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Abstract: Objectives: This study was conducted to de-
termine the prevalence of musculoskeletal symptoms
and associated risk factors among Iranian handicraft
workers engaged in different hand sewing tasks. Meth-
ods: Data were collected using questionnaires (including
the Nordic Musculoskeletal Questionnaire) as well as di-
rect observations of posture (using the Rapid Upper
Limb Assessment [RULA] method) from 632 workers in-
cluding carpet handicraft workers (n=222), textiles handi-
craft workers (n=209), and leather handicraft workers (n=
201) in Tabriz, Iran. Results: The response rate was
88.8%. The overall prevalence of musculoskeletal com-
plaints, particularly in the neck (57.9%), lower back
(51.6%), and shoulders (40.5%) was relatively high. The
prevalence of neck and shoulder pain was higher among
females and with increasing age. Working posture and
fast working were associated with neck, shoulder, and
lower back pain. Years worked as a sewing worker was
associated with neck and lower back pain. Long duration
of continuous sitting work (>2 h) without a break was as-
sociated with neck pain. Body mass index, marital status,
sport/physical activity, smoking, daily working hours, job
satisfaction, and perceived pressure due to work had no
effect. Conclusions: The findings indicate a high preva-
lence of musculoskeletal pain among the studied handi-
craft workers and emphasize the importance of individ-
ual, physical, and psychosocial aspects of hand sewing
tasks in this regard.
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1. Introduction

Musculoskeletal disorders (MSDs) are a common cause
of reduced quality of life, increased sick leave, and work
disability in both industrialized and industrially develop-
ing countries'™®. The risk and protective factors of these
pains among different occupational groups, particularly in
those involved in sedentary and repetitive activities, can
be divided into physical, psychosocial, organizational,
and socio-demographic factors"*”.

Workers involved in hand sewing tasks may experience
a high prevalence of MSDs, which may be attributable to
repetitive hand and arm movements and to poor working
postures that have to be maintained over long periods*'”.
These tasks are often highly repetitive, involving the co-
ordination of hands and vision, and are usually done in a
sitting posture for a long time during work. The operation
usually requires the worker to adopt a forward inclined
head and trunk posture for better viewing of the sewing
point. Such a condition can impose an excessive physical
load on the musculoskeletal system, and may eventually
lead to the development of MSDs among these working
groups. Therefore, to reduce musculoskeletal pain, there
is a need to improve the understanding of the potential
factors associated with such complaints among this work-
ing population.

Several previous studies have assessed MSDs among
workers involved in sewing operations, like garment sew-
ing machine operators™', shoe sewing machine opera-
tors", and hand-woven carpet weavers'*'”. However, a re-
view of the literature shows that there is limited research
on the occurrence of musculoskeletal symptoms and their
contributing risk factors among handicraft workers, par-
ticularly those engaged in hand sewing tasks. The handi-
craft industry is one of the most important parts of the
economy of many countries, including Iran. According to
the statistics released by Iran’s Cultural Heritage, Hand-

Journal of Occupational Health is an Open Access article distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International

License. To view the details of this license, please visit (https://creativecommons.org/licenses/by-nc-sa/4.0/).



Iman Dianat, et al.: Musculoskeletal symptoms among sewing handicraft workers 645

crafts, and Tourism Organization, there are nearly 300
different handicraft jobs in Iran, which employ approxi-
mately 2 million workers in this country. Typical exam-
ples of the occupational group engaged in hand sewing
tasks are handicraft carpet (e.g., tapestry-woven carpet,
rug, or kilim) workers, textile handicraft (e.g., needle-
work, embroidery) workers, and leather handicraft (e.g.,
bag, wallet, and shoe) workers. Further research in this
area will help to better understand the nature of those oc-
cupations involving hand sewing operation and to de-
velop corrective measures and intervention strategies for
this population. It also contributes more evidence to the
debate and has the potential to inform work practices in
other developing societies with similar occupational
groups.

The present study was, therefore, conducted to deter-
mine the occurrence of musculoskeletal symptoms and
their contributing sociodemographic and work-related
(psychosocial and physical) risk factors among handicraft
workers involved in hand sewing activities, including car-
pets handicraft workers, textiles handicraft workers, and
leather handicraft workers.

