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ABSTRACT

P9 Work-related musculoskeletal disorders are one of the major causes of lost working time, in-
creased costs, human injuries and burnout. The International Labor Organization estimates that about
160 million work-related illnesses occur worldwide each year, where the highest prevalent ilinesses are
musculoskeletal disorders. Several studies have been conducted In Iran to investigate the prevalence of
these disorders, each providing different statistics. Therefore, considering the importance of these disor-
ders, it is necessary to obtain accurate results with high statistical power and validate them. The aim of
this study was to investigate the prevalence of work-related musculoskeletal disorders in Iran in order to
obtain more accurate results by conducting a meta-analysis.

For this meta-analysis, searching was conducted in SID, Maglran, IranMedex,
Google Scholar, Scopus, Web of Science, and PubMed databases using the keyword “work-related mus-
culoskeletal disorders” in both Persian and English on studies conducted during 2001-2016 in various
cities of Iran. Inclusion criteria were: investigating the prevalence of musculoskeletal disorders in a pe-
riod of one year, being a cross-sectional or descriptive-analytical study, publication in Persian or English,
availability of full-texts, assessment using standard methods (e.g. Nordic Musculoskeletal Questionnaire)
and considering the prevalence of musculoskeletal disorders throughout the body (upper and lower
extremities). The heterogeneity of the articles was evaluated using the 12 statistics and the data were
analyzed in STATA software using meta-analysis and random-effects model.

ST In this study, 45 papers on work-related musculoskeletal disorders were studied. The overall
sample size of these studies was 9813, with a mean number of 218 for each study. Most of studies were
descriptive-analytical and cross-sectional. In all of them, the prevalence of musculoskeletal disorders in
different parts of the body had been investigated. According to their results, the most prevalent work-
related musculoskeletal disorder in lower extremity was low back pain (0.49%) and in upper extremity,
it was neck pain (39.3%). The prevalence of musculoskeletal disorders in other parts of the body were
39.32% in the neck, 36.9% in shoulders, 36.8% in the back, 34% in the wrist, 26.9% in legs, 20.5% in
thighs and hips, and 16.2% in elbows.
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[TTNELT There is a relatively high prevalence of musculoskeletal disorders in lower extremity (lower
back) and upper extremity (neck and shoulders) of workers in Iran which is more acute compared to
other countries, and need further studies to determine its causes. Therefore, more attention should
be paid to the of the health of employees, and ergonomic intervention programs should be designed
by managers and officials of organizations to prevent musculoskeletal disorders at workplaces. Since
the workers in Iran are young, there may not be high musculoskeletal complaints at the present time,
but in the future it will create some problems for them. Therefore, reducing working hours, changing
workplace design such that the design of ordered chairs tables be in accordance with ergonomics prin-
ciples and body dimensions, scheduling time for employees to exercise, and providing training courses
for them to maintain proper physical condition at work are suggested as strategies to reduce the risk of

musculoskeletal disorders.

English Version
Introduction

he National Institute for Occupational Safety
and Health (NIOSH) defines musculoskeletal
disorders as a group of conditions that affect
nerves, tendons, muscles, and supporting
structures such as intervertebral discs [1, 2].
These disorders are the main causes of lost working time,
increased costs, human injuries, burnout and the imposi-
tion of direct and indirect costs on the health system [2-7].
In Japan, the growth of musculoskeletal disorders from
the 1960s to the 1980s was often seen among people who
worked as typewriters, telephone operators, and assembly
line workers, and most of them had discomfort in the hands,
arms, and shoulders. In the Scandinavian countries, these
problems became apparent in the 1980s and were often as-
sociated with back pain among white-collar workers and
neck, wrist and shoulder injuries among blue-collar work-
ers. Nordic studies of factors causing neck and arm pains
increased the accuracy of the study [8]. According to stud-
ies in Europe, there are about 40 million workers with mus-
culoskeletal disorders (more than 30% of workers) whose
cost is equal to 0.5-2% of EU gross domestic product [9].

