand (40.2%), upper back

(93.3%), lower back (93.6%), one or both hip, thighs and buttock
(65.4%), one or both knee (33%), and one or both ankle/feet (36.9%)
were processed to regression analysis to determine the significant
association between these pain or symptoms with independent
variables as shown in Tables 5-7.

In bivariate logistic analysis, only p-values, less than 0.05 are
considered significant factors for the severity of work-related MSDs,
such as WRMSDs in the neck, as well as a correlation between
independent variables. The prevalence of neck and ankle or feet
symptoms was associated with operators, who had not a habit of
doing physical exercise had a chance of more than 1.2% times and
3% times to develop WRMSDs in the neck and ankle/feet than
operators, who had a habit of doing physical exercise {OR: 0.129,
95% CI: CI(0.017-0.990)}, and {OR: 0.036, 95% CI: CI(0.007-0.646)}
respectively. Workers who had not satisfied with their job had more
chances to develop WRMSDs in the neck than operators who satisfy
with their work. And the operators, when performing their job, the
score of SI was in hazardous were a chance to develop WRMSD in
the neck than others with an odds ratio =0.004 (95% CI, 0.003-0.257)
(Table 5).

The survey comprised a total of 193 garment workers, with a
complete response rate of 176 (92.74%) among all respondents. All
participants were over the age of 18, with 168 (93.9%) of them being
female and 122 (68.2%) being single. Only 4% of the workforce were
unable to read or write, with the majority (65.9%) having completed
high school. According to the respondents' job experience, 96 (53.6%)
had served for less than or equal to 5 years, while 74 (41.3%) had
worked for 6 to 10 years. In terms of monthly compensation, 88
(49.2%) of the workers earned up to 1500 ETB per month, while 50.8
percent earned more than 1500 ETB per month. According to WHO
categorization, 111 (62%) workers have a normal Body Mass Index
(BMI) (18.5 kg/m? to 24.9 kg/m?), whereas 2 (1.1%) have an obese
BMI (18.5 kg/m” to 24.9 kg/m?*). Almost all of the employees (100
percent) do not smoke. Only 53 (29.6%) of workers engage in regular
physical activity. In the previous 12 months, 52 (29.1%) of them have
had a medical history of MSDs (Table 1).

After bivariate logistic regression was done for each body part, the
multivariate analysis was done by considering conceptual framework
(Figure 2), and to avoid an excessive number of variables and unstable
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Table 5: Bivariate logistic regression analysis of factors associated with neck, shoulder, and elbow symptoms or pain (n=179).

WRMSDs in the Neck (Yes=136, | WRMSDs in the Shoulder (Yes=93, WRMSDs in the Elbow (Yes=82,
No=43) No=86) No=97)
95;25('8;0' 95% Cl for EXP(B) 95;;‘2}5(';)”

Variables Sig. | Exp (B) | Lower | Upper Sig. Exp (B) = Lower | Upper Sig. Exp (B) = Lower | Upper
Gender Female (2) 0548 | 0299 | 0.006 15477 | 0321 | 1519 0322 2433 | 0748 | 0092  0.003 1.717
Marital status? Married (2) 0112 | 478 | 0.695 32.866 | 0.355 | 112 0003 1454 | 0537 | 0927 0554 2.104
Educational level? 0.058 @ 13.725 0.032 0.634

Basic Edu. (1) 0.05 0993 18856 | 0.032 | 5472  0.04 10443 | 0.748 | 0.23 0.103 3.846
Grade 1-8 (2) 0.167 | 5293 0498 56.287 | 076 | 1296 0003 2343 | 0.243 | 0491  0.034 1554
Grade 9-12 (3) 0692 | 0626 0062 633 | 054 | 1099 003 2342 | 0.816 | 1246 0.048 4.708
Years of experience 0.93 0.043 0.0263

