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�� General orthopaedics

Work-related musculoskeletal disorders 
among Saudi orthopedic surgeons: a 
cross-sectional study

Introduction
Studies have addressed the issue of increasing prevalence of work-related musculoskeletal 
(MSK) pain among different occupations. However, contributing factors to MSK pain have 
not been fully investigated among orthopaedic surgeons. Thus, this study aimed to approx-
imate the prevalence and predictors of MSK pain among Saudi orthopaedic surgeons work-
ing in Riyadh, Saudi Arabia.

Methods
A cross-sectional study using an electronic survey was conducted in Riyadh. The question-
naire was distributed through email among orthopaedic surgeons in Riyadh hospitals. Stand-
ardized Nordic questionnaires for the analysis of musculoskeletal symptoms were used. De-
scriptive measures for categorical and numerical variables were presented. Student’s t-test 
and Pearson's χ2 test were used. The level of statistical significance was set at p ≤ 0.05.

Results
The response rate was 80.3%, with a total number of 179 of Saudi orthopaedic surgeons 
(173 males and six females). Of our sample, 67.0% of the respondents complained of having 
MSK pain. The most commonly reported MSK pain was lower back (74.0%), followed by neck 
(58.2%). Age and body mass index were implicated in the development of more than one 
type of MSK pain. Increased years of experience (≥ 6 years) was linked to shoulder/elbow, 
lower back, and hip/thigh pain. Smoking is widely associated with lower back pain devel-
opment, whereas physicians who do not smoke and exercise regularly reported fewer pain 
incidences. Excessive bending and twisting during daily practice have been correlated with 
increased neck pain.

Conclusion
MSK pain was found to be common among Saudi orthopaedic surgeons. Further extensive 
research should be conducted to understand and analyze the risk factors involved and search 
for possible improvements to avoid further complications. However, ergonomics education 
during surgical training could be effective at modifying behaviors and reducing MSK pain 
manifestations.

Cite this article: Bone Joint Open 2020;1-4:47–54.
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Introduction
Work-related musculoskeletal (MSK) pain 
is common among practitioners in the 
medical, surgical, and dental communities.1,2 
Surgeons, more commonly those special-
ized in orthopedics, are more prone to MSK 
pain during their practice.3 MSK pain among 
orthopaedic surgeons is attributed to phys-
iological and ergonomic factors. Predictors 
such as prolonged physical activity, longer 

working hours, repetitive movements when 
using tools, and awkward positions during 
surgery is associated with MSK pain.4,5 Such 
predictors commonly affect the back, neck, 
and upper limbs.6,7

Among members of the Paediatric Ortho-
paedic Society of North America, 67% 
reported a work-related MSK pain.8 Alqa-
htani et al. showed that practice-related MSK 
pain affects 66% of arthroplasty surgeons 
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Figure 1

Flow diagram of the study participants.

and 67% of trauma orthopaedic surgeons.9,10 However, 
a lower prevalence of 44% among orthopaedic surgeons 
was reported by Davis et al.7 Nevertheless, the prevalence 
of MSK pain among healthcare providers in Saudi Arabia 
ranged between 48% and 85%.1,11-13

However, to our knowledge, no study has shown the 
prevalence, consequences, and risk factors of MSK pain 
among orthopaedic surgeons in Saudi Arabia. Thus, 
this study aimed to estimate the prevalence of MSK 
pain and its possible complications among orthopaedic 
surgeons who work at Riyadh hospitals and to identify 
the risk factors of developing MSK pain and its significant 
predictors.

Methods
Study population.  This cross-sectional study was con-
ducted in Riyadh, Saudi Arabia, using online-based sur-
vey. There are approximately 415 government hospitals 
and 127 private hospitals in Saudi Arabia; 270 of them are 
under the umbrella of the Ministry of Health. The number 
of orthopaedic surgeons in Saudi Arabia reaches up to 
2179. Of them, only 411 work in Riyadh. The majority of 
224 orthopaedic surgeons working in Riyadh are Saudi, 
while the rest of 187 are non-Saudi. The questionnaire 
was submitted to 224 Saudi orthopaedic surgeons in 
Riyadh. Data were collected between February and April 
2018. Male and female Saudi orthopaedic surgeons who 
worked for at least one year were included in the study. 
All orthopaedic surgeons with congenital deformities 
or history of trauma that may affect their MSK functions 
were excluded.