Many studies have been done in this regard in Iran. The
results of the study of musculoskeletal disorders and factors
associated with the development of these disorders in 94
workers in the painting industry showed that the symptoms
of musculoskeletal disorders in some areas of the body such
as back, wrist, knee and shoulder are more than in other
parts of the body [10]. The results of ergonomic risk as-
sessment study and the prevalence of musculoskeletal dis-
orders among 99 people working in the auto repair industry
showed that the most symptoms of musculoskeletal disor-
ders was in the lower back area (62.6%); most complaints
was related to the wrist area (64.6%), and (55.5%) at high
risk for pain and discomfort [11].

Choobineh et al. [12] in a study in Isfahan on 1439 weav-
ers showed that the prevalence of these disorders was
high among carpet weavers and was mainly seen in back
(45.2%), hips and thighs (1.6%), knees (34.6%) and ankles
(23.7%) (34.6%). In another study conducted by Mo-
staghasi et al. [13] on 92 workers in the food industry in
Yazd, they reported a low back pain prevalence of 44.6%
[13]. Due to the need to know the latest statistics of muscu-
loskeletal disorders for health planning and considering that
many studies in this field need accreditation [ 14], this meta-
analysis study aimed to determine the prevalence of work-
related musculoskeletal disorders in Iran based on location.

Materials & Methods

This is a meta-analysis study. A search was conducted
in SID (Jihad University Database), Maglran, MedexIran,
Google Scholar, Scopus, WOS and Pubmed databases
among studies conducted between 2001 and 2016 in differ-
ent cities of Iran, by using the keyword “prevalence of mus-
culoskeletal disorder” in both Persian and English. Criteria
for inclusion of studies in the study were: investigating the
prevalence of musculoskeletal disorders in a period of one
year, being a cross-sectional or descriptive-analytical study,
publication in Persian or English, availability of full-texts,
assessment using standard methods (e.g. Nordic Musculo-
skeletal Questionnaire) and considering the prevalence of
musculoskeletal disorders throughout the body (upper and
lower extremities). Figure 1 presents a flowchart for the
process of selecting articles for meta-analysis.

Considering that the prevalence of musculoskeletal dis-
orders and the sample size were present in all articles, a bi-
nomial distribution was used to calculate the variance and
the weighted mean was used to combine the prevalence in
the studies. Each study was weighted according to its in-
verse variance. On the other hand, since there was a large
difference in the prevalence rates between the studies and
the heterogeneity was more than 97%, it was considered as
a severe heterogeneity according to the following classifi-
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Figure 1. The process of selecting studies for meta-analysis Rehabilitation
cation method: 12 <25% =partial heterogeneity, 12 between Moreover, according to the type of study data, the plotting
25 and 75%=moderate heterogeneity, and 12 >75%=severe of graphs and determining the publication bias for all dis-
heterogeneity. Random-effects model was used for assess- orders were not performed. Meta-Regression was used to
ment. According to this model, it is assumed that the dif- calculate the relationship between the prevalence of muscu-
ferences are due to using different sampling method and loskeletal disorders and the year of study and sample size.
variation in measured parameters [42]. Data analysis was performed in STATA V.10 software.
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Figure 2. Studies reported the prevalence of lower back pain in lower extremity presented based on a random-effects model
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Table 1. Prevalence of musculoskeletal disorders in Iran