<5(1) 0.999 0.069 | 1208 0034 2871 | 0067 119 0032 | 1873
6-10 (2) 0.999 0043 | 3202 0056 6.982 | 0043 232 0009 4.135
Monthly salary Up to 1500 ETB (1) 0073 17.846 | 0.766 415928 0988 1604 | 0023 | 234 | 092 & 0984 0039 1212
Body Mass Index 0.99 0.76 0.902

BMI < 18 (1) 1 0 0 065 = 1045 0003 2321 | 099 | 0904 086 5116
BMI 18.5-24.9 (2) 1 0 0 0877 1006 | 0087 | 213 096 | 0449 | 0.139 3.151
BMI 25-29.9 (3) 1 0 0 088 | 1601 0047 192 | 0746 1224 0021 2121
A habit of doing physical exercise No (2) 0039 | 0129 0017 099 | 049 | 1739 0034 1.822 | 0.405 0219 0073 6.221
medical history of MSDs yes (1) 073 064 | 0051 8074 0988 1348 0023 1243 | 0.655 | 0.007  0.163 1.029
Working hours >8 (1) 031 511 | 0.219 119.124 0999 1289 0032 @ 1231 | 0708 | 0.072  0.0076 1.009
INE":E‘Z’?’) training for health and safety before? o154 447 | 0478 4378 0789 1763 = 0021 1233 0553 0024 0092 1.023
Job satisfaction 0.049 0.045 0.032

Very dissatisfied (1) 0.004 | 0005 0005 0064 0043 6313 | 1.092 12022 0043 6.313 | 0.092 | 12.022
Dissatisfied (2) 0004 0004 | 0.003 0077 0044 4517 | 0021 | 8302 0044 3517 0041  6.302
Neutral (3) 0515 | 0074 = 0 186415 0988 | 1973 0223 2002 | 0988 | 1.973  0.223 2.002
Satisfied (4) 0.069 | 0063 0003 1244 | 099 | 2035 0021 300l | 099 | 2035 0021 3.001
ggg‘{g;tab'e of the working environment 0.898 | 1.195 0078 18269 0047 5826 | 0.62 10009 0051 6.826 | 0.62 | 12.009
Ei:;isnffg:t;ﬁ:’?z‘;ha" withtheworkingm/c 155 0221 | 0024 2025 088 @ 1104 0028 1982 088 1104 0028 1.982
Strain Index Score 0.079 0.099 0.032

Strain Index Score (2) 0701 | 2584 002 326.846 0.082 | 1114 0023 12345 0158  1.88 | 0.021 1.211
Strain Index Score (3) 0.304 | 0.169 0006 5037 | 0.649 | 1883 0321 2122 | 0.065  4.057  0.087 8981
Strain Index Score (4) 001 0004 | 0003 0257 @ 067 1931 0031 2021 | 0023 | 2021 0021 7.201

NB: Statistically significant values are shown in bold

Exp(B) = Odd ratio

Numbers in bracket indicate data codding when analyzing through the SPSS tool
estimation in the final model, only variables with a p-value <, =0.03,
in the bivariant analysis, were taken into the multivariant analysis.

The multivariable logistic regression also yielded that the
operators who develop work-related MSDs in different parts of their
body and determine their strong significance association with factors
using p-value and adjusted ratio (Exp(B)) with Confidence Interval
(CI) of 95% to determine the strength of associations.

Discussion

The most important finding of this paper was that more than
90% of operators experienced WRMSDs in their upper and lower
backs, and the suitability of a sewing section or sitting chair and a
comfortable working environment were strongly significant for the
severity of WRMSDs [14-20].

Multivariant logistic regression models indicated a significant

relationship between variables, such as demographic factors
(gender, education level, worked experience in Desta garment),
personal factors (medical history in the last 12 months related
with WRMSDs), job-related factors (job satisfaction, comfortable
of the working environment and suitability sitting chair with the
sewing workstation), and strain index score with the severity of
the musculoskeletal disorders among nine different body of the
operators [21-26]. Dianat et al. stated that gender was a significant
factor for upper back symptoms with an odds ratio of 10.9 for males
in comparison with females. Whereas the present study reveals that
gender and working experience were significantly associated with
upper back work-related MSDs or symptoms with an odds ratio
of 2.0 to 3.0. In the present study job satisfaction, the fitness of the
sitting chair with the sewing workstation, and comfortable of the
environment had a significant relationship with musculoskeletal
disorders in the lower back. Civitci et al. studied those female
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Table 6: Bivariate logistic regression analysis of factors associated with wrist/hand, upper back, and lower back symptoms or pain (n=179).