According to the prevalence of 67% reported by 
Alqahtani et al,9 the input data used with a confidence 
interval (two-sided) of 95%, and 0.05 absolute precision, 
the appropriate sample size equals to 136. However, to 
overcome an average of 10% of no response or incom-
plete surveys, a sample size of 150 orthopaedic surgeons 
was considered. However, the total population was not 
that much bigger than the calculated sample, and so the 
authors decided to submit the survey to all 224 Saudi 
surgeons in Riyadh. Surprisingly, the response rate was 
80.3%, which is 125% higher than that wanted during 
the study time (Figure  1). The total number of partici-
pants was 180; however, one was excluded due to a 
history of obstetric brachial plexus palsy, which recov-
ered spontanously.14

Survey.  The questionnaire was previously used in the ex-
isting literature.15 The questionnaire underwent meticu-
lous revision to further fulfill the objectives of the study. 
No major changes affecting the validity or reliability of 
the survey were made, and the questionnaire was ad-
ministered in English. The questionnaire had two main 
domains: the first domain is built mainly to cull sociode-
mographic data of the study respondents, while the oth-
er domain pooled information about the symptoms of 

MSK pain over the past year. Other data concerning the 
burden of MSK pain on work were also gathered such as 
seeking medical help, quitting the job, and workdays lost. 
An email with the study questionnaire was sent to every 
subject meeting the inclusion criteria. Reminders were 
planned to be sent if the responses were not adequate.
Measures.  Pain severity was assessed by using 0 to 10 
numeric rating scale: a score range of 0 to 4 was consid-
ered mild pain, a score of 5 to 7 was considered moderate 
pain, and a score of 8 to 10 was considered severe pain.16

Statistical analysis.  All statistical analyses were performed 
using SPSS Statistics for Mac version 22.0 (IBM, Armonk, 
New York, USA). Categorical variables were presented as 
frequencies and percentages, whereas continuous varia-
bles were summarized as the mean ± standard deviation 
or medians and centiles when distributions were skewed. 
Prevalence was calculated by dividing the number of 
participants who had a symptom outcome by the total 
number of participants. Student’s t-test and independent 
samples t-test were used to compare the sample means. 
Categorical data were analyzed using Pearson’s χ2 test. 
Multivariate logistic regression for categorical variables 
was performed to assess the significant factors with ad-
justment for confounding factors such as age. The p-
value was set at 0.05 for all tests applied.

Results
Sociodemographic characteristics.  Among participants 
(179) who completed the survey, 96.6% were male 
(mean age 32.2 years ( ± 7.7); 24.0 and 66.0) and 101 
participants (56.4%) were married. The mean body mass 
index (BMI) of the participants was 27.8 ( ± 5.2) kg/m2. 
In all, 66 (36.9%) of the participants are smokers, and 
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Table I. Baseline characteristics of study participants.

Categories Variable

Age (years), mean (± SD), range 32.2 (± 7.7), 24.0 to 66.0

Sex , n (%)
Female 6 (3.4)

Male 173 (96.6)

Marital status, n (%)
Single 78 (43.6)

Married 101 (56.4)

Private practice (n %)
No 196 (94.4)

Yes 10 (5.6)

Sub-specialty, n (%)
General 128 (71.5)

Paediatrics 16 (8.9)

Upper limb 6 (3.4)

Arthroplasty 9 (5)

Sport 4 (2.2)

Foot and ankle 3 (1.7)

Trauma 10 (5.6)

Spine 2 (1.1)

Oncology 1 (0.6)

BMI, mean (± SD) 27.8 (5.2)

Smoking, n (%)
No 113 (63.1)

Yes 66 (39.6)

Exercising, n (%)
No 87 (48.6)

Yes 92 (51.4)

Handedness, n (%)
Right-handed 167 (93.3)

Left-handed 12 (6.7)

Level, n (%)
Consultant 43 (24)

Fellow, assistant/associate consultant 26 (14.5)

R1 19 (10.6)

R2 31 (17.3)

R3 22 (12.3)

R4 21 (11.7)

R5 17

Years of experience, median (range) 5 (1 to 9)

Bending or twisting for better access, n 
(%)
No 28 (15.6)

Yes 151 (84.4%)

MSK pain, n (%)
No 59 (33)

Yes 120 (67)

MSK, musculoskeletal; SD, standard deviation

Figure 2

Prevalence of work-related musculoskeletal pain at different body site.

