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Abstract.
BACKGROUND: Prevention of Work-Related Musculoskeletal Disorders (WRMSDs) is crucial as they jeopardize the
well-being of the workforce in workplaces and are prevalent in developed and developing countries.
OBJECTIVE: This study aimed to determine the prevalence of WRMSDs among Iranian workers.
METHODS: A systematic review and meta-analysis of WRMSDs in Iran was performed by searching relevant keywords in
authentic databases and search engines such as SID, Google Scholar, Medlib and PubMed. Twenty-seven published articles
in the field of WRMSDs from 2001 to 2010 were searched. Meta-analysis and random effects approach were used to analyze
data. Heterogeneity investigation of articles was done using I2 index.
RESULTS: The total sample size was 6,090 workers with a mean of 225 samples per study. The upper and lower back
had the highest prevalence rate of self-reported WRMSDs with 38.1% (95% CI: 29.9–46.4), and 50% (95% CI: 42.5–57.5),
respectively. Also, knee had the highest prevalence among lower extremity disorders with 42.1% prevalence rate (95%
CI:35.1–49.1).
CONCLUSIONS: A high prevalence of WRMSDs in upper and lower limbs was reported in Iran. Trainings with regard
to occupational ergonomics and industrial hygiene programs were recommended for minimizing the work-related risks of
musculoskeletal disorders.
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1. Introduction

The National Institute for Occupational Safety and
Health (NIOSH) has defined musculoskeletal disor-
ders as a group of conditions that involve nerves,
tendons, muscles and supporting structures such as
inter-vertebral disks. They represent a wide range
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of disorders that differ in severity and include mild
and moderate signs and symptoms to chronic and
debilitating conditions. Examples of such conditions
include carpal tunnel syndrome, tension neck syn-
drome and back pain [1]. Several authors considered
musculoskeletal disorders as a collective term for
groups of diseases that were classified as follow:
a) well-known clinical disturbances like inflamma-
tion of the tendons and white finger caused by
vibration b) clinical conditions that are less known,
such as rotator cuff syndrome and c) non-specific dis-
orders like cumulative trauma disorders, or repetitive
stress injuries [2].

According to the International Labor Organization
(ILO), about 160 million work-related diseases occur
each year in the world among which the work-related
musculoskeletal disorders are recorded in high num-
bers [3]. In addition, every year 2.3 million people
die as a result of occupational accidents and diseases
in the world [3]. Each year, more than one million
employees experience work related injuries mostly
due to repetitive movements, awkward postures and
excessive pressure [4]. Several factors such as a)
physical, organizational and social aspects of work
and the workplace, b) physical and social aspects of
life outside the work (exercise, etc.), and c) physical
and physiological properties of individuals have been
mentioned to be involved in causing musculoskeletal
injuries [5, 6].

Work-related musculoskeletal injuries impose
large costs on the health care systems all over the
world.

Direct costs are usually related to charges that
have to be paid to the healthcare system physicians,
hospitals, rehabilitation centers and insurance com-
panies. The indirect costs include disability of the
injured person and their wage losses, costs incurred
by the employer in hiring and training new work-
ers to replace the injured workers, and administrative
expenses, including costs related to the compensa-
tion, and the costs associated with quality of life of
the injured employees and their families [2, 7]. In
Japan, during 1960–1980, the development of mus-
culoskeletal disorders was prominent among typists,
phone operators and workers of assembly lines when
most of them experienced pain in different parts of
their hands, arms and shoulders. Since 1980, these
problems were more frequent in Scandinavian coun-
tries where back pain was often more common among
workers of white-collar jobs and injuries related to the
neck, wrist and shoulder were more frequent among
workers of blue-collar jobs. Nordic studies on the risk

factors that may cause neck and arm pain provide
invaluable insight to the problem [8, 9]. Based on the
studies conducted in Europe, about 40 million work-
ers suffered from these disorders (more than 30% of
workers) which cost 0.5 to 2% of EU GDP [10]. In
Iran, numerous studies have been conducted in this
regard. The results from musculoskeletal disorders
and their associated factors among 215 employees in
hydroelectric power plants showed that the symptoms
of musculoskeletal disorders in some areas of the
body such as back (48%), wrist (41%), knee (38%)
and shoulder (28.3%) are more prevalent compared
to the other parts [11].