WRMSDs in the Wrist/hand WRMSDs in the Upper back WRMSDs in the Lower back
(Yes=72, No=107) (Yes=167, No=12) (Yes=168, No=11)
95% CI for 95% Cl for 95% ClI for
EXP(B) EXP(B) EXP(B)
Variables Sig. | Exp(B) | Lower | Upper @ Sig. @ Exp(B) | Lower | Upper | Sig. | Exp(B) | Lower | Upper
Gender
Female (2) 0.072 | 0.777 | 0.103  1.846 | 0.028  4.097 | 0.203 8.346 | 0.068 1.077 0.08 | 2.126
Marital status?
Married (2) 0.21 0.02 0.034 | 1554 | 0.048 1938 @ 0.652 | 3.145 0.082 | 1.338 | 0.572 | 2.532
Educational level? 0.709 0.042 1.011 0.077
Basic Edu. (1) 0.302 0.28 0.009 | 1.135 | 0.022 1.128 @ 0.054 @ 2.135 0.072 | 1.338 | 0.028 | 2.311
Grade 1-8 (2) 0.352 0956 | 0.039 1.212 K 0.153 0.172 | 0.089 | 1.932  0.101 @ 1.172 0.089 | 2.132
Grade 9-12 (3) 0.998 0.433 | 0.048 | 1.708 | 0.964 | 1.043  0.248 1.882  0.964 1.043 | 0.248 2.082
Years of experience 0.023 0.015 0.021
<5(1) 0.321 | 1.519 0.86 1.171 | 0.069 | 1.544 0.14 3.851 | 0.089 | 1544 | 0.614 @ 2.051
6-10 (2) 0.041 3519 | 086 | 7.171 | 0.025 2.05 | 0321  4.121 0021  6.05 | 0.321  12.231
Monthly salary Up to 1500 ETB (1) 0.355 | 1.12 0.04 | 1.451  0.114 1.109 @ 0.323 | 2.0637  0.214 1109 @ 0.323 2.137
Body Mass Index 0.032 0.013 0.513
BMI <18 (1) 0.542  7.472 | 0.323 | 14.637 | 0.043 3.384 | 0.342 | 6.102  0.513 | 1.384  0.342 3.102
BMI 18.5-24.9 (2) 0.76 = 1.296 | 0.322 | 4.4222 0.065 1105 @ 0.324 | 2543 0.085 1105 | 0.724 | 2.203
BMI 25-29.9 (3) 154 | 1.099 | 0.342 | 3.102 0.076 | 2.041 0.321  2.111  0.066  2.041 | 0.621 | 2.092
A habit of doing physical exercise No (2) 0.049 3.208 | 0.324 6.133 A 0.504 1.201 | 0.453 212 | 0.304  °"1.201 @ 0.653 @ 2.901
Medical history of MSDs yes (1) 0.988 1604 | 0.321 | 2.301 | 0.017 6.124 | 0.232 | 12.231 0.017 | 3.124  0.272 6.731
Working hours 0.76 | 1221 | 0.231 | 2.12 0504 1.81 | 0.387 | 2.091 | 0.189 | 1.81 0.387 | 2.191
Taking training for health and safety before? No (2) 0.65 1.045 | 0.032  1.231 @ 0.51 1.183 | 0.193 & 2.211 K 0.151 @ 1.183 | 0.393 | 2.481
Job satisfaction 0.028 0.036 0.016
Very dissatisfied (1) 0.048 7.601 | 0.023 | 13.211 0.036  4.891 @ 0.231 @ 8.241 | 0.016 | 7.891 0.631 | 14.721
Dissatisfied (2) 0.062 3.739 | 0.231 6.214 | 0.061 | 1.466 0.81 | 2.0325 0.074 1.466 | 0.581 | 2.125
Neutral (3) 0.988 1.348 # 0.212 2121 0.08 1.47 0.232 | 4567 | 0.072 1.47 0.632 | 3.567
Satisfied (4) 0.999 @ 1.289 | 0.211 @ 2.325 0.254 1.83 0.543 | 2.301 | 0.154 | 2.183 | 0.043 | 5.301
Comfortable of the working environment Bad (2) 0.037 ' 1.201 | 0.321 | 2,567 | 0.019 | 3.342 | 0.721 7.091 | 0.029 | 6.342 @ 0.421 | 13.023
Ei::;snffg:tzﬁzg)‘:ha" with the working m/c 0035 461 | 0543 8301 0013 5729 @ 021 | 11.092
Strain Index Score 0.015 0.093 0.083
Strain Index Score (2) 0.065 1.032 | 0.021 | 2.092 | 0.775 1.008 | 0.201 | 2.1202 0.085 | 1.008 @ 0.701  2.821
Strain Index Score (3) 0.014 | 2.727 0.34 4982 | 0.762 | 1.601 0.52 1.99 0526 1.601 0.052 | 2.811
Strain Index Score (4) 0.02 3.995 | 0.201 @ 7.122 | 0.713 | 1.175 0.91 2.091 | 0.037 | 2.025 | 0.231 4.021