Sample Size Prevalence of Musculoskeletal Disorders in Upper Extremity
Location Year
Table 1 Table 2 Neck Shoulder Wrist Elbow
Tehran 2003 220 220 0.24 0.17 0.23 -
Tehran 2004 47 47 0.83 0.62 0.468 085
Tehran 2009 115 115 0.2608 0.4434 0.4 0.148
Kermanshah 2001 36 36 0.167 - 0.445 0.167
Tehran 2009 20 20 0.22 0.32 0.32 0.154
Yazd 2008 102 102 088 029 009 =
Yazd 2009 72 72 0.465 0.203 0.124 051
Yazd 2010 92 92 099 0.174 0.228
Shiraz 2006 288 288 0.582 0.596 0.488 0.289
Tehran 2005 22 22 0.364 0.727 0.727 0.5
Urmia 2006 89 89 0.258 0.404 0.438 045
Tekab 2007 110 110 - - - -
Shiraz 2007 375 375 0.519 0.517 0.471 0.229
Tehran 2009 145 145 0.178 0.483 0.331 076
Isfahan 2003 1439 1439 0.352 0.478 0.382 0.192
Qom 2008 47 47 0.149 0.17 0.298 0.128
Qom 2008 268 268 0.183 0.224 0.284 056
Tehran 2009 332 332 0.38 0.354 0.305 0.135
Arak 2008 334 334 - - - -
Shiraz 2005 454 454 0.2 0.32 0.35 -
Amol 2009 400 400 0.5 0.35 0.295 -
Sabzevar 2007 364 364 0.319 0.343 0.355 -
Kerman 2009 384 384 046 0.169 0.195 -
Meybod 2009 54 54 - 0.389 0.426 0.148
Isfahan 2009 50 50 0.24 0.44 0.28 0.3
Shiraz 2008 156 156 0.231 0.263 0.237 09
Shiraz 2005 75 75 0.773 0.747 0.677 0.627
Qazvin 2012 54 54 0.537 0.537 0.593 0.371
Yazd 2013 220 220 0.814 0.295 0.209 0.140
Rafsanjan 2012 400 400 0.323 0.262 0.190 070
Hamedan 2011 71 71 0.497 0.296 0.478 014
Babol 2014 64 64 0.254 - - -
Hamedan 2014 30 30 0.633 0.133 0.100 067
Isfahan 2015 138 138 0.261 - - -
Tehran 2013 176 176 0.597 0.420 0.324 0.165
Sari 2015 940 940 0.505 0.294 0.330 0.146
Tekab 2015 222 222 0.514 0.432 0.158 072
Iran 2015 254 254 0.346 0.287 0.236 0.173
Sanandaj 2013 250 250 0.388 0.496 0.396 0.200
Karaj 2012 36 36 0.530 0.280 0.390 -
Guilan 2011 92 92 0.430 0.250 0.250 -
Isfahan 2013 91 91 0.692 0.352 0.285 0.132

185 Parno A, et al. Meta-analysis Study of Work-related Musculoskeletal Disorders in Iran. RJ. 2020; 21(2):182-205.
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Sample Size Prevalence of Musculoskeletal Disorders in Upper Extremity
Location Year
Table 1 Table 2 Neck Shoulder Wrist Elbow
Tabriz 2012 200 200 0.787 0.489 0.553 0.277
Sari 2013 100 100 0.310 0.370 0.200 0.240
Iran 2012 385 385 0.486 0.455 0.481 0.158
Prevalence of Musculoskeletal Disorders in Lower Extremity
Location Year
Back Hips and thighs Knee Ankle
Tehran 2003 09 09 - 0.23
Tehran 2004 0.511 0.255 0.234 =
Tehran 2009 0.452 0.1217 0.5043 0.200
Kermanshah 2001 0.501 056 056
Tehran 2009 0.38 0.17 0.47 0.374
Yazd 2008 = 029 0090 =
Yazd 2009 - - - -
Yazd 2010 - - - -
Shiraz 2006 0.547 0.216 0.394 0.317
Tehran 2005 0.273 0.344 0.591 0.227
Urmia 2006 0.124 067 0.337 011
Tekab 2007 - 0.555 0.436 0.455
Shiraz 2007 0.546 0.307 0.581 0.590
Tehran 2009 0.441 097 0.193 0.324
Isfahan 2003 0.377 0.16 0.346 0.237
Qom 2008 = 0.128 0.298 085
Qom 2008 0.146 0.134 0.362 0.213
Tehran 2009 0.383 0.124 0.401 0.154
Arak 2008 - 0.612 0.539
Shiraz 2005 - 0.170 0.480 0.374
Amol 2009 - 0.365 -
Sabzevar 2007 0.436 0.190 0.44 0.226
Kerman 2009 - - - 0.333
Meybod 2009 - - - -
Isfahan 2009 046 0.48 0.66 0.24
Shiraz 2008 0.212 = 0.429 0.109
Shiraz 2005 0.653 0.747 0.251 0.160
Qazvin 2012 0.722 0.704 0.593 0.371
Yazd 2013 - - - -
Rafsanjan 2012 0.162 0.114 0.270 065
Hamedan 2011 0.239 - 0.141 -
Babol 2014 079 = = =
Hamedan 2014 0.300 - 0.200 0.100
Isfahan 2015 0.304 = 0.116 =

