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Abstract
Background: The aim of this study was to determine the prevalence of musculoskeletal disorders (MSDs) and ergonomic hazards and 

their relationship among Iranian physicians who work in teaching hospitals. 
Methods: A self-administered questionnaire was provided to 405 physicians in four teaching hospitals. The questionnaire had three major 
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Results: Knee pain (19.8%) was the most common complaint among physicians, followed by low back (15.1%) and neck pain (9.8%). A 
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tions for the outcomes of knee pain and symptoms in any part of the body with the work-related factors of years of employment and work 
hours per shift.

Conclusion: The prevalence of musculoskeletal complaints among physicians was low, less than other health care workers, but similar 
to those reported in the general population. These musculoskeletal complaints were, however, associated with traditional work-related and 
ergonomic factors.
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Introduction

P hysicians experience daily exposure to occupational haz-
ards at their workplace, the majority of which are biological 
hazards, ergonomic hazards, and work-related stress. Al-

though physicians’ work-related complaints and diseases may dif-
fer based on their specialty, some complaints including musculosk-
eletal disorders (MSDs) are common among all groups of physi-
cians. 

Health care work is known as a high-risk job for MSDs.1–3 It is 
estimated that almost one-third of all cases of sick leave among 
health care workers are related to MSDs.4 Even in developed 
countries, it appears that MSDs are under reported among health 
care providers.5 Back, neck, shoulder, and knee problems are the 
most common complaints among medical, dental, and nursing 
students.6–8 Studies of MSDs among health care providers have 
mainly focused on dentists, physical therapists, and nurses.9–11 

The body of knowledge about MSDs among physicians is lim-
ited. Although physicians provide health care for patients, their 
own occupational health has usually been neglected. Since physi-
cians are usually busy during their working hours, only a few stud-
ies have evaluated MSDs among them. Many of these measure-
�	������	������	��������������	����������������
������������
�
as ophthalmologists12 and radiologists.13 Few, if any studies, have 

	�����	��������	����	���	�	����	�������������������������
�������-
hort of multiple specialties of physicians. 

Our goal was to determine the prevalence of MSDs among Ira-
nian physicians. Through a cross-sectional design we aimed to 
determine associations between individual, work, and ergonomic 
factors commonly reported to be related to MSDs.  

Materials and Methods

This cross-sectional study recruited 450 physicians in four teach-
����
����������������	�����
��	
��������	����������	������!��	��	��
during the Spring of 2008. Our research protocol was approved by 
the Ethics Committee of Tehran University of Medical Sciences 
as a referral organization. We prepared a list of all physicians from 
numerous specialties in four hospitals. The only criterion for eligi-
bility to the study was at least two years of physician work experi-
ence at their current positions. Physicians with histories of frac-
tures or major trauma, degenerative disc disease, spondylosis and 
���������	�����"��	������������	��������������	��������	��	���	�	�
excluded. Based on the number of physicians in each hospital, we 
�������	�����������	���#	�$	��		��
���������$	���	��	�	����������
targeted participants. Participants were chosen from each hospi-
tal by simple random sampling. According to the schedules of the 
selected physicians, we contacted them during their work shifts in 
the hospital wards. Through group or individual meetings, we ex-
plained to the potential participants the importance of occupational 
health and MSDs for physicians, then we asked for their consent 
to participate in our study. If they agreed, verbal informed consent 
was obtained.   

At the time of verbal consent, a self-administered questionnaire 
was provided to the physicians by the researchers. It was requested 
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that physicians complete and return the questionnaire during the 
same shift. Many complied and returned their completed question-
naires within their respective shifts. For those who did not, we re-
minded them twice during their two next shifts to complete and 
return the questionnaire. 