NB: Statistically significant values are shown in bold

Exp(B) = Odd ratio

Numbers in bracket indicate data codding when analyzing through the SPSS tool
operators were found 50% to 50% develop MSDs in the upper back
than males. Whereas this study reveals that female sewing operators
had 2 times more chance to develop WRMSDs in the upper back with
an odd of 2.021 (95% CI 0.043-4.986) (Table 8) [27-32]. According
to Mekonnen et al., work experience, working posture, prolonged
sitting were significant factors for the prevalence of WRMSDs in the
neck and shoulder in Ethiopia. But in this study the education level
of sewing operators had been significantly associated, operator who
had completed basic education had a chance to develop WRMSDs in
shoulders than other operators who learned above primary education
within an odds ratio of 1.128, {95% CI, (0.054-2.135)}. Workers who
had not a habit of doing physical exercise had 12% times of chances
to develop WRMSDs in the neck than operators who had a habit of
doing exercise {OR=0.120, 95% CI: (0.015-0.982)}.

According to Wangetal., confirmed that during the last 12 months
medical history was a significant factor in developing WRMSDs in the
shoulder. But in this study, a medical history related to MSDs in the
last 12 months was linked to musculoskeletal disorders in the upper
back. Operators who had a medical history during the last 12 months
had a 5%-time chance to develop WRMSDs in the upper back than
operators who had not a medical history with an odds ratio of 0.059
{95% CI, 0.005-0.687}. In the present study, from a job satisfaction
survey, operators who didn’t believe that their working activity is not
good for their physical healthy (63.1%), and around 74.8% of them
were had not felt their job was not good. So, operators who had not
satisfied with their job had 3 times more likely a chance to develop the
work-related musculoskeletal disorder in the lower back with an odds
ratio of 3.451 {95% CI, 0.021-6.221} [33-40].
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Table 7: Bivariate logistic regression analysis of factors associated with one or both hip, thigh, and buttocks, one or both knees, and one or both Ankle/feet symptoms

or pain (n=179).