2. Materials and Methods

2.1. Study design
This descriptive study was performed in in Tabriz, the
capital of the East Azerbaijan Province of Northwest Iran.

2.2. Study population and sample

The study population consisted of those handicraft
workers engaged in different hand sewing activities in the
study area. These included carpet handicraft workers, tex-
tiles handicraft workers, and leather handicraft workers.
Data on the number of workers and active workshops in
the study region was obtained from the Iranian Ministry
of Industries and Mines. There are about 14,000 carpet
handicraft workers, 1,500 textiles handicraft workers, and
6,000 leather handicraft workers in the study area, who
worked at approximately 1,800, 190, and 370 different
workshops, respectively. Those workers who were >18
years old and had worked at least for one year in their
current job were considered as the target population for
the study. Sampling was done using a multi-stage random
selection process. In the first stage, the required numbers
of workshops, which included 60 workshops from each of
the three different occupational groups, were selected ran-
domly using a probability proportion to size sampling
method. Using the same procedure, participants were then
selected from these workshops. Basic information regard-
ing the prevalence of musculoskeletal symptoms among
handicraft workers engaged in hand sewing tasks was ob-
tained from 40 participants to determine a proportion for
a sampling calculation. Considering a confidence level of
95%, 80% power, and 2-tailed tests, the minimum sample

size required was determined as 316 by G-Power soft-
ware, which was multiplied by 2 (n=632) using a design
effect of 2 for cluster sampling, following the recommen-

dations in the literature'”.

2.3. Study procedure and measurements

The data were collected using questionnaires as well as
direct observation of the participants during their work.
The questionnaire, administered by interviewing the par-
ticipants, was composed of items on sociodemographic
characteristics, work-related psychosocial and physical
risk factors, and musculoskeletal pain in the last month.
Working postures were assessed through direct observa-
tion of the participants’ postures at their workstations by
the Rapid Upper Limb Assessment (RULA) checklist™.

2.4. Outcome measurements

The questions on musculoskeletal symptoms were
adapted from the modified standardized Nordic Muscu-
loskeletal Questionnaire', which has been translated and
revised into Farsi and has an established reliability and
validity**”. The prevalence of musculoskeletal symptoms
was defined as any pain or discomfort from the nine body
areas (neck, shoulders, upper back, lower back, elbows,
wrists/hands, hips/thighs/buttocks, knees, and ankles/feet)
lasting for more than one day during the previous month.
The location of these anatomic areas was also demon-
strated by a drawing in the questionnaire. The response
alternatives were: No/Yes. Those participants who re-
ported pain in any of these body areas were asked to rate
its severity using a scale of 1 as very low pain to 5 as very
high pain. Disruption of normal activities due to muscu-
loskeletal symptoms (No/Yes) was also included.

The sociodemographic details included gender, age,
weight, height, body mass index (BMI, weight/height?),
educational level (Illiterate, Primary school, Secondary
school, and Diploma), and marital status (Single, Mar-
ried), as well as individual habits such as being involved
in regular sport and physical activities each week (for at
least 30 min) (No/Yes) and smoking habits (No/Yes).

The questions regarding the work-related psychosocial
and physical factors were based on prior knowledge and a
literature review*'"" and included daily working hours,
years worked as a handicraft worker, having a second job
(No/Yes), fast working (No/Yes), duration of continuous
sitting work without a break (breaks >10 min), perceived
pressure due to work (No/Yes), and job satisfaction (Low,
Moderate, High). The questionnaire was tested on a sam-
ple of 65 participants in order to obtain feedback on the
content, clarity, and wording of the items of the question-
naire. The test-retest reliability (stability) of the question-
naire items using Kappa coefficients ranged from 0.80 to
0.98, which indicates a good reliability of the measure.

The Rapid Upper Limb Assessment (RULA)'™ was
used to assess the working postures of handicraft workers
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at their workstations. The RULA is a reliable and vali-
dated observational method for assessing biomechanical
postural loading on the musculoskeletal system that can
contribute to MSDs. This method gives a score for each
body part, where combinations of individual scores for
upper arm, lower arm, and wrist are called score “A,”
those for neck, trunk, and leg give score “B,” and the fi-
nal score is called the “grand score,” which indicates the
musculoskeletal loading associated with the worker’s pos-
ture. The original version of the RULA checklist has been
translated and revised into Farsi and has been shown to be
valid and reliable”’. The observations and recordings of
working postures were performed by two trained observ-
ers. The inter-rater reliability of the RULA scores using
Kappa coefficients was found to be high (Kappa coeffi-
cients ranged from 0.82 to 0.99).