�
	�%�	���������	� �������	����� �
�		���&��������'� �
	�����������
gathered individual and work-related data that included age, gen-
der, marital status, height, weight, smoking, shift work, second-
ary job, number of hours worked per week, type of employment 
(permanent or temporary), and duration of work. The second part 
�����������	���	����������
	�!��������#	��*������/�	���������	�
for the Analysis of Musculoskeletal Symptoms14 which had been 
translated into Persian. After translation, we asked a small group 

of physicians to complete the questionnaire in order to establish 
and measure the reliability of the translated version. Then, a group 
of experts discussed the translation and its validity. To determine 
if symptoms were work-related the questionnaire also included 
questions asking if symptoms increased during workdays and by 
the end of the work shift and decreased on holidays.  Symptoms 
with the answer “yes” to all three questions were considered work-
related. To assess severity, the questionnaire also queried about lost 
days due to musculoskeletal problems during the last 12 months. 

The third part of the questionnaire evaluated duration of exposure 
to ergonomic hazards at work. These factors included the duration 
����	�����
��
	��	���<	�	�������������������������������	��
���
20 degrees; the arm above shoulder level; repetitive movements of 

Total (n = 405) With MSDs
(n = 169)

Without MSDs
(n = 236) P- value

Age (years) Mean (SD) 44.6 (7.9) 45.8 (8.7) 43.7 (7) 0.01
Sex N (%)

Female 190 (47) 81 (48) 109 (46)
0.73

Male 215 (53) 88 (52) 127 (54)
Weight (kg) Mean (SD) 68 (6.7) 68.2 (8.1) 67.8 (6.1) 0.57
Height (cm) Mean (SD) 169 (0.1) 168.7 (0.1) 168.7 (0.1) 0.97
BMI Mean (SD) 23.7 (2) 23.7 (2.3) 23.7 (1.7) 0.87
Smoking N (%)

Yes 9 (2.5) 4 (2.6) 5 (2.4)
0.90

No 352 (97.5) 149 (97.4) 203 (97.6)
Shift work N (%)

Yes 192 (48) 98 (58) 94 (41)
0.00

No 205 (52) 70 (42) 135 (59)
Secondary job N (%)

Yes 199 (51) 84 (51) 115 (50)
0.88

No 193 (49) 80 (49) 113 (50)
Employment N (%)

Permanent 342 (85) 147 (87) 195 (83)
0.25

Temporary 60 (15) 21 (13) 39 (17)
Years of employment Mean (SD) 13.8 (7.9) 15.8 (8.6) 12.3 (7.1) 0.00
Work hours per week Mean (SD) 50.9 (10.8) 51.0 (13) 50.9 (9) 0.94
Work hours per shift Mean (SD) 8 (4.6) 9.2 (5.1) 7.1 (4) 0.00
Stress N (%)

No or mild 14 (3.5) 5 (3) 9 (4)
Moderate 253 (62.5) 106 (63) 147 (62) 0.90
Severe 138 (34) 58 (34) 80 (34)

Lost days N (%)
Yes 46 (11.4) 34 (20) 12 (5)

0.00
No 359 (88.6) 135 (80) 224 (95)

Table 1. Distribution and univariate analysis of individual and work-related factors.

Figure 1.  The prevalence of musculoskeletal complaints and their work-relatedness 
for various body parts
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more than four per minute; forceful exertions with the trunk bent 
forward or twisted or bent in the lateral direction; prolonged sit-
ting or standing; and manual handling or carrying in each work 
shift. The participants answered the questionnaire in a few minutes 
and a trained researcher was also available to answer their farther 
questions. 

After completing and returning the questionnaires, we divided 
our participants into two groups, those with musculoskeletal com-
plaints during the last year as cases and a group with no complaints 
as the reference group. 

Univariate analysis compared individual (demographic), work-
related factors, and ergonomic hazards between the case and refer-
ence groups using the independent sample t-test or Mann-Whitney 
U test for continuous variables, and the chi square test for nomi-
nal or ordinal variables. We calculated the one year prevalence of 
MSDs in each body part among physicians. 