WRMSDs in one or both Hip, thigh, WRMSDs in one or both knees WRMSDs in one or both Ankle/feet
and buttocks (Yes=72, No=107) (Yes=59, No=120) (Yes=66, No=113)
95% CI for EXP(B) 95% CI for EXP(B) 95% Cl for EXP(B)

Variables Sig. Exp(B) | Lower Upper Sig. Exp(B) Lower Upper Sig. Exp(B) | Lower Upper
Gender
Female (2) 0.11 1.057 0.002 1.906 0.999 0 0 0.385 4.417 0.155 | 126.189
Marital status?
Married (2) 0.121 1.054 0.022 2.273 0.112 3.076 0.769 12.306 | 0.615 1.497 0.311 7.208
Educational level? 0.679 0.805 0.92
Basic Edu. (1) 0.848 0.686 0.015 3.383 | 0.999 0.999 0 0
Grade 1-8 (2) 0.64 2.396 0.067 5.269 0.42 2.3 0.303 17.441 | 0.518 2.425 0.166 35.482
Grade 9-12 (3) 0.629 1.636 0.222 2.08 0.915 1.098 0.199 6.07 0.829 | 1.303 & 0.117 14.518
Years of experience 0.05 0.988 0.491
<5(1) 0.125 1.755 0.344 2.118 | 0.999 0 0 0.415 | 4733  0.113 | 198.459
6-10(2) 0.046 4772 0.076 8.48 0.999 0 0 0.249 | 9.119 @ 0.213 | 389.778
Monthly salary Up to 1500 ETB (1) 0.196 1.466 0.381 2.643 | 0.173 4.316 0.528 35.29 0.067 | 21.568 1.733 | 268.455
Body Mass Index 0.1 0.794 0.068
BMI < 18 (1) 1 1 0 0 1 0 0
BMI 18.5-24.9 (2) 0.999 1 0 0 1 0 0
BMI 25-29.9 (3) 1 1 0 0 1 0 0
A habit of doing physical exercise No (2) 0.683 2.663 0.092 4.771 | 0.652 0.684 0.131 3.563 0.024 | 0.036 & 0.002 0.646
Medical history of MSDs yes (1) 0.241 0.295 0.038 2.271 0.049 0.416 0.069 2.509 0.241 0.273 0.031 2.389
Working hours 0.915 1.16 0.075 2.288 0.178 0.163 0.012 2.285 0.344 0.193 0.006 5.809
g:g:‘s?tﬁ;"i(g? for health and safety 0978 1016 | 0334 3086 0399 1489 | 059 3759 0106 | 9105 0627 132.143
Job satisfaction 0.153 0.898 0.244
Very dissatisfied (1) 0.129 2.007 0.534 4.354 | 0.999 0 0 0.907 0.71 0.002 | 223.288
Dissatisfied (2) 0.064 0.002 0 1.442 | 0.999 0 0 0.328 | 0.049 0 20.64
Neutral (3) 0.792 0.329 0.086 1.118 | 0.999 0 0 0.965 | 1.166 & 0.001 | 1183.907
Satisfied (4) 0.162 0.089 0.003 1636 0.343 3.774 0.242 58.827 | 0.176 @ 0.142 | 0.008 2.408
gz&"zg;tab'e of the working environment | o 045 1159 | 0017 = 2471 0205 4114 = 0462  36.655 0005 0022 0002  0.308
Ei:;isnffg:tzﬁg?z‘;ha" withthe working m/c ¢ 551 ' 1034 | 0174 = 2235 0025 204 = 0408 102 | 0044 8441 0965  73.822
Strain Index Score 0.245 0.794 0.787
Strain Index Score (2) 0.756 2.035 0.023 4.138 0.937 0.874 0.031 24.772 | 0.999 0 0
Strain Index Score (3) 0.06 1.116 0.871 2.618 0.319 0.269 0.02 3.559 0.342 3.772 0.243 58.423
Strain Index Score (4) 0.242 2.045 0.25 8.14 0.999 0 0 0.64 0.289 | 0.002 52.967

NB: Statistically significant values are shown in bold.
Exp(B) = Odd ratio
Numbers in bracket indicate data codding when analyzing through the SPSS tool
According to Dianat et al.,, sewing operators working posture
was a vital factor for developing a musculoskeletal disorder in the
upper and low back. But in this study comfortable of the working
environment was significantly associated with developing WRMSDs
in the low back. And operators who had worked in uncomfortable
working environments had 2 times a chance to develop
musculoskeletal disorders in the low back with an odds ratio of 2.102
{95% CI, 0.121-4.053}. Ali et al. indicate that there is a considerable
mismatch between the garment furniture, such as sitting chair and
anthropometric characteristics of workers, In the present study
operators (n=179), around 86.6% reported the fitness of the sitting
chair with sewing workstation were most significantly associated with
the prevalence of MSDs in the different body parts [41-44].