92 participants (51.4%) reported participating in exercise 
and sports.

In addition, 167 (93.3%) of the responders were right-
handed. The median years of experience for both sexes 
was five years with the midspread range of one to nine 
years. The sample consisted of 43 consultants (24%) and 
26 (14.5%) fellows/assistant/associate consultants, while 
the rest were residents with different levels of training.

Furthermore, 151 (84.4%) of the participants reported 
excessive bending or twisting for better access during 
surgeries and physical examinations, and 120 (67.0%) of 
the participants experienced MSK pain. Table  I summa-
rizes all baseline qualities of the orthopaedic surgeons 
who participated in the study.
Prevalence of work-related MSK pain at different body 
sites.  The prevalence of MSK pain was 67.0%. Among 
those who reported any MSK pain, the highest responses 
of pain were those of lower back pain, reaching a remark-
able prevalence of 74.0%. The second highest reported 
prevalence was neck pain, making up 58.2% of the re-
ports. Furthermore, 40.4% complained of having shoul-
der and/or elbow pain. Hand and/or wrist pain was prev-
alent among 32.2% of the respondents, while knee pain 
and foot and/or ankle pain composed of 27.4%, 21.2% of 
the responses respectively. Finally, 11.6% of the respond-
ents experienced hip and/or thigh pain. Figure  2 illus-
trates the 95% confidence interval (CI) of pain through-
out the MSK system.
MSK pain characteristics.  MSK pain characteristics that 
were reported by the study participants are shown in 
Table II. Of the participants, 28.7% reported lower back 
pain more than five times during the previous year, as did 
the 22.6% of the sample population who reported neck 
pain. Different levels of MSK pain severity were reported 
by the study participants based on body site as well; 75% 
reported mild neck pain. The vast majority of the sample 
had no changes in their job as a result of their MSK pain. 
In addition, during the past year, most did not take any 
sick leave related to MSK pain. However, only a very few 
participants took it for more than five times in the past 
12 months.
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Table II. Characteristics of different types of musculoskeletal pain.

Variable(s) Categories

Neck pain
Shoulder/elbow 
pain

Hand/wrist 
pain

Lower 
back pain

Hip/thigh 
pain Knee pain

Foot/ankle 
pain

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Duration of pain Shorter than 4 weeks 58 (69.0) 31 (52.5) 25 (53.2) 60 (56.1) 5 (29.4) 19 (48.7) 11 (35.5)

Between 2 and 3 
months

14 (16.7) 17 (28.8) 16 (34.0) 21 (19.6) 4 (23.5) 11 (28.2) 13 (41.9)

Between 3 and 6 
months

8 (9.5) 4 (6.8) 5 (10.6) 11 (10.3) 2 (11.8) 5 (12.8) 3 (9.7)

Longer than 6 months 4 (4.8) 7 (11.9) 1 (2.1) 15 (14.0) 6 (35.3) 4 (10.3) 4 (12.9)

Frequency of pain 
attacks (time period)

< 5 times 65 (77.3) 45 (76.3) 34 (72.4) 77 (71.3) 7 (41.2) 29 (72.5) 17 (54.9)

> 5 times 19 (22.6) 14 (23.7) 13 (27.7) 31 (28.7) 10 (58.8) 11 (27.5) 14 (45.2)

Sought medical attention 20 (23.5) 18 (31.0) 12 (26.0) 19 (17.6) 2 (11.8) 10 (25.0) 6 (19.3)

Changed job 1 (1.2) 2 (3.4) 2 (4.3) 6 (5.6) 1 (5.9) 2 (5.1) 0 (0.0)

Took sick leave in 
past 12 months

0 times 81 (95.3) 55 (94.8) 40 (85.1) 90 (83.3) 16 (94.1) 35 (87.5) 27 (87.1)

1 to 5 times 4 (4.7) 3 (5.2) 6 (12.8) 15 (13.9) 0 (0.0) 4 (10.0) 3 (9.7)