Multiple logistic regression analysis evaluated the association 
of work-related factors (work duration reported as years of em-
ployment and work hours per shift) as continuous variables with 
MSDs in certain body parts adjusted for individual variables. We 
considered four binary outcome variables as independent variables 
�������	���	�������������>�	���	����	������������	��
?�G����������
in the neck, lower back, and knees were the most common prob-
lems among this group of physicians. Therefore we assessed the 
association between work and symptoms in these body sites. Other 
symptoms in any part of the body were considered to be indepen-
�	��������$�	�?�K	���������	���
	���������������������	��	����	�-
val (CI) for work duration and work hours per shift as predictors 
of MSDs. We adjusted for ergonomic hazards at work and stress 
at work to minimize the effect of task related factors, as well as 
adjustments for age, gender, and BMI as individual factors that 
possibly affect these associations.

Further multiple logistic regression analysis evaluated the ergo-
nomic risk factors associated with neck, low back, and knee pain, 
and complaints in any body part. This analysis adjusted for both 
individual and work-related factors such as age, gender, BMI, shift 
work, type of employment, and secondary job.   During all steps 
of analysis P values less than 0.05 were considered statistically 
����������?�

Results

A total of 405 out of the 450 (90%) physicians approached com-
pleted and returned the questionnaires. The response rates were 
similar in four hospitals (87%–92%). Knee pain was the most 
common complaint among physicians followed by low back and 
neck pain. The hand/wrist, upper back and ankle/foot locations had 

fewer problems. About three-fourths of the symptoms in the knees, 
low back and neck were work-related (Figure 1).  

Over the past 12 months, 169 physicians (41.7%) reported symp-
toms at least in one part of their bodies. Univariate analysis demon-
strated differences between the case group and the reference group 
for age, shift work, years of employment, work hours per shift and 
lost work days (Table 1). In general, physicians in the musculosk-
eletal complaint group were older, had more years of employment 
and more working hours per shift. Additionally, they worked more 
�
���������
������	��$�	��	�?��
	�	��	�	������������������������-
cant differences in terms of gender, height, weight, BMI, smok-
ing, secondary job, type of employment, work hours per week, and 
level of stress between the two groups (Table 1).

Z������	���������"���������"������	���<	������	�	��
	���������-
mon ergonomic hazards reported; lifting, pulling and pushing at 
work, and repetitive, forceful work were the least common report-
ed among participants (Table 2). Univariate analysis comparison 
of ergonomic hazards between physicians with and without MSDs 
�
��	���������������������������������	��������������	������	����	�-
gonomic factors for the group with MSDs. Prolonged sitting and 
handling, pulling or pushing at work did not differ between the 
two groups.  

�������	�����������	��	����������������	����	����������������������-
cant associations for the outcomes of knee pain and symptom in 
any part of the body with the work-related factors of years of em-
ployment and work hours per shift (Table 3). Although the number 
���
���������	���	���
�������������������������������������	�������"�
however, the regression reported an association with years of em-
ployment. Low back pain had little to no association with years of 
employment and work hours per shift. 

For ergonomic factors (Table 4), the multiple logistic regression 
analysis reported that neck pain was associated with an increased 
�������������	���<	�����������	��
���[\��	��		�"��������	�����-
ting, and frequent forward bending. Low back pain was associated 
with increased duration of standing and forceful work. Knee pain 
was associated with increased duration of standing and symptom 
in any part was associated with increased duration of exposure to 
������$	�����������	���<	�����]��$�	�^_?�

Discussion

Our goal was to determine the prevalence of work-related MSDs 
among a diverse group of Iranian physicians that were both spe-
cialist and general practitioners. While our prevalence was modest 
��� �
	� ����	����`\{����[\{"� �
	�	��	�	�������������������������
between these outcomes and both work-related and ergonomic 
factors.