2.5. Statistical analysis

The analysis of the data was performed using SPSS
software (version 17.0; SPSS, Chicago, IL, USA). So-
ciodemographic data and work-related characteristics of
the study participants were tabulated. The chi-squared
test, t-test, and ANOVA analyses were used to examine
the differences between genders and occupations. The
three body regions of neck, shoulder, and lower back had
the highest prevalence of musculoskeletal symptoms
among all body areas, and therefore these were examined
more closely in the study. Therefore, logistic regression
models (e.g., three different regression models were de-
veloped for neck, shoulder, and lower back areas) with
odds ratios (ORs) and 95% confidence intervals (95%
CIs) were developed to estimate the effects. The relation-
ship between the prevalence of musculoskeletal symp-
toms and study variables (sociodemographic and work-
related characteristics) was initially assessed using uni-
variate binary logistic regression analysis. Variables that
achieved statistical significance (p<0.05) in the univariate
analysis were subsequently included in a multivariate
analysis. For this, a backward stepwise procedure was
used to select independent variables in each model that
had p-values of less than 0.05 in the final model. The as-
sumptions of each model (including the presence of out-
liers and collinearity) were checked and the Hosmer-
Lemeshow goodness-of-fit test confirmed the models. P<
0.05 was considered as statistically significant.

2.6. Ethical considerations

All study participants signed a written informed con-
sent form, which was approved by the Ethics Review
Committee of the Tabriz University of Medical Sciences
(TBZMED.REC.1394.597).
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3. Results

3.1. Description of the study sample

The study population consisted of 18-75 year-old par-
ticipants (n=711), of whom 89% (n=632) participated in
the interview (response rate, 88.8%; carpet handicraft
workers: 89.1%, textiles handicraft workers: 87%, leather
handicraft workers: 86.0%). They included 222 carpet
handicraft workers, 209 textiles handicraft workers, and
201 leather handicraft workers. The main findings of the
study are presented in Tables 1 through 4. Demographic
details were as follows (mean + SD): age, 34.5+11.5
years; weight, 67.9+12.1 kg; height, 165.2+10.1 cm;
BMI, 24.9+4.1 kg/m’. Other sociodemographic and work-
related characteristics of the participants can be seen in
Tables 3 and 4.

3.2. Prevalence of symptoms

A total of 76.2% (n=482) of the participants reported
neck, shoulder, or lower back pain at some time during
the preceding month. About 32% of those who reported
complaints indicated one location of pain; the remainder
(68%) reported more than one location of pain. Table 1
shows the prevalence and severity of musculoskeletal
symptoms among the study participants. The overall
prevalence of musculoskeletal complaints, particularly in
the neck (57.9%), lower back (51.6%), and shoulders
(40.5%) was relatively high. The prevalence of shoulder
symptoms was significantly higher in leather handicraft
workers than in the other occupational groups (p<0.01).
About 35% of the respondents reported disruption of nor-
mal activities due to musculoskeletal symptoms, and this
percentage was 22% for neck pain, 17% for shoulder
pain, and 24% for lower back pain.

3.3. Severity of symptoms

The ratings of the severity of complaints (on the scale
of 1-5) were as follows (mean = SD): neck, 3.5+1.0;
shoulders, 3.3+1.1; and lower back, 3.7+1.0. The mean
severities of neck, shoulder, and lower back symptoms
were higher in leather handicraft workers compared to the
other studied groups (p<0.01). The severity ratings for the
neck, shoulders, and lower back area were also found to
differ significantly between males and females (Table 1).

