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Aims: Musculoskeletal disorders (MSDs) are injuries in the musculoskeletal system which is also named as “repetitive stress injury” or “overuse
injury”. Inattention to the principles of ergonomics at work is associated with different MSDs. This study evaluated MSDs and their ergonomic
risk factors among office workers in a large public hospital in Iran. Materials and Methods: This cross-sectional study was conducted in 2019.
Participants were 111 office workers of Shahid Beheshti Hospital, Kashan, Iran. Data were collected using the Cornell Musculoskeletal Discomfort
Questionnaire and the Rapid Office Strain Assessment. The SPSS software (v. 20) and the STATA software were used for data analysis, using
t-test and linear regression. Results: Most participants were female (55.9%) and had experienced MSDs during the past week (76%). Subject
analysis revealed significant differences in vertebral column’s MSDs versus limbs and right-sided limbs versus left ones (P < 0.001). The most
common MSDs among participants were in the neck (67.6%), lower back (59.5%), and upper back (55%). MSDs among females were significantly
more than males (P < 0.05). MSDs in the lower back among overweight and obese participants were significantly more than others (P < 0.05).
Respecting the chair-related ergonomic risk factors for MSDs, 24% of participants were at high risk and 75% of them were at moderate risk.
Conclusion: Office workers were at moderate risk for MSDs. Providing education about the principles of ergonomics can reduce their MSDs.
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main reason for more than 50% of absences from work™®
and one-third of requests for worker’s compensation.t®!
Estimates show that the direct and indirect costs of MSDs
are around 1% of the gross domestic product of industrial
countries.l'”

INTRODUCTION

Musculoskeletal disorders (MSDs) are the second most
prevalent work-related disorders surpassed by respiratory
disorders."' MSDs are caused by a wide range of factors which
affect the muscles, tendons, ligaments, joints, and peripheral

nerves and vessels and result in pain, discomfort, numbness,
feeling of heaviness, and tissue injuries in different parts of
the body.>? In recent decades, the prevalence of MSDs has
significantly increased to 60% among office workers due to
the increasing use of computer.™”

MSDs result in the loss of working hours, increase
work-related costs, cause injuries to workforce, and are the
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MSDs are highly prevalent among office workers. The
major ergonomic risk factors for MSDs during office work
are improper postures, static positions, contact, improper
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placement of equipment, and doing repetitive movement while
using keyboard or mouse.!'''!7)

Previous studies reported different results regarding the most
prevalent MSD among computer users and office workers.['318]
For example, a study in China on office workers reported back
pain as the most prevalent MSD.[! Another study on computer
users in Iran showed that 75% of computer users occasionally
experienced MSDs and 20%-25% of them had daily experience
of MSDs, while pain in the neck and the trunk was the most
prevalent MSD.!") Moreover, a study on students who used
laptop and computer showed that 52.8% of them suffered from
MSDs, with neck pain as the most common MSD.[2%

Work-related risk factors for MSDs have cumulative effects
and can gradually cause injuries to the musculoskeletal system.
Therefore, early identification and management of MSDs
can help their early prevention, ensure workface health and
safety, and reduce MSD-related costs.'” The present study
was conducted to evaluate MSDs and their ergonomic risk
factors among office workers in a large public hospital in Iran.

MareriaLs AND METHODS

This cross-sectional study was conducted in 2019. Participants
were all office workers of Shahid Beheshti Hospital, Kashan,
Iran, who had a work experience of at least 1 year and used
computers and telephones during their work. Participants with
congenital disorders, history of nonwork-related injuries, and
maternity leave were not included. There were 120 office
workers and 111 of them were included in the study.

Initially, participants were asked to complete the Cornell
Musculoskeletal Discomfort Questionnaire (CMDQ). Then,
an assessor used the Rapid Office Strain Assessment (ROSA)
checklist to assess their posture and workplace characteristics.

CMDQ was developed by Allen Hedge in 1999 and
the validity and reliability of its Persian version were
confirmed (kappa = 0.82—-0.96, the Spearman correlation
coefficient=0.836—0.941 and the Cronbach’s alpha=0.986).2!
Pain and discomfort in 12 parts of body are assessed in terms
of severity, frequency, and degree of interference with the
ability to work.

The ROSA checklist is a method for the rapid assessment of
ergonomic risk factors for MSDs at office workplace.?'! The
possible total score of this checklist is 1-10 which is interpreted
as low risk with no need for intervention (scores 0—3), moderate
risk (scores 3-5), and high risk with the need for immediate
intervention (scores 6—10).

Data obtained from the above questionnaire and checklist
were analyzed using the SPSS software (v. 20.0). IBM SPSS
Armonk, NY: IBM Corp. USA. Comparison between the
upper and the lower limbs, between the right and the left
sides of the body, and between different groups of participants
was performed using the paired-sample 7 test. Moreover, the
STATA software was used to assess the relationships of MSDs

with demographic characteristics through the linear regression
analysis. The level of significance was set at <0.05.