> 5 times 0 (0.0) 0 (0.0) 1 (2.1) 3 (2.8) 1 (5.9) 1 (2.5) 1 (3.2)

Intensity of pain 
(scale of 1 to 10)

Mild (1 to 3) 63 (75.0) 46 (78.0) 29 (61.7) 35 (32.4) 12 (70.6) 27 (67.5) 19 (63.3)

Moderate (4to 7) 20 23.8) 12 (20.3) 16 (34.0) 63 (58.3) 4 (23.5) 11 (27.5) 9 (30.0)

Severe (8 to 10) 1 (1.2) 1 (1.7) 2 (4.3) 10 (9.3) 1 (5.9) 2 (5.0) 2 (6.7)

Bivariate analysis of MSK pain predictors.  No correlation 
was found between marital status and any type of MSK 
pain. However, a significant correlation between foot/an-
kle pain (p = 0.06) and marital status might be found if 
a bigger population size was included. Only ten of 179 
surgeons were working in private clinics. No significant 
difference was found in any of the pain outcomes be-
tween surgeons in private clinics and those who work in 
government hospitals or clinics (data not shown).

The results also illustrated a correlation between 
increased BMI levels (30 ± 5.9) and development of knee, 
and foot/ankle pain. In addition, a relationship was noted 
between smoking and lower back pain, and hip/thigh 
pain prevalence. Neck, hip/thigh, and knee pain was 
more commonly found among doctors who do not exer-
cise or take any part in sports. Predictors of the develop-
ment of MSK pain were also correlated with age, years of 
experience, smoking and twisting or bending for better 
access.

Table III summarizes the entire results of the bivariate 
regression analysis of MSK pain predictors among ortho-
paedic surgeons.
Multivariate analysis.  Using logistic regression (Table IV), 
years of experience did not play a role after adjusting for 
age in shoulder/elbow, lower back, and hip/thigh pain 
development. Repetitive bending and flexion to get bet-
ter approach or visibility during surgery and examination 
is a significant predictor of MSK pain when adjusting for 
age, BMI, and exercise engagement (adjusted odds ratio 
(aOR) = 3.3, p = 0.008; 95% CI 1.3 to 7.9).

After adjusting the effect of common related variables 
of lower back pain, shoulder/elbow pain, and knee pain, 
age, sex, BMI, practicing exercise, years of experience, 

and smoking were not significantly associated with 
having pain in those sites.

Practicing exercise seems to lower the odds of having 
neck pain even after adjusting for BMI and age (aOR = 
0.38, p = 0.01; 95% CI: 0.177 to 0.81). Hip/thigh pain 
is significantly associated with increased years of expe-
rience (OR = 1.28, p = 0.03; 95% CI: 1.02 to 1.59) and 
to being smoker (OR = 6.16, p = 0.01; 95% CI: 1.56 to 
24.27).

BMI was a significant predictor of foot/ankle pain  
(OR = 1.1, p = 0.03; 95% CI: 1.0 to 1.2), as well as middle 
ages 31 to 40 years and 41 to 50 years (OR = 3.38 and 
12.68; 95% CI: 1.09 to 10.48 and 95% CI: 1.2 to 131.1, 
respectively).

Discussion
MSK pain among practicing orthopaedic surgeons in 
Saudi Arabia is a prevalent problem. Lower back and neck 
pain are the most prevalent sites involved. Age, smoking, 
BMI, and years of experience were strongly correlated 
with significant problem.

Orthopaedic surgeons are bombarded with numerous 
hardships at work, from standing long hours at the oper-
ating rooms to awkward body positions during patient 
examinations. Previous studies have tackled this partic-
ular issue and illustrated the growing prevalence of MSK 
pain among orthopaedic surgeons.17 Wong et al reported 
that 84.1% of the individuals who reported that pain was 
due to their current job were orthopaedic surgeons. 
Moreover, 94.4% of the participants believe that the pain 
is due to their occupation, and 72.6% reported increased 
MSK pain from the beginning of their careers.18
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Table III. Association of baseline characteristics and musculoskeletal pain.