In this paper, multivariant logistic regression revealed that the
suitability of the sitting chair with the sewing workstation was more
significantly associated with five different operators' bodies. Operators
who worked in an unfitted sitting chair with a sewing workstation
were six times more likely than those who worked in a fitted sewing
section to acquire WRMSD:s in the upper back with an odds ratio of
6.729 {95% CI, (0.654-12.032)}. And also, at the same time operators
had a chance more than 3 times to develop WRMSDs in the low back
with an odds ratio of 3.209 {95% CI, (0.927-6.565)}.

Operators who worked in this workstation had a chance more
than 2 times to develop WRMSDs in the hip, thigh/ buttock, and wrist
or hand, with odds ratios of 2.021, 95% CI: CI1(0.289-4.230) and 2.210,
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Table 8: Multivariate logistic regression analysis of most factors associated with the

prevalence of MSDs in different Nine bodies (n=179).

WRMSDs in the Neck (Yes=136, WRMSDs in the Shoulder WRMSDs in the Elbow (Yes=82,
No=43) (Yes=93, No=86) No=97)
95% C.I. for EXP 95% C.I. for EXP 95% C.I. for EXP
(B) (B) (B)
Variables Sig. Exp (B) | Lower | Upper | Sig. | Exp(B) | Lower Upper @ Sig. | Exp (B) Lower | Upper
A habit of doing physical exercise No (2) 0.048 0.12 0.015 | 0.982
Educational level? 0.013
Basic Edu. (1) 0.012  1.128 | 0.054 @ 2.135
Strain Index Score 0.015 0.083
Strain Index Score (2)
Strain Index Score (3)
Strain Index Score (4) 0.016 0.319 0.926 7.28 0.024 | 3.024 | 0.452  6.127
WRMSDs in the Wrist/hand WRMSDs in the Upper back WRMSDs in the Lower back
(Yes=72, No=107) (Yes=167, No=12) (Yes=168, No=11)
95% C.I. for EXP 95% C.I. for EXP 95% C.I. for EXP
(B) (B) (B)
Sig. Exp (B) | Lower | Upper | Sig. Exp(B) | Lower | Upper | Sig. | Exp (B) Lower | Upper
Gender Female (2) 0.021 | 2.021 | 0.043 @ 4.986
6 — 10 years of work (2) 0.021 3.05 0.711 | 6.021
medical history of MSDs yes (1) 0.024 = 0.059 | 0.005 @ 0.687
Job satisfaction 0.036 0.016
Very dissatisfied (1) 0.023  3.451 | 0.021 @ 6.221
Comfortable of the working environment Bad (2) 0.027 | 2.102 | 0.121  4.053
Fitness of sitting chair with working m/c 00153 221 0621 4901 0012 6729 | 0654 12032 0022 3209 0927 6565
Uncomfortable (2)
Strain Index Score 0.015
Strain Index Score (2) 0.065 1.032 0.021 | 2.092
Strain Index Score (3) 0.021 2.012 0.321 | 4.762
Strain Index Score (4) 0.018 & 2.321 | 0.311 | 4.092
:Ir\]l:?h:s;sdlgi?scirsb(s(i?g’ WRMSDs in one or both knees | WRMSDs in one or both Ankle/
gn. No=107) e (Yes=59, No=120) feet (Yes=66, No=113)
95% C.I. for 95% C.1I. for 95% C.I. for EXP
EXP(B) EXP(B) (B)
Sig. Exp(B) | Lower | Upper | Sig. | Exp (B) | Lower | Upper | Sig. | Exp(B) | Lower | Upper
A habit of doing
physical exercise No (2) 0.025 | 0.037 0.002 | 0.662
Comfortable of the working environment Bad (2) 0.005 | 0.022 0.012 0.312
Fitness of sitting chair with working m/c 0027 2021 | 0289 423 0021 3271 0541 | 19.545
Uncomfortable (2)

NB: All variables included in this table are statistically significant
Exp(B) = Odd ratio
Numbers in bracket indicate data codding when analyzing through the SPSS tool

95% CI: CI(0.689-4.230) respectively.