Ethical considerations: The Ethics Committee approved
this study (code: 1R.KAUMS.MEDNT.REC.1399.004).
Participants were ensured of confidential data management
and their ability to access the study findings. Written informed
consent was obtained from them.

ResuLts

In total, 111 office workers of Shahid Beheshti public hospital
participated in and completed the study. Most participants
were female (55.9%) and married (84.7%) and had bachelor’s
degree. Table 1 provides detailed information about their
demographic characteristics.

The results of MSD assessment using CMDQ showed that
76% of participants had experienced MSDs during the past
week, 40.5% of them had referred to physicians due to MSDs
during the past 1 year before the study, 20% needed medical
leave, and 26.1% had used physical therapy services. Almost
one-half of the participants noted that MSDs may finally result
in their organizational turnover and reported staff shortage in
their department. Moreover, 45.5% of them noted that MSDs

Table 1: Participants’ demographic characteristics

Characteristics n (%)
Gender

Male 49 (44.1)

Female 62 (55.9)
Age (years)

<30 15 (13.5)

30-35 31(27.9)

36-40 31(27.9)

>4(0 34 (30.7)
Body mass index

18.5-24.9 (normal) 57 (51.8)

25-29.9 (overweight) 40 (36.4)

>30 (obese) 13 (11.8)
Marital status

Single 17 (15.3)

Married 94 (84.7)
Number of children

0 13 (14.9)

1 26 (29.9)

2 38 (43.7)

More 10 (11.5)
Educational level

Below diploma 1(0.9)

Diploma 9(8.2)

Associate degree 9(8.2)

Bachelor’s degree and higher 91 (82.7)
Work experience at the current position (years)

<5 27(27.3)

5-10 30(30.3)

>10 42 (42.4)
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had reduced their productivity at work. Furthermore, the results
showed that the most prevalent MSDs during the past 1 week
before the study were related to the neck (67.6%), the lower
back (59.5%), and the upper back (55.0%). Forty percent of
participants with neck pain reported severe pain and 38.7%
of them reported the great effects of neck pain on their work.
Moreover, 31.8% of participants with lower back pain reported
its great severity and 34.8% of them noted the great effects of
lower back pain on their work. Finally, 24.6% of participants
with upper back pain noted that their pain was severe and
27.9% of them reported the great effects of that pain on their
work [Table 2].

The results of the paired-sample ¢-test showed that
the mean score of MSDs for the vertebral column was
significantly greater than the limbs (20.55 + 23.11 vs.
7.34 £ 12.77; P < 0.001). Moreover, the mean score of
MSDs for the right limbs of the body was significantly

greater than the left limbs (8.55 £ 15.52 vs. 6.13 + 12.89;
P <0.05) [Table 3].

Assessment of the relationship of MSDs with participants’
demographic characteristics showed lower back pain among
overweight or obese participants were significantly greater than
those with normal body mass index (71.1% vs.49.1%) (P=0.016).

In order to assess the relationship of the amount of MSDs
with demographic characteristics, the pain severity scores of
all parts were summed and entered into the linear regression
model as a dependent variable. The results of the regression
analysis revealed that only gender was a significant predictor of
MSDs so that after adjusting the effects of other demographic
characteristics, pain severity among female participants was
significantly greater than male participants [P = 0.02; Table 4].

Assessment of the ergonomic risk factors for MSDs using the
ROSA checklist revealed that the highest risk was related to

Table 2: The frequency and severity of musculoskeletal disorders in different parts of the body and their interference

with the ability to work based on Cornell Musculoskeletal Discomfort Questionnaire