Ergonomic hazards Total (n = 405) With MSDs 
(n = 169) Without MSDs (n = 236) P -value

*	���<	��������	��
���[\��	��		� 94 (23.2) 58 (34.3) 36 (15.3) 0.00
Arm level higher than shoulder 43 (10.6) 26 (15.4) 17 (7.2) 0.01
Repetitive work more than 2/minute 20 (4.9) 15 (8.9) 5 (2.1) 0.00
Forceful work 31 (7.7) 22 (13.0) 9 (3.8) 0.00
Forward bending 51 (12.6) 37 (21.9) 14 (5.9) 0.00
Lateral bending or twisting 59 (14.6) 35 (20.7) 24 (10.2) 0.00
Prolonged sitting more than 20 minutes 167 (41.2) 78 (46.2) 89 (37.7) 0.09
Prolonged standing more than 20 minutes 214 (52.8) 103 (61) 111 (47) 0.01
Lifting, pulling, pushing 9 (2.2) 5 (3.0) 4 (1.7) 0.39

Table 2.�6�
���
��
�;n'/2<���
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Compared to other health care professionals, the prevalence of 
MSDs among Iranian physicians in this study was much lower 
(Table 5); however, many of these other studies have examined 
������������	������	����������	����������
�������
��	��	������-
ferent work-loads. For example, Cromie et al.15 and Adegoke et 
al.16 have reported MSDs among physical therapists in Australia 
and Nigeria, respectively; while Smith et al.17 reported MSDs 
among Japanese nurses. This higher prevalence possibly indicated 
increased physical demands that were expected and documented 
in these types of jobs.  

The prevalence for physicians is also lower than dentists, ophthal-
mologists and radiologists. Leggat et al.18 have researched MSDs 
among Australian dentists, whereas Dhimitri et al. conducted a sur-
vey among ophthalmologists in the Northeastern US and reported 
39% low back pain, 32.9% upper extremity symptoms, and 32.6% 
neck pain in this group of physicians.12 The prevalence of MSDs 
in this study was higher than our study with 15.1% low back pain 
and 9.8% neck pain. In addition, Boiselle et al. have reported a 
prevalence of 58% for any repetitive stress symptom among mod-
ern radiologists.7 Again, the physical workload of dentists, oph-
thalmologists, and radiologists may differ from general physicians.  

Overall, the prevalence of MSDs among these physicians is 
similar to the Iranian general population, which is 18% for low 
back pain and 7% for neck pain.19 The reasons for this similarity 
are the “healthy worker effect”, which is a well-known effect in 
occupational health research settings, meaning that healthy physi-
cians have a better chance to enter and continue their work. Sec-
�����"��
	��	���������������>�	���	���!
���	�����������������
���
worsens during working hours and work days, and is not merely a 
complaint which has been induced by work. Alipour et al. report 

7% neck pain and 6.1% shoulder pain among Iranian auto manu-
facturing workers which is similar to our results.20 However, more 
than three-fourths of physicians with musculoskeletal symptoms 
in their knees, as well as low back and neck pain have reported 
worsening of their symptoms during workdays and work hours, 
with amelioration during weekends or holidays and when at home. 
The differentiation between work-related and non-work-related 
�!
����"�
��	�	�"����$�	������������������	�����������������������>
working population between 18 to 65 year of age.21 

Nevertheless, within this population self-reported exposure to 
classic work-related and ergonomic factors were associated with 
musculoskeletal complaints even after adjustment for individual 
factors. Increased work hours per shift was associated with knee 
pain and symptom in any part of the body. In addition, increased 
years of employment was associated with neck and knee pain, and 
symptom in any part of the body (Table 4). Trinkoff et al. reported 
an association between long hours per shift and increased risk of 
neck, back and shoulder pain among nurses.22 Lipscomb et al. re-
ported an association between low back pain and long hours per 
�
���"� ���
���
� �
	���	�	����$�	� ����������������������$	��		��
long shifts and neck pain or shoulder pain.23 Our results were sim-
ilar to studies that found an association between long hours per 
shift and MSDs. Alipour et al. reported a relation between neck 
and shoulder pain with years of employment among Iranian auto 
manufacturing workers.20

 In addition, the musculoskeletal symptoms were also related to 
classic ergonomic factors. Neck pain was related to longer expo-
���	�����	���<	����"��������	����������������������$	�����|�����
back pain was related to prolonged standing and forceful exertion; 
knee pain was related to prolonged standing; and symptom in any 