In the current study, the prevalence of work-related MSDs in the
knee, ankle, and foot was significantly associated with operators who
had a medical history in the previous 12 months were 3 times more
likely to develop MSD in the knees, ankles, and foot than operators
who did not have a medical history, with an odds ratio of 3.271, 95%
CI: (0.541-2.509). Workers who did not engage in regular physical
activity were more than 2.5 times as likely to develop MSDs in one
or both ankles/feet than those who did. (OR=0.037, 95% CI: (0.002-
0.312. Operators who worked in an unpleasant environment were 2.2
times more likely than those who worked in a pleasant environment
to develop MSDs in one or both ankles/feet (OR=0.022, 95% CI:
(0.002-0.312). According to Nagaraj et al., the high frequency of
repetitive action, less porosity, and uncomfortable hand posture
of sitting sewing operations put roughly 60% of operators at risk

of upper extremity musculoskeletal disorders. In this study, the
researchers observed the level of risk in the upper extremity body and
found that roughly 57% of those were in danger and 29% were at risk,
indicating that more ergonomics development is needed to lower the
risk of upper extremity disorders.

Strain index scores were found to be strongly linked with the
prevalence of WRMSDs in the elbow and hand by Nagaraj et al.
operators with a strain index score of 3-5 (uncertain), 5-7 (some
risk), and greater than 7 (hazardous) were more likely to develop
WRMSDs in their wrist or hand in this study, with odds of 1.032 95%
CI: (0.021-2.092), 2.012 95% CIL: (0.321-4.762), and 2.321 95% CI:
(0.311-4.092), respectively. And operators who score SI greater than
7 had more than 31% times more likely to develop WRMSDs in the
neck than others {OR=0.319, 95% CI: (0.926-7.280)}. Age, monthly
salary, smoking habits, payment methods, and working hours were
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not found to be significant factors for the prevalence of MSDs in any
of the operator's body parts in this study.

Generally, in this paper, the highest occurrence rate for the
prevalence of WRMSDs was found in the lower back (93.9%), upper
back (93.3%), neck (76%), and hip/thigh/ buttocks (65.4%). The
compatibility of a sitting chair with a sewing workstation, as well as
the comfort of the working environment, were found to be the most
significant factors in the prevalence of work-related MSDs.

Conclusion

From nine body regions lower back (93.9%), upper back
(93.3%), neck (76%), and hip/thigh/buttocks (65.4%) were the body
parts that developed work-related MSDs among workers in the
sewing section. The occurrence of musculoskeletal disorders was
significantly associated with the suitability of the sitting chair within
the sewing workstation, comfortable of the working environment,
job satisfaction, gender, strain index score, a habit of doing physical
exercise, working experience, and medical history in the last 12.
With a high odds ratio, the suitability of a sitting chair within a
sewing workstation and a comfortable working environment was a
significantly linked factor to the occurrence of work-related MSDs in
the low back (93.9%) and upper back (93.3%) body parts.

Recommendation

Based on the findings in this paper, there is recommendations
to the garment sector and the Bureau of Labor and Social Affairs
(BOLSA) to focus on maintaining workers' safety and health for
increasing productivity of the product and becoming profitable.

To improve productivity and profitability in the garment industry,
top management should examine ergonomics issues and correctly
apply ergonomics in workstations on a large scale. In the garment
sector, the workstation should be assessed regularly to improve
the working environment, and firm owners should also provide a
good working environment for their employees by addressing their
demands, such as honoring a top performer.

Future Work

It may be necessary to improve ergonomically the sewing section
workstation, as well as to broaden the scope of the study in order
to obtain a result that reflects the rest of the Ethiopian garment
companies.
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