Parno A, et al. Meta-analysis Study of Work-related Musculoskeletal Disorders in Iran. RJ. 2020; 21(2):182-205.
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Prevalence of Musculoskeletal Disorders in Lower Extremity

Location Year
Back Hips and thighs Knee Ankle
Tehran 2013 0.392 0.176 0.347 0.222
Sari 2015 0.199 0.189 0.272 0.282
Tekab 2015 0.613 0.153 0.230 0.140
Iran 2015 0.259 0.157 0.468 0.232
Sanandaj 2013 0.424 - 0.396 0.260
Karaj 2012 - - 0.670 -
Guilan 2011 - 0.108 0.195 0863
Isfahan 2013 0.341 077 0.418 0.132
Tabriz 2012 0.532 0.170 0.489 0.638
Sari 2013 0.230 0.260 0.450 0.250
Iran 2012 0.540 0.291 0.458 0.597
Rehabilitation
Results extremity was estimated to be 49% in the lower back, 20.5%

In the studies, overall sample size was 9813 with a mean
number of 218 samples in each study. The mean age and
work experience of samples in these studies were between
7.91-33.54 and 6.79-10.27 years, respectively. Based on the
results shown in Table 1, the overall prevalence of muscu-
loskeletal disorders in the upper extremity was estimated to
be 39.3% in the neck, 36.9% in the shoulder, 16.2% in the
elbow, 34% in the wrist and 36.8% in the back. Moreover, the
overall prevalence of musculoskeletal disorders in the lower

in hips and thighs, 39.2% in the knee, and 26.9% in the ankle.

Regarding the prevalence of disorders based on occupa-
tion, the highest back pain prevalence was reported in office
workers with a prevalence of 53% followed by hospital staff
(medicine, dentistry, nursing, etc.) with a prevalence of 50%;
the highest prevalence of hip and thighs pain in office work-
ers (27.9%); the highest prevalence of knee pain in computer
users (47.8%); the highest prevalence of ankle pain in office
workers (55.8%); the highest prevalence of shoulder pain in
computer users (40.9%);the highest prevalence of neck pain

Begg's funnel plot with pseudo 95% confidence limits

Lower.back

s.e. of: Lower.back

Archives of

Rehabilitation

Figure 3. Funnel plot of publication bias for the prevalence of lower back pain in Iran during 2001-2016. According to this chart,

the prevalence was not significant.
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Figure 4. Meta-regression scatterplot of the relationship between the prevalence of lower back pain and age. According to this chart,
the relationship was not significant.

(49.4%) and hand pain (37.7%) in medical staff; the high- highest overall prevalence of work-related musculoskeletal
est prevalence of elbow pain in office workers (22.8%); and disorders was in the neck (39.3%) and shoulder (36.9%).

the highest back pain prevalence in computer users (47.1%) Azizipour et al. reported the prevalence of lower back pain
these results are shown in Figures 2-6. inIran as 51.6% [43]. Louw et al. reported a 50% prevalence

of lower back pain in African workers [44], which is consis-
Discussion tent with the results of the present study. Hoe et al. (2012)

also reported that lower back pain is a major problem in the
The results of this study showed a high prevalence of mus-

culoskeletal disorders, especially in the lower back. The

e
. " o
< ° C;b@
O

Lower.back
o

T T T
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Mean of work experience
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Figure 5. Meta-regression scatterplot of the relationship between the prevalence of lower back pain and work experience. According
to this chart, the relationship was not significant.
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Figure 6. Meta-regression scatterplot of the relationship between the prevalence of lower back pain and academic year. Larger

circles indicate larger sample sizes.

world. According to them, the prevalence of one-year global
musculoskeletal problems was between 22-65% [45].

In our study, although the maximum rate was 57.5%, it
was almost similar to the results of other countries in Hoe et
al.’s study; the minimum prevalence reported in our study
was almost twice that of their study. Therefore, it can be ac-
knowledged that this problem has been more acute among
Iranian employees and needs further studies to investigate
the causes of this prevalence. Mehrparvar et al. showed that
the prevalence of musculoskeletal disorders in the lower
back, shoulder, neck and wrist areas were 44.6%, 17.4, 9.9,
and 22.2%, respectively, which indicates a high prevalence
of these disorders in the lower back [13].