Limbs Scores
Frequency of MSDs Severity of MSDs Interference of pain MSDs Total
with the ability to work score
0* 15 3.5 5 10 1** 2 3 ) Rl 2 3
Neck 36(32.4)  21(28) 8(10.7) 12(16.0) 34(453) 17(22.7) 28(37.3) 30(40.0) 9(12.0) 37(49.3) 29(38.7) 2547
Shoulder
Right 64 (57.7) 17(36.2) 3(64) 10(212) 17(36.2)" 13(27.7) 23(48.9) 11(23.4) 11(23.4) 24(51.1) 12(25.5)" 12.13f
Left 70 (63.6) 12(29.2) 7(17.1) 9(22.0) 13(31.7) 13(3L.7) 20(48.8) 8(19.5) 10(244) 21(51.2) 10(244) 9.5
Upper back 50 (45.0) 19 (31.1) 15(24.6) 7(11.5) 20(32.8) 17(27.9) 29 (47.5) 15(24.6) 9(147) 35(574) 17(27.9) 1582
Arm
Right 40 (65.6) 12(462) 3(115) 2(7.7) 9(34.6)" 9(34.6) 12(46.2) 5(192) 7(26.9) 12(462) 7(26.9" 592
Left 41(67.2) 8(33.3) 3(12.6) 5(20.8) 8(333) 4(167) 15(62.5) 5(20.8) 5(20.8) 14(58.4) 5(20.8) 5.57
Lower back 45 (40.5) 18(27.3) 13(19.7) 8(12.1) 27(40.9) 15(22.7) 30(45.5) 21(31.8) 9(13.7) 34(51.5) 23(34.8) 20.32
Forearm
Right 82(73.9) 13 (44.8) 3(104) 2(6.9) 11(37.9" 10(34.5) 12(41.4) 7(24.1)' 8(27.6) 14(48.3) 7(24.1)  6.86
Left 88(79.3) 10(43.5) 2(87) S5Q2L7)  6(6.1) 10(43.5) 10(43.5) 3(13.00 7(30.5) 13(56.5) 3 (13.0) 4.18
Wrist
Right 74 (66.7) 13(352) 4(10.8) 4(10.8) 16(43.2) 7(19.0) 15(40.5) 15(40.5) 3(8.1) 19(51.4) 15(40.5) 11.92¢
Left 85(76.6) 8(30.8) 6(23.0) 4(154) 8(30.8) 6(23.0) 13(50.1) 7(26.9) 4(154) 16(61.6) 6(23.0) 5.99
Buttocks 82(73.9) 9(31.0) 6(20.7) 5(17.3) 9(31.0) 9(31.0) 10(34.5 10(34.5) 6(20.7) 17(58.6) 6(20.7) 7.33
Thigh
Right 84(75.7) 9(334) 6(22.2) 4(148) 8(29.6)' 8(29.6) 13(482) 6(22.2)' 10(37.0) 13(48.2) 4(14.8) 549
Left 91(82.0) 8(40.0) 4(20.0) 2(10.0) 6(30.0) 7(350) 9(45.0) 4(20.0) 8(40.0) 9(45.0) 3(15.0) 3.82
Knee
Right 71 (64.0) 15(37.5) 5(12.5) 4(10.0) 16(40.0) 13(32.5) 17(42.5) 10(25.0) 10(25.0) 19(47.5) 11(27.5)  10.60
Left 77(69.4) 15(44.1) 6(17.6) 4(11.8)  9(26.5) 14(41.2) 13(382) 7(20.6) 11(32.4) 17(50.0) 6(17.6) 6.63
Leg
Right 85 (76.6) 9 (34.6) 7(26.9) 10(38.5) 6(23.1) 12(46.1) 8(30.8) 6(23.1) 14(53.8) 6(23.1) 7.70
Left 86(77.5) 10(40.0) 1(40) 7(28.0) 7(28.0) 8(32.0) 8(32.0) 9(36.0) 7(28.0) 12(48.0) 6(24.0) 6.22
Ankle
Right 84(757) 5(18.6) 4(14.8) 7(259) 11(40.7) 7(25.9) 11(40.7) 9(33.4) 6(222) 14(51.9) 7(25.9) 7.83
Left 85(76.6) 7(26.9) 4(154) 5(19.2) 10(38.5) 7(26.9) 10(38.5) 9(34.6) 8(30.8) 11(42.3) 7(26.9) 7.42

*Scores are as follows: 0: Never, 1.5: 1-3 times last week, 3.5: 3-4 times last week, 5: Once every day, 10: Several times every day, **Scores are as

follows: 1: Slightly uncomfortable, 2: Moderately uncomfortable, 3: Very uncomfortable, ***Scores are as follows: 1: Not at all, 2: Slightly interfered,
P<0.05, using Mc Nemar and paired t-tests
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the chair part of the workstation so that 24% of participants
were at high risk and 74% were at moderate risk for MSDs
due to inappropriate chair use. The risk for MSDs due to the
use of monitors, telephones, mouses, and keyboards was at
low level. Respecting the total risk associated with computer
use, 76.6% of participants were at moderate risk and 23.4%
of them were at high risk for MSDs. Moreover, the total mean
score of the ROSA checklist was 4.67 + 1.15 (in the possible
range of 0—10), showing moderate risk for MSDs [Table 5].