Referring to the results from the ergonomic risk
assessment and musculoskeletal disorders among
191 employees working in car repair workshops
revealed that most of the musculoskeletal disorders
were located in the shoulder area (84%), and there
were less complaints in the thigh (57%) and 80.5%
of those evaluated in the study had pain in at least
one of these anatomical areas [12]. According to a
study conducted by Choobineh et al. (2004) on 1,439
people in Isfahan, the prevalence of symptoms of
these disorders among carpet weavers has been found
to be highest inthe lumbar back (45.2%), thighs
and hips (1.6%), knees (34.6%) and ankles (23.7%)
had the highest rates of prevalence [13]. In another
study, Mostaghaci et al. (2010) studied 92 workers
of a food producing company in Yazd and reported
a back pain prevalence of 44.6% [14]. Due to the
fact that the prevalence of musculoskeletal disorders
in most industrialized and developing countries
is so high, being aware of the latest statistics
particularly in terms of its prevalence, distribution
and frequency within the country could possibility
provide opportunities for health planners to design
and offer the occupational health trainings based on
the appropriate prevention strategies. Meta-analysis
studies are performed mostly to have valid and
reliable outcomes by combining various studies and
consequently increase sample size and reduce the
confidence interval of these measures [15]. Thus, this
study aimed at running a meta-analysis to obtain the
prevalence of WRMSDs in different parts of the body
among Iranian workers considering the location of
study.

2. Methods

The present study was carried out as a sys-
tematic review and meta-analysis study to survey
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the prevalence of work-related musculoskeletal
disorders in Iran.

2.1. Search methods

Published articles related to WRMSDs
(2001–2010) in Iran were searched using the
relevant Persian and English keywords (prevalence
of musculoskeletal disorders) in SID, Magiran,
MedexIran, Google scholar,Scopus, Med lib, and
Pubmed. The inclusion criteria of the review
were studies which had assessed the prevalence
of musculoskeletal disorders in one-year period,
and therefore were defined as cross-sectional or
descriptive-analytical studies. We also included
the studies that had performed the assessment of
musculoskeletal disorders by standard practices, and
finally declared the prevalence of musculoskeletal
disorders in the whole body. Access to the full text
paper was another criterion for inclusion.

2.2. Study selection and data extraction

First, researchers collected all the articles about the
prevalence of musculoskeletal disorders and verified
their compliance with the inclusion criteria. Then, all
the papers associated with the issue of musculoskele-
tal disorders were compiled in an initial list. In the
next step, a check-list of necessary information for
the study (author’s name, year, place, sample size, the
overall prevalence rate, employee performance, cause
of the disorders, workers’ age and job experience)
with regards to all preliminary assessed studies, was
developed for the preparation of the final assessment.

Researchers studied the final checklist and even-
tually, the papers related to the aim of the present
study were taken into account for the meta-analysis.
Accordingly, 51 articles were reviewed using the key-
words, in the basic search; and 35 papers with related
titles were compiled from the list of abstracts.

Finally, 27 suitable papers were selected for meta-
analysis [16–42]. The full texts of papers were
examined for the analysis. Figure 1 shows the
flowchart for the selection and inclusion of the studies
to systematic review and meta-analysis.

2.3. Statistical analysis

Based on the prevalence of musculoskeletal disor-
ders, the sample size has since been in all the papers
for the analysis of studies, binomial distribution was
used to calculate variance and the weighted average

Fig. 1. A flowchart of the steps in which studies were selected for
the systematic review and meta-analysis

was applied to combine reported prevalence in differ-
ent studies. The weight of each study was inversely
proportional to its variance.

As there was a large difference between the preva-
lence in studies and significant heterogeneity (I2

index) which was revealed on the other hand, the
random effects model was used in the meta-analysis.
Heterogeneity of the study was more than 97%, which
is in line with the studies performed with high het-
erogeneity I2 index<25%, 25%<I2 index <75% and
I2 index >75% indicate partial, average and high het-
erogeneity, respectively).

Meta-regression was used to calculate the rela-
tionship between the prevalence of musculoskeletal
disorders with the years of studies and their sam-
ple sizes. Data analysis was performed by STATA
software (version 10).