This is also consistent with the results of our study. Os-
borne et al. (2012) reported that the prevalence of muscu-
loskeletal disorders of any kind during the life of farmers
was 90.6%; the prevalence of these disorders in the upper
extremity was in the range of 3.6-71.4% and in the lower
extremity as 10.4-41% [46]. However, in this study, low
back pain with a prevalence of 49% was the highest preva-
lent musculoskeletal disorder which was more prevalent in
office workers (53%). Therefore, more attention should be
paid to the health of employees, and ergonomic interven-
tion programs should be designed by managers and offi-
cials of organizations to prevent musculoskeletal disorders
related at workplaces.

The prevalence of musculoskeletal disorders in the upper
extremity was higher in Tehran and Shiraz cities and lower

in Yazd city, which is consistent with the results of Azizpour
et al. [43]. Moreover, the prevalence of musculoskeletal dis-
orders in the upper extremities was higher in studies con-
ducted in 2005 than in other years. The highest prevalence of
musculoskeletal disorders in Tehran was observed in a study
conducted on the employees of one of the household appli-
ance manufacturing industries. The prevalence of musculo-
skeletal disorders reported in one year in the upper extremity
in the study by Mir Mohammadi et al. (2004) was 24% in the
neck, 17% in the shoulder and arms, 9% in the upper back,
and 50% in the lower back [17] which is consistent with the
results of our study. On the other hand, the prevalence of low
back pain was not significantly related to the age factor.

Opverall, it can be said that ergonomic design of workplac-
es and ergonomic training reduces the risk of work-related
musculoskeletal disorders, especially in the upper extrem-
ity including lower back. Therefore, ergonomic and oc-
cupational health training based on the prevention of such
disorders [47] is recommended. It is suggested that in future
researches on the prevalence of musculoskeletal diseases,
a valid shortened form of questionnaire in Persian be used
[48, 49] and more detailed studies should be performed to
evaluate pain and discomfort [50].

Conclusion

In this study, the highest injury in all work groups was in
the lower extremity, especially in the lower back (49%) and
knee (39.2%); in the upper extremity, musculoskeletal dis-
orders were higher in the neck. Considering the age, work

Parno A, et al. Meta-analysis Study of Work-related Musculoskeletal Disorders in Iran. RJ. 2020; 21(2):182-205.
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experience, academic year, and physical ability of individu- Conflicts of interest
als to employ them in different departments, ergonomic
training of employees in the field of the best correct way to The authors declare no conflict of interest

perform work and the best physical condition while work-
ing or sitting, is one of strategies that can play an effective
role in preventing musculoskeletal disorders.

Accordingly, it is suggested that ergonomic and occupa-
tional health intervention programs be implemented to con-
trol or eliminate the risk factors for occupational diseases in
various jobs. Ergonomic design of workplaces and ergonom-
ic intervention programs can reduce the risk of work-related
musculoskeletal disorders in the upper and lower extremi-
ties. Since the employees/workers in Iran are young, there
may not be high musculoskeletal complaints at the present
time, but in the future it will create some problems for them.

Therefore, reducing working hours and changing work-
place design such that the design of ordered chairs and
tables be in accordance with ergonomics principles and
body dimensions. The use of appropriate footrests, sched-
uling time for employees to exercise, and providing training
courses for them to maintain proper physical condition at
work are also suggested as strategies to reduce the risk of
musculoskeletal disorders. Most of the studies were cross-
sectional and used self-report tools to assess the prevalence
of musculoskeletal disorders.