MSK pain Neck pain
Shoulder/elbow 
pain

Hand/wrist 
pain

Lower back 
pain

Hip/thigh 
pain Knee pain

Foot/ankle 
pain

Variables n = 120 n = 85 n = 59 n = 47 n = 108 n = 17 n = 40 n = 31
Age, mean (SD) 32.2 (7.3) 32 (8.5) 34.2 (9.0) 32.2 (7.3) 32.8 (8.2) 36.6 (9.6) 35.4 (10.1) 33.5 (7.8)

p-value 0.96 0.922 0.008 0.897 0.011 0.007 0.011 0.247

Sex, n (%)
Female 5 (4.2) 5 (5.9) 4 (6.8) 2 (4.3) 4 (3.7) 1 (5.9) 2 (5.0) 1 (3.2)

Male 115 (95.8) 80 (94.1) 55 (93.2) 45 (95.7) 104 (96.3) 16 (94.1) 38 (95.0) 30 (96.8)

p-value 0.388 0.054 0.066 0.704 0.755 0.553 0.52 0.945

Marital status n (%)
Single 52 (43.3) 40 (47.1) 24 (40.7) 18 (38.3) 44 (40.7) 5 (29.4) 15 (37.5) 9 (29.0)

Married 68 (56.7) 45 (52.9) 35 (59.3) 29 (61.7) 64 (59.3) 12 (70.6) 25 (62.5) 22 (71.0)

p-value 0.926 0.354 0.527 0.353 0.204 0.202 0.343 0.061

Body mass index, 
mean (SD)

28.9 (5.7) 27.5 (5.1) 27.6 (5.1) 28.4 (5.5) 28.4 (5.7) 30.9 (7.8) 30 (5.9) 29.8 (5.8)

p-value 0.161 0.12 0.364 0.635 0.232 0.12 0.01 0.046

Smoking, n (%)
No 72 (60.0) 49 (57.6) 32 (54.2) 28 (59.6) 67 (62.0) 6 (35.3) 24 (60.0) 17 (54.8)

Yes 48 (40.0) 36 (42.4) 27 (45.8) 19 (40.4) 41 (38.0) 11 (64.7) 16 (40.0) 14 (45.2)

p-value 0.216 0.241 0.13 0.723 0.027 0.017 0.802 0.38

Exercising, n (%)
No 57 (47.5) 47 (55.3) 27 (45.8) 22 (46.8) 54 (50.0) 12 (70.6) 22 (55.0) 15 (48.4)

Yes 63 (52.5) 38 (44.7) 32 (54.2) 25 (53.2) 54 (50.0) 5 (29.4) 18 (45.0) 16 (51.6)

p-value 0.674 0.022 0.765 0.94 0.869 0.04 0.004 0.887

Years of 
experience, 
mean (SD)

6.3 (6.2) 6.6 (7.1) 8.2 (7.4) 6.3 (5.8) 6.8 (6.8) 10.4 (7.9) 9.4 (8.6) 6.7 (6.3)

p-value 0.725 0.511 0.005 0.994 0.015 0.003 0.25 0.684

Bending or twisting for better access, n (%)
No 13 (10.8) 7 (8.2) 8 (13.6) 6 (12.8) 13 (12.0) 3 (17.6) 6 (15.0) 2 (6.5)

Yes 107 (89.2) 78 (91.8) 51 (86.4) 41 (87.2) 95 (88.0) 14 (82.4) 34 (85.0) 29 (93.5)

p-value 0.012 0.043 0.872 0.951 0.554 0.546 0.661 0.221

Age bracket, n (%)
20 to 30 69 (57.5) 54 (63.5) 30 (50) 27 (57.4) 61 (56.5) 6 (35.3) 19 (47.5) 14 (45.2)

31 to 40 35 (29.2) 19 (22.4) 17(28.8) 12 (25.5) 29 (26.9) 7 (41.2) 10 (25) 12 (38.7)

41 to 50 12 (10) 7 (8.2) 8 (13.6) 7 (14.9) 13 (12) 3 (17.6) 7 (17.5) 4 (12.9)

51 to 60 4 (3.3) 4 (4.7) 3 (5.1) 1 (2.1) 4 (3.7) 0 (0) 3 (7.5) 1 (3.2)