� Odds ratio 95% CI P-value
Neck

Years of employment 0.13 1.14 1.01 – 1.28 0.04
Work hours per shift 0.04 1.04 0.95 – 1.13 0.42

Low back
Years of employment 0.06 1.06 0.96 – 1.16 0.24
Work hours per shift 0.03 1.03 0.95 – 1.11 0.49

Knee 
Years of employment 0.14 1.16 1.04 – 1.28 0.01
Work hours per shift 0.14 1.15 1.07 – 1.24 0.00

Any part
Years of employment 0.11 1.12 1.03 – 1.21 0.01
Work hours per shift 0.14 1.15 1.07 – 1.24 0.00

Adjusted for:  Age, gender, BMI, ergonomic factors in Table 2 and stress. 

Table 3.�:����������
����������������������
�
�����������������������
���

��������"�������������
�������	������
���
�
��

����3��
"

�� Odds ratio 95% CI P-value
Neck

*	���<	����}[\o 0.188 1.207 1.015 – 1.435 0.034
Prolonged sitting 0.204 1.227 1.032 – 1.458 0.020
Forward bending 0.157 1.170 1.017 – 1.345 0.028

Low back
Prolonged standing 0.147 1.159 1.003 – 1.339 0.045
Forceful exertion 0.259 1.295 1.026 – 1.635 0.030

Knee
Prolonged standing 0.206 1.229 1.066 – 1.416 0.004

Any part
Frequent bending 0.339 1.404 1.179 – 1.671 0.000
Neck Flexion>20o 0.184 1.202 1.030 – 1.404 0.020

������	���\������	�����	������	?

Table 4.�:����������
��������������
�����������
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(Table 4).  Alexopoulos et al. reported a relation between physical 
load and number of MSDs among  Greek nurses.24 Choobineh et al. 
reported a relation between MSDs and perceived physical demand 
among Iranian nurses.25 Alipour et al. reported relation between 
repetitive work, sitting position and awkward position with neck 
and shoulder pain among Iranian auto manufacturing workers.20

The results of this study need to be considered within the meth-
ods that were used. First, the outcomes and exposures were self-
reported. In studies which have used self-reported questionnaires, 
participants may report their complaints more or less than clini-
cally diagnosed disorders. A major cause of less reporting of symp-
toms is the inability to recall musculoskeletal problems during the 
previous year or recall bias. Recall bias could be one explanation 
for the lower prevalence of MSDs among physicians in our study 
in comparison with other studies that had higher prevalence of 
MSDs. Another limitation of our study was that we have relied 
on participants’ reports of exposures to ergonomic hazards, which 
could be a source of recall bias and higher prevalence of ergo-
nomic predictors among physicians with MSDs. Our study was a 
cross-sectional study; therefore we could not determine any causal 
inference from relation between years of employment and work 
hours per shift with MSDs. 

Also, we were unaware of the total distribution of the special-
ties of physicians who participated in this study. The questionnaire 
contained a question about physician specialty, however, only 
25% of participants responded. Possibly, the remaining 75% did 
not respond due to fear of losing anonymity during the recruitment 
process. 

The most common MSDs among this group of Iranian physicians 
were knee, low back and neck pain. The prevalence of musculosk-
eletal complaints among physicians was low, less than other health 
care workers, but similar to those reported in the general popula-
tion. These musculoskeletal complaints were, however, associated 
with traditional work-related and ergonomic factors.
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Occupation (country) Neck (%) Low back (%) Knee (%) Citation

Physicians (Iran) 9.9 15.1 17.3 This study
Physical therapists (Australia) 47.6 62.5 11.2 Cromie et al.15

Nurses (Japan) 36.8 82.6 23.5 Smith et al.17

Dentists (Australia) 24.6 22.1 6.3 Leggat et al.18

Physiotherapists (Nigeria) 31.1 69.8 15.9 Adegoke et al.16

Table 5. Comparison of musculoskeletal complain among different groups of health care workers.
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