3. Results

In a systematic review and during the initial search,
51 articles were identified and after evaluating the
titles and abstracts of articles, 35 studies were chosen
for the next step. After the final evaluation, 27 studies
conducted between 2001 and 2010 with a total sample
size of 6,090 workers, and an average sample of 225
per study were selected.

Research method in the studies was cross-sectional
and disorders were related to different parts of the
body. Nordic questionnaire was used as a tool in
all the articles in order to determine the prevalence
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Table 1
Prevalence of WRMSDs in Iran

Place Year Number of The prevalence of musculoskeletal disorders The prevalence of musculoskeletal
of of samples in the upper limbs disorders in lower limbs

study study Table Table Upper Elbow Wrist Shoulder Neck Ankle Knee Hips and Lower
(2) (1) back and thighs back

Tehran 2003 220 220 0.09 0.23 0.17 0.24 0.23 0.09 0.50
Tehran 2004 47 47 0.511 0.085 0.468 0.62 0.83 0.234 0.255 0.468
Tehran 2009 115 115 0.452 0.148 0.4 0.4434 0.2608 0.200 0.5043 0.1217 0.5478
Kermanshah 2001 36 36 0.501 0.167 0.445 0.167 0.056 0.056 0.167
Tehran 2009 20 20 0.38 0.154 0.32 0.32 0.22 0.374 0.47 0.17 0.52
Yazd 2008 102 102 0.0090 0.029 0.088 0.0090 0.029 0.088
Yazd 2009 72 72 0.051 0.124 0.203 0.465 0.576
Yazd 2010 92 92 0.228 0.174 0.099 0.446
Shiraz 2006 287 288 0.547 0.289 0.488 0.596 0.582 0.317 0.394 0.216 0.512
Tehran 2005 22 22 0.273 0.5 0.727 0.727 0.364 0.227 0.591 0.344 0.818
Urmia 2006 89 89 0.124 0.045 0.438 0.404 0.258 0.011 0.337 0.067 0.506
Tekab 2007 110 110 0.455 0.436 0.555 0.555
Shiraz 2007 375 375 0.546 0.229 0.471 0.517 0.519 0.590 0.581 0.307 0.606
Tehran 2009 145 145 0.441 0.076 0.331 0.483 0.178 0.324 0.193 0.097 0.517
Isfahan 2003 1439 1439 0.377 0.192 0.382 0.478 0.352 0.237 0.346 0.16 0.452
Qom 2008 47 47 0.128 0.298 0.17 0.149 0.085 0.298 0.128 0.383
Qom 2008 268 268 0.146 0.056 0.284 0.224 0.183 0.213 0.362 0.134 0.384
Tehran 2009 332 332 0.383 0.135 0.305 0.354 0.38 0.154 0.401 0.124 0.485
Arak 2008 334 334 0.539 0.612 0.558
Shiraz 2005 454 454 0.35 0.32 0.2 0.374 0.480 0.170 0.2
Amol 2009 400 400 0.295 0.35 0.5 0.365 0.810
Sabzevar 2007 364 364 0.436 0.355 0.343 0.319 0.226 0.44 0.190 0.578
Kerman 2009 384 384 0.195 0.169 0.046 0.333 0.381
Meybod 2009 54 54 0.148 0.426 0.389 0.059
Isfahan 2009 50 50 0.046 0.3 0.28 0.44 0.24 0.24 0.66 0.48 0.86
Shiraz 2008 156 156 0.212 0.09 0.237 0.263 0.231 0.109 0.429 0.545
Shiraz 2005 75 75 0.653 0.627 0.677 0.747 0.773 0.160 0.251 0.747 0.742

of musculoskeletal disorders. So, as Nordic ques-
tionnaire is a subjective tool, all the WRMSDs in
the studies were self-reported by the workers, and
were also not medically confirmed. Table 1 shows
the prevalence of musculoskeletal disorders in the
upper and lower limbs in accordance with the studies
conducted in different parts of the country.

Mean age and job experience in these studies were
28.70–39.20 and 3.08–18.20 years, respectively.