Lack of access to the full text of all articles, lack of a specif-
ic framework for reporting published articles, lack of access
to theses, and low quality and quantity of databases were
other limitations of the present study. This study, like other
studies had some limitations and obstacles, such as: lack of
access to the full text of all articles, lack of a specific frame-
work for reporting published articles, lack of access to dis-
sertation results and low quality and quantity of databases.
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Study %
D ES (95% Cl) Weight
T
Gharagozlo F (2001) —_— 1 0.17 (0.05, 0.29) 217
Chobine A (2003) - 0.45(0.43,048) 241
Mir Mohammadi M (2003) - 0.50 (0.43,0.57)  2.34
Saremi M (2004) —_— 0.47 (0.33, 0.61) 209
Chobine A (2005) - 0.50 (0.46, 0.55)  2.38
Koshtkaran A (2005) : — 0.69 (0.59, 0.80) 223
[}
——

Ghasem Khani M (2005)
Nasl seraji G (2006)

—%— 0.82(0.66,0.98) 201
051(0.40,061)  2.23

Chobine A (2006) - 0.51(0.45, 0.57) 236
Nasl seraji G (2007) - : 0.06 (0.01,0.10)  2.38
Razavi S (2007) | = 0.58 (0.53, 0.63) 237
Chobine A (2007) | 0.61(0.56,0.66)  2.37
Halvani G (2008) —— : 0.19(0.11,0.26)  2.32
Ghamari F (2008) - 0.56 (0.50, 0.61)  2.37
Chobine A (2008) - 0.38(0.33,0.44) 236
Chobine A (2008) L 0.55(0.47,0.62)  2.31
Chobine A (2008) — 0.38(0.24,052) 210
Sharifnia H (2009) 1 > 0.81(0.77,0.85)  2.39
Dehghani Y (2009) —_—— 0.52 (0.30, 0.74) 1.76
Mohammad Fam E (2009) J|¢— 0.55(0.46, 0.64)  2.27
GHarib S (2009) I —&— 0.86(0.76, 0.96) 226
Mehrparvar A (2009) —— 0.58(0.46,0.69)  2.20
Hashemi Negad N (2009) - : 0.36 (0.32, 0.41) 238
Shanba M (2009) - 049 (0.43,0.54)  2.36
Motalebi Kashani M (2009) —— 0.52(0.44,0.60)  2.30
Mostaghaei M (2010) —— 0.45 (0.34, 0.55) 224
Ahmadi F (2011) —— : 0.17(0.08,0.26)  2.28
Rabiei M (2011) —— 0.36 (0.26, 0.46)  2.25
Mehdi pour H (2012) | —— 0.72(0.60,0.84) 218
Gorgi Z (2012) - : 0.32(0.28,0.37)  2.38
Mosavi fard A (2012) - 0.58 (0.42, 0.74) 201
Nazari j (2012) | - 0.68(0.62,0.75)  2.34
Choobineh A (2012) | - 0.62(0.57,0.67)  2.37
Halvani G (2013) : - 0.72(0.66,0.78) 235
Solhi M (2013) - 0.41(0.34,0.49)  2.32
Sharafi N (2013) - 0.52 (0.46, 0.58) 235
Loghmani A (2013) ll—o— 0.58(0.48,0.68) 224
Etemadinezhad S (2013) - 0.55 (0.45, 0.65) 225
Saifi S (2014) —— 1 0.08(0.01,0.15)  2.34
Baroni zadeh Z (2014) —_— 0.43 (0.26, 0.61) 1.94

0.18 (0.12, 0.25) 234

Motamedi M (2015) - !
Nasiri D (2015) i
Ghaiybi L (2015) e
Abdolahpour N (2015) -5

1

1

»> 061(0.58,0.64) 240
052(0.46,0.59)  2.34
048(0.41,054)  2.35

Overall (I-squared = 97.1%, p = 0.000) 0.49 (0.43, 0.55) 100.00

NOTE: Weights are from random effects analysis
T
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9. Y)0,90. 1744 Lol

Study %
D ES (95% Cl) Weight
Central Iran :