3.4. Working postures

Table 2 shows the RULA scores by occupation and
gender of the study population. The overall mean RULA
grand score of 5.7 corresponded to an action level of 3,
which indicated that most handicraft workers in this study
needed an investigation and modifications in their work-
ing habits soon. The results showed significant differ-
ences in the RULA scores by occupation and gender of
the participants (as shown in Table 2). The results indi-
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Table 1. Prevalence and severity of musculoskeletal symptoms by occupation and gender (n=632).
Neck Shoulders Lower back
Occupation Total  preyalence Severity Prevalence Severity Prevalence Severity
n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD)
Carpets handicraft workers
Males 85 41 (48.2) 3.4(1.0) 32 (37.6) 2.9 (1.0) 48 (56.5) 3.8 (1.3)
Females 137 80 (58.4) 2.6(0.8) 45 (32.8) 3.0 (1.0) 76 (55.5) 2.7(0.8)
All 222 121 (54.5) 3.0 (1.0)*=* 77 (34.7) 2.9 (1.0) 124 (55.9) 3.2 (1.2)**
Textiles handicraft workers
Males 131 74 (56.5) 3.4 (1.0) 31(23.7) 2.9 (0.8) 75(57.3) 4.1(0.9)
Females 78 44 (56.4) 3.0 (0.7) 14 (17.9) 2.2(0.5) 37474) 3.3(0.6)
All 209 118 (56.5) 3.2(0.9)* 45 (21.5) 2.5 (0.7)** 112 (53.6) 3.8 (0.9)**
Leather handicraft workers
Males 44 29 (65.9) 4.2(0.8) 29 (65.9) 4.3 (0.6) 23(52.3) 4.5(0.6)
Females 157 98 (62.4) 4.0(0.8) 105 (66.9) 4.1 (0.9) 67 (42.7) 3.9(0.9)
All 201 127 (63.2) 4.1 (0.8) 134 (66.7) 4.2 (0.9) 90 (44.8) 4.1 (0.8)**
Whole sample 632  366(57.9) 3.5(1.0)**a 256 (40.5)**%a 33 (1.1)**a 326 (51.6) 3.7 (1.0)**2
*P<0.05.
*#*P<0.01.
@ Significant difference between occupational groups.
Table 2. RULA scores by occupation and gender (n=632).
RULA A score RULA B score RULA grand score
Occupation
Min-max Mean (SD) Min-max Mean (SD) Min-max Mean (SD)
Carpets handicraft workers
Males 3-6 4.5(0.8) 2-5 3.5(1.0) 4-7 5.3 (1.1)
Females 3-6 4.2 (0.6) 2-5 3.0 (0.8) 4-7 5.0 (0.8)
All 3-6 4.4 (0.7)*2 2-5 3.2 (0.9)** 4-7 5.2 (0.9)*a
Textiles handicraft workers
Males 4-5 4.9 (0.2) 2-4 2.9 (0.9) 4-6 5.4 (0.5)
Females 4-5 4.0 (0.2) 4-5 4.1 (0.4) 6-7 6.1 (0.4)
All 4-5 4.6 (0.5)**a 2-5 3.4 (1.0)**a 4-7 5.7 (0.6)**
Leather handicraft workers
Males 4-6 5.3(0.7) 2-5 4.1 (1.0) 4-7 6.3 (0.8)
Females 3-5 4.6 (0.5) 3-5 4.1 (0.7) 5-7 6.2 (0.6)
All 3-6 4.9 (0.6)*%*a 2-5 4.1 (0.8) 4-7 6.2 (0.6)
Whole sample 3-6 4.6 (0.6)%*® 2-5 3.5 (1.0)*=*? 4-7 5.7 (0.8)**:b
*P<0.05.
*#*P<0.01.

2 Significant difference (from t-test analysis) between genders.

b Significant difference (from ANOVA analysis) between three occupational groups.

cated that the mean arm/wrist score (score A) was higher
in males than in females (4.9 and 4.4, respectively; p<
0.01), but the mean neck/trunk/leg score (score B) (males
3.3 and females 3.7; p<0.01) and RULA grand scores
(males 5.5 and females 5.8; p<0.05) were higher in fe-
males than in males. By occupation, the leather handicraft

workers received a higher arm/wrist score (score A) (4.4,
4.6, and 4.9 respectively for carpets, textiles, and leather
handicraft workers; p<0.01), neck/trunk/leg score (score
B) (3.2, 3.4, and 4.1, respectively, for carpets, textiles,
and leather handicraft workers; p<0.01) and RULA grand
score (5.2, 5.7, and 6.2, respectively, for carpets, textiles,
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and leather handicraft workers; p<0.01) than the other
studied groups.