In terms of the location of the studies conducted in
Iran, 29.6% of were carried out in the North, 22.2% in
the South, 37% in the Central and 11.1% in the other
parts of the country. As mentioned earlier, the stud-
ies were cross-sectional and descriptive-analytical,
and in all papers, the prevalence was calculated in
different parts of the body.

Prevalence of musculoskeletal disorders in upper
limbs is shown in Table 1. The prevalence of such
disorders was estimated to be 31.8% (95% CI: 24.1
to 39.4) for the neck, 36.8% (95% CI: 29.4 to 44.1)
for the shoulder, 17.4% (95% CI: 12.7 to 22.1) for the
elbow, 34.6% (95% CI: 27.1 to 42) for the wrist, and
38.1% (95% CI: 29.9 to 46.4) for the upper back.

The prevalence of the disorders in the lower limbs
were 50% (95% CI: 42.5 to 57.5) for the lower
back, 20.7% (95% CI: 16.4 to 25.0) for the thigh,
42.1% (95% CI: 35.1 to 49.1) for the knee, and
27.7% (95% CI: 18.8 to 36.7) for the ankle.

According to the reports from different occu-
pations, back pain has been the most prevalent
complaint among health care staff (medical, dental,
nursing, etc.) with an incidence rate of 69% (95% CI:
71–66), thigh and hip problems among administra-
tive staff with an incidence of 36% (95% CI: 11–82),
and pain in the knees among computer users with
50% (95% CI: 29–72), in addition, ankle disorders
hit the highest point among administrative personnel
with (95% CI: 14–105). Table 2 shows the prevalence
of work-related musculoskeletal disorders in Iran, in
different occupations.

Due to the heterogeneity of studies (I2 index), the
confidence intervals for each study and for all studies,
based on the random effects model in Figs. (2), (3),
(4), (5) and (6) are shown. Due to the high number
of assessed body parts in this study, the prevalence of
shoulder pain chart was used as an example for upper
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Table 2
Prevalence of musculoskeletal disorders in different occupations

Administrative staff Workers crafts Workers in Industry Hospital staff PC users
Neck 0.47 (0.43, 0.52) 0.31 (0.29, 0.33) 0.20 (0.18, 0.22) 0.47 (0.44, 0.50) 0.12 (0.10, 0.13)
Shoulder 0.44 (0.39, 0.48) 0.41 (0.39, 0.43) 0.30 (0.28, 0.33) 0.41 (0.38, 0.44) 0.17 (0.15, 0.19)
Elbow 0.38 (–0.10, 0.86) 0.13 (0.04, 0.22) 0.15 (0.09, 0.20) 0.16 (0.02, 0.30) 0.17 (–0.06, 0.40)
Wrist and hand 0.49 (0.12, 0.85) 0.34 (0.28, 0.41) 0.34 (0.28, 0.40) 0.39 (0.30, 0.48) 0.20 (0.00, 0.40)
Back 0.51 (0.25, 0.78) 0.26 (0.04, 0.49) 0.32 (0.20, 0.43) 0.50 (0.41, 0.58) 0.55 (0.49, 0.60)
Lower back 0.53 (0.48, 0.58) 0.44 (0.42, 0.46) 0.40 (0.38, 0.43) 0.69 (0.66, 0.71) 0.44 (0.41, 0.46
Thighs and hips (buttocks) 0.36 (–0.11, 0.82) 0.15 (0.14, 0.17) 0.19 (0.11, 0.27) 0.25 (0.16, 0.34) 0.22 (0.17, 0.26)
Knee 0.54 (0.26, 0.81) 0.35 (0.32, 0.37) 0.39 (0.26, 0.51) 0.48 (0.36, 0.61) 0.50 (0.29, 0.72)
Foot and Ankle 0.46 (–0.14, 1.05) 0.19 (0.12, 0.26) 0.19 (0.09, 0.28) 0.41 (0.05, 0.76) 0.44 (0.20, 0.67)
Example: Pain in Shoulder was 17% with (95% CI: 15–19) means 0.17 (0.15, 0.19). Back pain was 0.44 (0.41, 0.46) means 44% with (95%
CI: 41–46).