Chobine A (2003) - 0.45 (0.43, 0.48) 2.41
Nasl seraji G (2007) | 0.06 (0.01, 0.10) 2.38
Halvani G (2008) —— 1 0.19 (0.11, 0.26) 2.32
Ghamari F (2008) 1 0.56 (0.50, 0.61) 2.37
Chobine A (2008) - 0.38 (0.33, 0.44) 2.36
Chobine A (2008) —o—:— 0.38 (0.24, 0.52) 2.10
GHarib S (2009) H —%— 0.86(0.76, 0.96) 2.26
Mehrparvar A (2009) —— 0.58 (0.46, 0.69) 2.20
Mostaghaei M (2010) —r 0.45 (0.34, 0.55) 2.24
Mehdi pour H (2012) | —— 0.72 (0.60, 0.84) 2.18
Halvani G (2013) 1 - 0.72 (0.66, 0.78) 2.35
Loghmani A (2013) —— 0.58 (0.48, 0.68) 2.24
Motamedi M (2015) - ! 0.18 (0.12, 0.25) 2.34
Ghaiybi L (2015) Lo 0.52 (0.46, 0.59) 2.34
Subtotal (I-squared = 98.0%, p = 0.000) <> 0.47 (0.36, 0.59) 32.08
North of Iran :
Mir Mohammadi M (2003) —— 0.50 (0.43, 0.57) 2.34
Saremi M (2004) —_— 0.47 (0.33, 0.61) 2.09
Ghasem Khani M (2005) ! ——%—— 0.82(0.66, 0.98) 2.01
Sharifnia H (2009) : -> 0.81(0.77, 0.85) 2.39
Dehghani Y (2009) —_— 0.52 (0.30, 0.74) 1.76
Mohammad Fam E (2009) - 0.55 (0.46, 0.64) 2.27
Shanba M (2009) - 0.49 (0.43, 0.54) 2.36
Motalebi Kashani M (2009) —— 0.52 (0.44, 0.60) 2.30
Rabiei M (2011) —— 0.36 (0.26, 0.46) 2.25
Mosavi fard A (2012) ——— 0.58 (0.42, 0.74) 2.01
Solhi M (2013) —0—: 0.41 (0.34, 0.49) 2.32
Etemadinezhad S (2013) - 0.55 (0.45, 0.65) 2.25
Saifi S (2014) —— H 0.08 (0.01, 0.15) 2.34
Nasiri D (2015) | * 0.61 (0.58, 0.64) 2.40
Subtotal (l-squared = 97.0%, p = 0.000) < 0.52 (0.41, 0.62) 31.11
. 1
South of Iran |
Chobine A (2005) - 0.50 (0.46, 0.55) 2.38
Koshtkaran A (2005) VN —— 0.69 (0.59, 0.80) 2.23
Chobine A (2006) - 0.51 (0.45, 0.57) 2.36
Chobine A (2007) | - 0.61 (0.56, 0.66) 2.37
Chobine A (2008) +— 0.55 (0.47, 0.62) 2.31
Hashemi Negad N (2009) - | 0.36 (0.32, 0.41) 2.38
Gorgi Z (2012) - | 0.32 (0.28, 0.37) 2.38
Subtotal (-squared = 94.7%, p = 0.000) <P 0.50 (0.41, 0.59) 16.40
East of Iran i
Razavi S (2007) | 0.58 (0.53, 0.63) 2.37
Subtotal (l-squared = .%, p = .) 1> 0.58 (0.53, 0.63) 2.37
. 1
West of Iran ]
Gharagozlo F (2001) —_—— ! 0.17 (0.05, 0.29) 217
Nasl seraji G (2006) — 0.51 (0.40, 0.61) 2.23
Ahmadi F (2011) —— H 0.17 (0.08, 0.26) 2.28
Nazari j (2012) T 0.68 (0.62, 0.75) 2.34
Sharafi N (2013) - 0.52 (0.46, 0.58) 2.35
Baroni zadeh Z (2014) ——r— 0.43 (0.26, 0.61) 1.94
Subtotal (-squared = 95.6%, p = 0.000) <:I>- 0.41(0.24, 0.59) 13.32
6 1
Choobineh A (2012) | - 0.62 (0.57, 0.67) 2.37
Abdolahpour N (2015) - 0.48 (0.41, 0.54) 2.35
Subtotal (-squared = 92.1%, p = 0.000) B 0.55 (0.41, 0.69) 472
. |
Overall (I-squared = 97.1%, p = 0.000) <> 0.49 (0.43, 0.55) 100.00
NOTE: Weights are from random effects analysis :
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Study %
D ES (95% CI) Weight

Computer users

T
Chobine A (2006) L 0.51(0.45, 0.57) 236
Halvani G (2008) —— | 0.19 (0.11, 0.26) 232
Mehrparvar A (2009) +—— 0.58 (0.46, 0.69) 220
Solhi M (2013) — 0.41(0.34, 0.49) 232
Subtotal (-squared = 94.4%, p = 0.000) e 0.42 (0.26, 0.58) 9.19
Medical staff !