61 to 70 0 (0) 1 (1.2) 1 (1.7) 0 (0) 1 (0.9) 1 (5.9) 1 (2.5) 0 (0)

p-value 0.172 0.064 0.165 0.564 0.138 0.05 0.025 0.443

Speciality, n (%)
General 82 (68.3) 61 (71.8) 38 (64.4) 31 (66) 71 (65.7) 9 (52.9) 24 (60) 22 (71)

Pediatrics 12 (10) 6 (7.1) 6 (10.2) 6 (12.8) 12 (11.1) 2 (11.8) 6 (15) 3 (9.7)

Upper limb 5 (4.2) 3 (3.5) 3 (5.1) 0 (0) 5 (4.6) 0 (0) 3 (7.5) 1 (3.2)

Arthroplasty 5 (4.2) 5 (5.9) 4 (6.8) 4 (8.5) 5 (4.6) 2 (11.8) 2 (5) 2 (6.5)

Sport 4 (3.3) 2 (2.4) 0 (0) 1 (2.1) 4 (3.7) 0 (0) 1 (2.5) 0 (0)

Foot and ankle 2 (1.7) 0 (0) 1 (1.7) 2 (4.3) 1 (0.9) 0 (0) 1 (2.5) 0 (0)

Trauma 7 (5.8) 7 (8.2) 6 (10.2) 2 (4.3) 8 (7.4) 2 (11.8) 1 (2.5) 1 (3.2)

Spine 2 (1.7) 1 (1.2) 1 (1.7) 1 (2.1) 1 (0.9) 1 5.9) 1 (2.5) 1 (3.2)

Oncology 1 (0.8) 0 (0) 0 (0) 0 (0) 1 (0.9) 1 (5.9) 1 (2.5) 1 (3.2)

p-value 0.438 0.387 0.304 0.085 0.304 0.137 0.326 0.46

MSK, musculoskeletal; SD, standard deviation.

MSK pain is common among contributions of several 
predictors including sex, BMI, smoking habits, years in prac-
tice, and posture positions. Compared to the USA, Canada, 
and India,17,19,20 Saudi Arabia has the highest MSK pain prev-
alence (67%) among orthopaedic surgeons. Moreover, the 

present study illustrated that the incidence of neck pain 
was approximately 58%, which is approximately similar 
to results reported by previous studies (59%).17 Besides, 
lower back pain has a prevalence of almost 74% among 
Saudi Arabian orthopaedic surgeons, which is exceedingly 
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Table IV. Multivariate logistic regression analysis of MSK pain predictors.

Region Variable Category aOR

95% 
confidence 
interval P-Value

MSK pain BMI N/A 1.06 0.98 to 1.13 0.14

Bending or 
twisting for 
better access

Yes 3.28 1.35 to 7.94 0.01

Exercising Yes 1.41 0.72 to 2.77 0.31

Sex Male 0.37 0.04 to 3.35 0.37

Neck pain Exercising Yes 0.38 0.177 to 0.805 0.01

Hip/thigh 
pain

Smoking Yes 6.16 1.56 to 24.27 0.01

Years of 
experience

1.28 1.02 to 1.59 0.03

Foot/ankle 
pain

Age 31 to 40 3.38 1.09 to 10.48 0.03

41 to 50 12.68 1.23 to 131.11 0.03

51 to 60 51.01 0.59 to 
4376.35

0.08

BMI 1.10 1.01 to 1.20 0.03

aOR, adjusted odds ratio; BMI, body mass index; CI, confidence interval; 
MSK, musculoskeletal.; N/A, not applicable 

higher than the reported numbers of lower back pain 
(55%).17 However, MSK pain is more prevalent among 
Saudi orthopedists in Riyadh (67%) than the general popu-
lation in Saudi Arabia (25.4%).21 During the study period, 
31.2% of the surveyed general population complained of 
MSK pain.22 Lower incidence of MSK pain among construc-
tion workers in Saudi Arabia was also found with 48.5% of 
workers complaining of MSK pain.23