Discussion

This study evaluated MSDs and their ergonomic risk factors
among office workers in a large public hospital in Iran. Findings
showed that almost half of the participants had referred to
a physician during the past 1 year before the study due to
MSDs. Moreover, most of them reported MSDs during the
past 1 week in the neck (67.6%), lower back (59.5%), and
upper back (55.0%). Two former studies also reported MSDs
in the neck and the lower back as the most prevalent MSDs
among office workers.?>?! Studies on nurses also reported
that they had MSDs mostly in the lower back area.*} The
most common reasons for the high prevalence of MSDs in the
neck and the lower back areas are improper and static postures
at work, inappropriate design of workstations, and repetitive
movements while using mouse and keyboard.[?6-2#]

We also found that MSDs in right-sided limbs were more
common than the left-sided limbs. This finding is attributable
to the dominance of the right hand and leg in most people and
they use the right upper limbs in office works (typing, using a
mouse, and transferring papers and files) and the right lower
limb as a support in various movements.

The study findings also showed that the prevalence of MSDs
among female office workers was significantly greater than
their male counterparts. Several earlier studies also reported
the same finding.**3! It may be due to the fact that most
office workstations are designed based on the anthropological
characteristics of men as well as smaller body and muscle mass
of women compared with men.?*?!

Findings showed that the prevalence of MSDs in the lower
back among overweight and obese participants was higher
than other participants. This finding implies the contribution
of obesity to the development of MSDs. Obesity is associated
with reduced mobility, muscular weakness, and higher risk of
using improper body positions, and hence contributes to MSDs.
Moreover, obese people need to bear the greater weight of their
bodies which causes them pain and fatigue.®***! The higher
prevalence of MSDs among overweight and obese people
highlights the necessity of recommending them to reduce
weight, providing them with education about the principles of
ergonomics, and modifying ergonomic risk factors for MSDs
in their workstations.

The study findings also indicated that except for the
significantly higher prevalence of MSDs in the left thigh

Table 3: The comparison of musculoskeletal disorders
score between body parts

Variables Mean=SD P cl

Lower bound  Upper bound
Vertebral 20.55+23.11  <0.001 -17.08 -0.9.33
column
Limbs 7.34+12.77
Right limbs ~ 8.55+15.52  <0.001 0.22 4.61
Left limbs 6.13+12.89

CI: Confidence interval, SD: Standard deviation

Table 4: The results of the linear regression analysis for
assessing the relationship of musculoskeletal disorders
with demographic characteristics

Variables Coefficient P Cl
Lower  Upper
bound  bound
Age (years) —1.88 0.72 -12.14 8.44
Body mass index 1.38 0.85 —13.96 16.73
Work experience 2.98 0.56 -7.29 13.25
Gender
Male - - - -
Female 125.88 0.02 1395 23782
Marital status
Single - - - -
Married —72.65 037 -233.99 88.68
Educational level
Diploma - - - -
Associate degree -90.20 0.51 -366.73 186.31
Bachelor’s degree and -32.07 0.77 -250.56 186.41
higher
Constant 2.47 0.84 —22.07 27.03

CI: Confidence interval

Table 5: The results of assessing the ergonomic risk
factors for musculoskeletal disorders using the Rapid
Office Strain Assessment checklist

Dimensions n (%) Mean+SD
Chair
Low risk (<3) 1(0.9) 4.64+1.20
Moderate risk (3-5) 83 (74.8)
High risk (>5) 27 (24.3)
Monitor and telephone
Low risk (<3) 79 (71.2) 2.22+0.68
Moderate risk (3-5) 32 (28.8)
High risk (>5) 0
Mouse and keyboard
Low risk (<3) 31(27.9) 2.96+1.03
Moderate risk (3-5) 79 (71.2)
High risk (>5) 1(0.9)
Total
Low risk (<3) 0 4.67£1.15
Moderate risk (3-5) 85 (76.6)
High risk (>5) 26 (23.4)

SD: Standard deviation
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among participants with younger participants, other MSDs
had no significant relationships with participants’ age and work
experience. A former study also reported the same finding.™
However, a study showed that the risk of MSDs increases with
work experience.?? The insignificant relationship of MSDs
with age and work experience in the present study may be
due to the fact that most participants were young workers with
a mean age of 37.58 + 7.61 years. The effects of MSD risk
factors are usually cumulative and appear after a long time.
Moreover, office workers with more severe MSDs in the study
setting might have changed their job or workplace before the
present study and were not available for inclusion in the study.

One of the limitations of this study is that some participants
might consciously or unconsciously have taken proper position
during ergonomic risk factor assessment using the ROSA
checklist.

CoNncLusION

The high prevalence of MSDs and the ergonomic risk factors
might have been due to nonstandard equipment, inappropriate
use of equipment, inadequacy of educational programs on the
principles of ergonomics for office workers, and their poor
positional habits. As MSDs in the neck and the lower back
were more prevalent than other types of MSDs in the study
setting, strategies such as placing office workers’ monitors
in an appropriate position and height, using standard chairs
with good lumbar curve and armrest, and providing them with
quality education about not cradling a telephone between the
ear and the shoulder are recommended to reduce the risk of
MSDs in these areas.
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