Saremi M (2004) —_— 0.47 (0.33, 0.61) 2.09

Razavi S (2007)
Chobine A (2007)
Sharifnia H (2009)
Ahmadi F (2011)

| 0.58 (0.53, 0.63) 237
1
1
—— 1
Rabiei M (2011) —— :
1
1
1

-
- 0.61(0.56, 0.66) 2.37
- 0.81(0.77, 0.85) 2.39
0.17 (0.08, 0.26) 2.28
0.36 (0.26, 0.46) 2.25
—— 0.72 (0.60, 0.84) 2.18
- 0.62 (0.57, 0.67) 237

Mehdi pour H (2012)
Choobineh A (2012)

Saifi S (2014) —— 0.08 (0.01, 0.15) 234
Baroni zadeh Z (2014) —_—— 0.43 (0.26, 0.61) 1.94
Nasiri D (2015) |+ 0.61(0.58, 0.64) 240
Subtotal (-squared = 97.9%, p = 0.000) <> 0.50 (0.37, 0.62) 24.99
Industrial Sector workers !

Gharagozlo F (2001) —— H 0.17 (0.05, 0.29) 247
Mir Mohammadi M (2003) - 0.50 (0.43, 0.57) 234
Chobine A (2005) - 0.50 (0.46, 0.55) 2.38
Ghasem Khani M (2005) | ——#— 0.82(0.66,0.98) 2.01
Nasl seraji G (2006) —— 0.51 (0.40, 0.61) 2.23
Nasl seraji G (2007) e ! 0.06 (0.01, 0.10) 238
Chobine A (2008) Lo 0.55 (0.47, 0.62) 231
Dehghani Y (2009) —lo— 0.52 (0.30, 0.74) 1.76
Mohammad Fam E (2009) T 0.55 (0.46, 0.64) 227
GHarib S (2009) I —%— 0.86(0.76, 0.96) 2.26
Motalebi Kashani M (2009) —— 0.52 (0.44, 0.60) 2.30
Mostaghaei M (2010) — 0.45 (0.34, 0.55) 224

Halvani G (2013) I 0.72 (0.66, 0.78) 235
Etemadinezhad S (2013) L 0.55 (0.45, 0.65) 225
Motamedi M (2015) - ! 0.18 (0.12, 0.25) 234
Abdolahpour N (2015) - 0.48 (0.41, 0.54) 235
Subtotal (I-squared = 97.5%, p = 0.000) = 0.49 (0.37, 0.61) 35.95
1
Bakery sector workers 1
Ghamari F (2008) I 0.56 (0.50, 0.61) 237
Hashemi Negad N (2009) e 0.36 (0.32, 0.41) 238
Subtotal (I-squared = 96.4%, p = 0.000) <:"> 0.46 (0.27, 0.65) 474
Handicrafts sector workers :
Chobine A (2003) - 0.45 (0.43, 0.48) 2.41
Chobine A (2008) - 0.38 (0.33, 0.44) 236
Chobine A (2008) —_— 0.38 (0.24, 0.52) 2.10
Nazar j (2012) I 0.68 (0.62, 0.75) 234
Sharafi N (2013) Lo 0.52 (0.46, 0.58) 235
Ghaiybi L (2015) - 0.52 (0.46, 0.59) 234
Subtotal (l-squared = 91.3%, p = 0.000) ¢ 0.49 (0.42, 0.57) 13.90
Administrative employees :
Koshtkaran A (2005) | —— 0.69 (0.59, 0.80) 223
Shanba M (2009) - 0.49 (0.43, 0.54) 236
Gorgi Z (2012) - : 0.32 (0.28, 0.37) 2.38
Mosavi fard A (2012) —IQ— 0.58 (0.42, 0.74) 2.01
Loghmani A (2013) 0.58 (0.48, 0.68) 224
Subtotal (l-squared = 93.4%, p = 0.000) g 0.53 (0.39, 0.66) 1.23
|
Overall (l-squared = 97.1%, p = 0.000) <> 0.49 (0.43, 0.55) 100.00
NOTE: Weights are from random effects analysis :
T T
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