3.5. Associations between risk factors and reported mus-
culoskeletal symptoms

The results of the univariate and multivariate logistic
regression analyses are shown in Tables 3 and 4. Accord-
ing to the results of the multivariate logistic regression
analyses, more females than males reported pain in their
neck (OR=1.91, 95% CI: 1.25, 2.93, p<0.01) and shoul-
ders (OR=1.82, 95% CI: 1.10, 3.02, p<0.05). The preva-
lence of neck (OR=2.31, 95% CI: 1.15, 4.62, p<0.05) and
shoulder (OR=3.88, 95% CI: 2.13, 7.07, p<0.001) pain
also increased with age (>30 years old). Moreover, the
prevalence of shoulder (OR=0.30, 95% CI: 0.15, 0.62, p<
0.001) and lower back (OR=0.42, 95% CI: 0.22, 0.82, p<
0.05) pain decreased with a higher degree of education.
No significant association was found between other
demographic factors (including marital status, BMI,
smoking habits, and being involved in regular sport and
physical activities) and the reported symptoms.

The results of the multivariate logistic regression
analyses also showed that fast working was significantly
associated with the occurrence of neck (OR=2.54, 95%
CI: 1.70, 3.79, p<0.001), shoulder (OR=1.59, 95% CI:
1.03, 2.47, p<0.05), and lower back (OR=1.88, 95% CI:
1.28, 2.76, p<0.001) pain. The number of years as a
handicraft worker (>20 years for the neck and >10 years
for the lower back pain) was associated with the occur-
rence of neck (OR=3.04, 95% CI: 1.48, 6.22, p<0.01) and
lower back (OR=2.71, 95% CI: 1.58, 4.65, p<0.001) com-
plaints. Neck complaints were also associated with the
duration of continuous work without a break (>2 h) (OR=
2.85, 95% CI: 1.79, 4.53, p<0.001). Working postures
(assessed by the RULA method) were found to be associ-
ated with the occurrence of neck, shoulder, and lower
back complaints. The RULA A score was associated with
neck (OR=1.81, 95% CI: 1.21, 2.72, p<0.01), shoulder
(OR=2.21, 95% CI: 1.40, 3.50, p<0.001), and lower back
(OR=1.59, 95% CI: 1.09, 2.33, p<0.001) complaints. The
RULA grand score was also associated with the occur-
rence of shoulder (OR=2.66, 95% CI: 1.16, 6.07, p<0.05)
and lower back (OR=6.48, 95% CI: 2.98, 14.11, p<0.001)
pain. Other work-related factors, including the daily
working hours, having a second job, job satisfaction, and
feeling pressure due to work were not associated with the
reported complaints.

4. Discussion

Few epidemiological studies have investigated the oc-
currence of musculoskeletal symptoms and their contrib-
uting risk factors among handicraft workers. This study
was conducted to characterize the working conditions of
handicraft workers involved in different hand sewing ac-
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tivities with respect to the prevalence of musculoskeletal
complaints and their contributing individual and work-
related risk factors. The results indicated that the preva-
lence of musculoskeletal symptoms was considerably
high among the study population, with 76.2% of the re-
spondents reporting symptoms, and of these 68% had
more than one area of pain or discomfort. This finding
confirms that musculoskeletal pain and discomfort is
prevalent in this group of workers. More than one-third of
the respondents reported disruption of normal activities
due to MSDs. Individual factors including gender (being
female), age (>30 years old), and lower educational level
were independently associated with the occurrence of
symptoms. Work-related variables such as years as a
handicraft worker (>20 years for the neck and >10 years
for the lower back pain), duration of continuous sitting
work (>2 h) without a break, fast working, and working
postures were also found to be independently associated
with the presence of symptoms.