In our study, the most common MSK-related pain was 
mainly in the lower back (74%) and neck (58.2%). During 
surgeries, surgeons constantly look down and bend their 
neck. Eventually, due to the excessive stress demand, severe 
neck pain and/or lower back pain might develop. Thus, 
frequent stretching and relaxing of muscles help reduce 
MSK pain.24 Similar findings have been obtained by Auer-
bach et al., reporting that lower back and neck pain were 
the most common pain among orthopaedic surgeons.6 
In addition, Davis et al illustrated that lower back, neck, 
and shoulder pain are common among orthopaedic resi-
dents.7 Although these studies were conducted in different 
countries,6,7 they had similar results. This might lead to the 
conclusion that orthopaedic surgeons might experience 
lower back pain and neck problems due to excessive hours 
in the operating room, which also demands mechanical 
power. Besides, the use of surgical instruments and repet-
itive hand movements can contribute to the development 
of upper limb pain including elbow and wrist problems 
such as carpal or cubital tunnel syndrome.25

Moreover, there is a proportional rise in the incidence 
of knee pain and foot/ankle pain among participants with 
higher BMI. As surgeons are required to stand for long hours 
in the operation room, the excess weight might further 
exert pressure on the lower limb. Increase in body mass is 
associated with poorer locomotion and postural stability, 

which place the physician at risk of falling or being injured. 
A significant positive correlation was found between BMI 
and development of foot pain and disabilities, which may 
be due to both mechanical and metabolic mechanisms.26 
Another systematic review indicated a clear correlation 
between increased BMI and unspecified foot pain.27 
Previous studies illustrated an association between marital 
status and development of the work-related MSK pain as 
the one by Al-Mohrej et al.1 However, in the present study, 
no clear association was found between marital status and 
MSK pain which finding was consistent with Dianat et al.28 
Therefore, socio-demographic factors should be taken into 
consideration in addition to psychological factors in future 
analysis of work-related MSK pain.

In our sample, orthopaedic surgeons who smoke were 
susceptible to lower back and hip/thigh pain compared 
with nonsmokers. This may be due to the deleterious 
effects of nicotine and hazardous chemicals found in 
cigarette smoke.29 Moreover, reduced oxygenation to 
the muscles might contribute to exacerbation of MSK 
pain.29 According to Zvolensky et al, individuals with a 
stable smoking history experience chronic back pain.29 
In addition, experimental studies suggest organic patho-
genesis involving toxic effects on osteoblasts/osteoclasts 
and hormonal changes.30 Thus, the provided information 
suggests a possible relationship between smoking habits 
and MSK complications.

The present study has shown an association between 
the lack of exercise and MSK pain development. Partici-
pants who are highly engaged in sports and are continu-
ously active (51.4%) have reported fewer pain incidences 
compared to those who never exercise (48.6%). Exercising 
has improved neck, hip/thigh, and knee pain. Introduction 
of physical sports into daily routine might enable the physi-
cian to break through any dangerous habit and produce 
effective lifestyle changes. Eventually, with time, contin-
uous stretching and strength training might reduce MSK-
related pain. Similar results are obtained from a systematic 
review that illustrated the incorporation of strength exer-
cises in MSK pain improvement.31 Strength exercises three 
times per week for at least 20 min contributes to successful 
pain management.31 According to Bernard et al, lifestyle 
changes, such as exercise, promote work breaks and behav-
ioral changes which encourage the overall health during 
work hours.32

Moreover, orthopaedic surgeons with more than six 
years of clinical experience are more prone to shoulder/
elbow, lower back, and hip/thigh pain compared to their 
youngster counterparts. However, years of experience 
have no role on pain development when adjusting for 
age. Age is a confounding factor in determining the inci-
dence of lower back, hip/thigh, and knee pain. According 
to the data obtained, increasing age is correlated with 
worsening of MSK pain. This might be attributed to 
several factors including the weakening of muscles, 
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deteriorating health, and accumulated muscular damage. 
This is speculated to be a result of accumulated muscu-
loskeletal stress that led to various complaints. Tinubu 
et al stated that the increased number of clinical experi-
ence contributes to more MSK-related injuries and pain 
which supports our finding.33 Moreover, nurses who 
worked for 20 years are four-times more at risk of devel-
oping problems compared to less experienced nurses.33 
They found that working in the same positions for long 
periods and treating high number of patients in one day 
were the main risk factors that participated in developing 
MSK-related injuries during the clinical experience.33 This 
was contradicted by Cromie et al, who revealed that 
youngsters are more vigorous at work and less oriented 
as compared with older professionals, leading to their 
susceptibility of developing MSK pain.34

Moreover, surgeons who excessively bend or twist for 
better access during their practice (84.4%) share a similar 
complaint of developing neck pain. This is attributable 
to the fact that surgeons remain in a particular position 
during operation. As surgeons continually look down, 
the neck muscles are facing severe demand and stress.