NOTE: Weights are from random effects analysis
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Fig. 2. The prevalence of shoulder pain in general and separately for all studies based on the random effects model. Segments illustrated CI
prevalence in each study. Midpoint of each segment was the estimated prevalence rate of every study. Diamond Mark showed confidence
interval for the prevalence in all studies.
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NOTE: Weights are from random effects analysis
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Fig. 3. The prevalence of shoulder pain in general and separately for all studies indifferent cities of Iran was based on the random effects
model. Segments illustrated CI prevalence in each study. Midpoint of each segment was the estimated prevalence rate of every study. Diamond
Mark showed confidence interval for the prevalence in all studies.

limbs and low back pains of the body’s lower limbs. In
the second chart, time trend of the prevalence of back
pain in Iran between 2001 and 2010 was depicted.

3.1. Upper limb index

The diagram for the prevalence of shoulder pains
was used as a sample in upper limbs. Because of the
heterogeneity of studies (I2 index), the confidence
interval for each study and for all the studies based
on the random effects model is shown in Figs. (2) and
(3). Also, Chart 1 illustrates time trend of the preva-
lence of shoulder pain in Iran between 2001 and 2010.
Meta-regression curve of shoulder pain prevalence, in
terms of years of studies, has been presented in the
second chart.

3.2. Lower limb index

Samples of the prevalence of low back pain are
shown in Charts 3 and 4. In addition, Chart 4 depicts
meta-regression curve of low back pain prevalence
with regards to years of studies.

4. Discussion

6,090 workers were involved in this study. Twenty
seven articles were included in the final meta-analysis
and the average sample size was 225. The prevalence
of musculoskeletal disorders in the upper limbs was
measured.

Heterogeneity in the prevalence rate of WRMSDs
was more than 97%, which according to categories
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NOTE:Weight is calculated using a random effects analysis 

 

Fig. 4. The prevalence of back pain as a whole and separately for all studies was based on a random effects model. Segments show the
prevalence of CI in each study. The midpoint of each segment was the estimated prevalence for general studies.

(less than 25% is regarded as Heterogeneity com-
ponent, between 25 and 75% is regarded as normal
heterogeneity, and more than 75% implies severe
heterogeneity) was classified as extreme heterogene-
ity. In addition, the prevalence of musculoskeletal
disorders in the lower limbs was measured. The
heterogeneity rate of WRMSDs incidence was calcu-
lated to be more than 97%, which indicates extreme
heterogeneity of the studies. Therefore, the random
effects model was used for assessment. The random
effects model assumed that there were differences
due to various samplings and that of the measured
parameters in the studies were different as well.

Results from the study by Azizpour et al. (2013),
entitled “Assessment of back pain prevalence dur-
ing life in Iran by meta-analysis” reported that the
reviewed studies were highly heterogeneous and the
heterogeneity index of their study was 98.8 [43]. The

Nordic questionnaire was used to collect data about
the prevalence of WRMSDs in all studies. In our
study, prevalence of disorders were estimated in dif-
ferent parts as: the neck 31.8% (95% CI: 24.1 to 39.4),
the shoulder 36.8% (95% CI: 29.4 to 44.1), the elbow
17.4% (95% CI: 12.7 to 22.1), the wrist 34.6% (95%
CI: 27.1 to 42), and the upper back 38.1% (95% CI:
29.9 to 46.4). In the present study, no significant dif-
ference was reported between incidence of disorders
in different years (p = 0.774) and different sample
sizes (p = 0.353). A research study by Mostaghaci
et al. (2010, about the prevalence of musculoskele-
tal disorders among 92 workers of a food production
factory in Yazd [44] showed that the prevalence of
lower back, shoulder, neck and wrist were 44.6, 17.4,
9.9, and 22.2% respectively.