There were several notable findings regarding the rela-
tion of personal factors to musculoskeletal symptoms.
The results indicated that gender was a significant factor
for neck and shoulder complaints, as females experienced
such complaints more frequently than males. Wang et
al."™ also reported a higher prevalence of neck/shoulder
complaints in female sewing machine operators than in
males. It was also shown that age was significantly posi-
tively associated with neck and shoulder pain. It should
be noted that better understanding of the task characteris-
tics may provide an insight into the job (re)design to sup-
port the user needs of an older working population in the
future®’. Moreover, the findings indicated that workers
with a higher educational level were less likely to report
shoulder and lower back pain than other workers. Since
the education level was an independent factor in the mul-
tivariate analyses of shoulder and lower back pain, this re-
sult would have not been due to chance. Therefore, it is
possible that, compared to workers with less education,
those with a higher degree of education are more familiar
with ergonomic principles and proper methods of task
performance. This finding suggests the need for education
of those workers who are less aware about the conse-
quences of adopting awkward and static postures during
their work, as this can contribute to musculoskeletal pain
in this working group.

As shown in this study, working posture was an impor-
tant risk factor for the neck, shoulders, and lower back
pain among handicraft workers involved in hand sewing
tasks. This finding highlights the importance of biome-
chanical risks for the studied workers and provides further
evidence that hand sewing operations involve frequent
head and trunk bending movements over the duration of
the task, and therefore imposes unacceptable postural
loading on the upper body and limbs. Our findings indi-
cated that the RULA scores for the workers’ upper and
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lower arm/wrist scores (score A), neck/trunk/legs scores
(score B), and the grand scores were relatively high. The
relatively high RULA scores in this study highlight that
the working postures of the workers were constrained by
both the visual and manual aspects of the sewing tasks,
and that the design of the sewing workstations had a sig-
nificant influence on the postures adopted. This means
that, in most cases, the working postures of workers under
study need to be investigated and some modifications are
required immediately. These findings are in part consis-
tent with several previous reports of poor working pos-
tures (assessed by the RULA method) among relatively
similar occupations such as garment and sewing machine
operating tasks'*'**". In a recent study by Van et al."’
among garment workers in Cambodia, it was shown that
biomechanical / postural risk factors (assessed by the
RULA method) were significantly associated with the de-
velopment of musculoskeletal symptoms among the stud-
ied workers.

The results also suggest that there is a need to consider
other work-related physical and psychosocial aspects of
hand sewing tasks. Interestingly, our findings indicated
that perceived speed of work was one aspect of the psy-
chosocial factors*” that was independently positively as-
sociated with the occurrence of musculoskeletal com-
plaints in the neck, shoulder, and lower back areas. This
finding may be attributed to the fact that the study sub-
jects were paid per item, and this provided an incentive to
work at high speed and skip adequate rest breaks. More-
over, the finding indicated that the time of employment as
a handicraft worker was positively associated with the
presence of symptoms in the neck and lower back areas,
which is in agreement with several previous reports
among other occupations*'"'?. It is also interesting to note
that the handicraft workers in this study had frequent peri-
ods of continuous sitting work without breaks (e.g., sew-
ing work in a static position for more than 2 hours),
which was independently associated with the occurrence
of neck complaints. The results from some previous stud-
ies suggest that prolonged sitting work without a break
may increase the risk for neck/shoulder pain among dif-
ferent occupational groups*”*’, and that regular rest
breaks may reduce the risk for such complaints®. There-
fore, handicraft workers involved in hand sewing tasks
may be advised to take regular rest breaks in order to
minimize exposure and to help recovery from static and
awkward postures.

The present study has an advantage that observer error
was controlled using two trained interviewers in compari-
son to studies in which there were separate observers for
each case. However, the findings presented should be in-
terpreted in the context of the cross-sectional study de-
sign. In addition, the findings highlight the importance of
both individual and work-related aspects of sewing tasks
in association with MSDs. Thus, in addition to the work-

related factors, it might be beneficial to take into account
individual factors (such as age, gender, and education) as
potential confounders in future analysis of MSDs among
this working group.

5. Conclusions

In conclusion, the findings highlight the importance of
both psychosocial and physical aspects of hand sewing
tasks in association with musculoskeletal pain and em-
phasize the need for ergonomic interventions for improv-
ing the working conditions of this group of handicraft
workers. Specifically, one recommendation may be to im-
prove working postures through workstation design for
hand sewing tasks (e.g., based on workers’ anthropome-
try). Moreover, handicraft workers involved in these tasks
may also be advised to take regular rest breaks in order to
alleviate exposure and also to aid recovery from un-
healthy working postures.
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no conflict of interests.
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