The effect of MSK pain on work was low, since only 
about 12% of the respondents took medical leave 
during the last 12 months due to work-related MSK 
pain. Compared to nurses who experienced back pain 
and sought medical care (58.7%),35 only around 30% of 
orthopaedic surgeons sought medical care for pain.

The limitations of our study include its cross-sectional 
design, which might limit the generalizability of the 
findings to larger populations. It is survey-based; thus, 
errors in recall may affect the reliability. Also, although 
online and email surveys allow respondents to maintain 
their anonymity, sending the survey via emails has its 
own disadvantages such as such as survey fraud, limited 
sampling, respondent and interviewer availability. 
Moreover, a major drawback is also that questionnaires 
were not received anonymously but by e-mail. In addi-
tion, subjective differences in the understanding of pain 
episodes or excessive bending cannot be ignored. As 
well, one of the major drawbacks was uncertain qual-
itative pain assessment. The study focused on certain 
predictors of MSK pain; however, psychological risk 
factors might also play a role. Because of the deficiency 
of prior data concerning the associations, our study’s 
multiple testing might lead to spurious associations 
that need further evidence. Therefore, our study aims 
to bring awareness and encourage further research 
about the topic. Further analysis with improved meth-
odologies could be done to overcome these limitations. 
Also, further investigation is required to properly assess 
the issue and perhaps identify the risk factors that may 
participate in its development.

The study had not considered the foreign workforce 
which consists of 187 surgeons. However, this could be 

explained by the complexity and singularity of the Saudi 
health system. In Saudi Arabia, the vast majority of foreign 
orthopaedic workforce do not have the required privileges 
to do surgeries and procedures. So, they work in primary 
healthcare polyclinics where they refer the cases to higher 
centers. These centres, on the other hand, are occupied 
by Saudi surgeons. In addition to that, foreign ortho-
paedic workforces are rarely staying in the same position 
and in the same working environment for a long period 
of time since their positions are taken by the national 
people once they apply for the same job and carry similar 
qualifications. Due to the above-mentioned facts, the 
study group preferred not to include them as they are 
not considered a representative of a constant and steady 
working forces in the Saudi health system. As well, ortho-
paedic surgery remains the primary surgical speciality 
with the lowest proportion of female residents.36 This is 
also applicable in Saudi Arabia since the overall ortho-
paedic community intuitively dominated by men. As per 
Alshammari et al,37 62.0% of the female physicians in the 
Gulf Cooperation Council (GCC) found it difficult to be 
accepted in the orthopaedic programmes. At the time of 
the study in Riyadh, the number of Saudi females who 
work as orthopaedic surgeons was only nine. Of those, 
six were participants in our study (66.6%). Yet, statistical 
power is not accurate due to the small number of female 
participants.

Nonetheless, to further analyze and interpret the MSK 
pain among orthopaedic surgeons, proper prospective 
studies should be carried out. Future studies should 
aim to reveal the physical and psychosocial predictors 
of pain initiation. Although self-reported surveys may 
introduce some bias, they remain the most inexpensive 
and easily accessible method of collecting data. Physical 
examinations and long-term follow-up can be carried out 
as a more reliable source; however, they are very time-
consuming and expensive. Furthermore, the analysis and 
explanation of published findings should be carefully 
done as many definitions are available for MSK conditions 
and several contributory factors may exist. Although 
limited data are available on the MSK pain among Saudi 
orthopaedic surgeons, this study mainly explored the 
prevalence of MSK-related problems among orthopaedic 
surgeons. Work stress and high physical demand along 
with lack of proper ergonomics might contribute to wors-
ening of body pain. This will eventually, negatively influ-
ence the work environment and daily tasks. Awareness 
campaigns directed at orthopaedic surgeons to optimize 
their working environment might limit the negative effect 
of MSK pain on their productivity.
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