Results of a systematic review of 24 studies by
Osborne et al. (2012), depicted that the prevalence
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NOTE: Weights are from random effects analysis
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Fig. 5. The prevalence of low back pain in general and separately for all studies in different cities of Iran were based on a random effect
model. Segments show the prevalence of CI in each study. The midpoint of each segment is the estimated prevalence in each study. Diamond
Mark shows confidence interval of prevalence for general studies.

of musculoskeletal disorders of any type over the
farmers’ lives was 90.6% while the one-year preva-
lence was 76.9% (CI 95%: 69.8 to 82.7). The results
of their study indicated that the prevalence of upper
limbs were within the range of 3.6–71.4% and lower
limbs were 10.4–41% [45]. Based on a study by
Mostaghasi et al. (2010), in Yazd on 92 workers
of a food production company, the prevalence of

low back disorders was reported as 44.6% [14]. In
our study, the prevalence of musculoskeletal disor-
ders in different body parts in lower limbs were
as follows: the back, 50% (95% CI: 57.5 to 42.5),
thighs and buttocks, 20.7% (95% CI: 25 to 16.4),
knees, 42.1% (95% CI: 49.1 to 35.1) and ankle,
27.7% (95% CI: 36.7–18.8). Among musculoskeletal
disorders in lower limbs, back pain with a prevalence
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Fig. 6. The prevalence of back pain in general and separately for all jobs according to various studies was based on a random effect model.
Segments show the prevalence of CI in each study. The midpoint of each segment is the estimated prevalence in each study. Diamond Mark
shows confidence interval of prevalence for general studies.

of 50% (95% CI: 57.5–42.5) had the highest preva-
lence. Low back pain in health care professionals such
as dentistry and nursing with the rate of 69% (95% CI:
66–71%) had the highest prevalence. In addition, the
prevalence of low back pain in the large industrial
cities was measured as follows: Tehran, 53% (95%
CI: 59–47), Shiraz, 56% (95% CI: 62–50), Arak, 65%
(CI 95%: 105–25) 56% (95% CI: 61–50). The results

showed that prevalence of musculoskeletal disorders
of the upper limbs in Tehran and Shiraz was more
prevalent compared to the other cities and the low-
est prevalence was recorded in the city of Yazd. The
results of a study by Azizpour et al. demonstrated
that the prevalence of life time low back pain in
Tehran and Shiraz were higher than that in Yazd
[43]. According to Memarpour’s research on dentists,
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Chart 1. Meta-regression curve of shoulder pain prevalence was in
terms of sample size. Circles indicate the sample size in the study.
Larger circles denote greater sample size.

Chart 2. Meta-regression curve of shoulder pain prevalence was
in terms of year of studies. Circles indicate the sample size in the
study. Larger circles represent greater sample size.

Chart 3. Curve of low back pain prevalence in terms of sample
size. Circles indicate the sample size in the study (study weights).
Larger circles show that the sample size is greater.

physical workload was an important factor in causing
MSDs and pain at the shoulder, neck and back were
the most common complaints [46]. In their 20015
study, it was concluded that the prevalence of muscu-

Chart 4. Meta-regression curve of low back pain prevalence with
regards to years of studies. Circles indicate the sample size in the
study. Larger circles represent the greater sample size and the vice
versa.

loskeletal disorders of the upper limbs was higher, as
compared to the other years. The highest WRMSDs
prevalence in Tehran has been observed in a study
conducted among workers of the appliance manufac-
turing industry. The prevalence of WRMSDs, in a
study reported by Mirmohammadi et al. (2004), dur-
ing a one year period was 24% in the neck, 17% in the
shoulder and arm, 9% in the upper back and 50% in
the lower back [47]. Workstation ergonomic design
and ergonomics training would result in a reduction
in work-related risks of musculoskeletal disorders,
especially the risk of upper extremities and back
pain [48]. So, ergonomics and occupational health
training based on prevention of musculoskeletal dis-
orders is recommended [49, 50]. Limited access to
the full text of all articles, absence of specific frame-
works for reported publications, lack of access to
the data on these publications and low quality and
quantity of Persian databases were some of the study
limitations [51].

5. Conclusion

Prevalence of work-related musculoskeletal disor-
ders in the upper limbs, especially in the shoulders
and upper back was high in Iran. The overall preva-
lence of musculoskeletal disorders was 31.8% for
neck, 36.8% for shoulders, 17.4% for elbows, 34.6%
for the wrist and 38.1% for upper back. The overall
prevalence of low back pain in this study was 50%.

The prevalence of WRMSDs in the lower limbs,
especially in the back and knee in Iran was higher
in comparison with other similar studies carried out
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abroad. Ergonomics and occupational health train-
ings are recommended as strategies to reduce the risk
of work-related musculoskeletal disorders.
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