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abstract: Objectives: Work-related musculoskeletal disorders in Saudi Arabia are not often reported in the literature. 
This study aimed to identify musculoskeletal symptoms among otorhinolaryngology residents in Saudi Arabia. 
Methods: This cross-sectional survey-based study was conducted in May 2018 and included residents registered in 
the Saudi Otorhinolaryngology-Head and Neck Surgery Board Training programme, Riyadh, Saudi Arabia. The 
Nordic Musculoskeletal Questionnaire was used to assess musculoskeletal symptoms in addition to demographic and 
occupational factors, including operating position and the average number of operating hours. Results: A total of 45 
residents (response rate: 68.2%) completed the survey, including 33 males (73.3%) and 12 females (26.7%). Most residents 
(91.1%) reported at least one musculoskeletal symptom. The most commonly reported musculoskeletal over the previous 
12 months were shoulder complaints (64.4%) followed by neck complaints (60%). In the short term (i.e. within seven 
days preceding the survey), neck complaints were more common than shoulder complaints (28.9% versus 20%). Lower 
back complaints were the most common cause of activity limitation (24.4%) followed by shoulder complaints (13.3%), 
while those with neck complaints reported it as a cause for visiting a physician (8.9%). Hip and thigh complaints were 
significantly more frequent among residents with operation times of eight hours or more compared to those who 
operating for less than eight hours (42.9% versus 5.9%; P = 0.021). Conclusion: A high incidence of shoulder, neck 
and lower back complaints was found in this study. Residency is an ideal time in an otorhinolaryngologist’s career to 
implement programmes in ergonomic best practices before bad habits are developed.

Keywords: Otorhinolaryngology; Musculoskeletal Abnormalities; Symptoms and Signs; Workplace; Ergonomics; Saudi 
Arabia.

الملخ�ص: الهدف: لا يتم في كثير من الأحيان ذكر الا�ضطرابات الع�ضلية الهيكلية المرتبطة بالعمل في المملكة العربية ال�سعودية في الأدبيات. 
هدفت هذه الدرا�سة �إلى التعرف على �أعرا�ض الجهاز الع�ضلي الهيكلي لدى الأطباء المقيمين في برنامج الأنف والأذن والحنجرة في المملكة 
العربية ال�سعودية. الطريقة: �أجريت هذه الدرا�سة المعتمدة على الا�ستق�صاء المقطعي في مايو 2018 و�شملت الأطباء المقيمين الم�سجلين في 
ال�سعودية.  العربية  الريا�ض، المملكة  الر�أ�س والعنق،  الأنف والأذن والحنجرة-برنامج تدريب مجل�س جراحة  ال�سعودي لأمرا�ض  البرنامج 
الديموغرافية  العوامل  �إلى  بالإ�ضافة  الهيكلية  الع�ضلية  الأعرا�ض  لتقييم  الأوربي  ال�شمال  لدول  الهيكلي  الع�ضلي  الا�ستبيان  ا�ستخدام  تم 
والمهنية، بما في ذلك الو�ضعية اثناء العمل ومتو�سط عدد �ساعات العمل. النتائج: �أكمل 45 مقيمًا الأ�ستبيان )معدل الا�ستجابة: 68.2%(، 
منهم 33 ذكرًا )%73.3( و 12 �أنثى )%26.7(. �أبلغ معظم المقيمين )%91.1( عن عر�ض ع�ضلي هيكلي واحد على الأقل. وكانت �أكثر الحالات 
الع�ضلية الهيكلية �شيوعًا خلال الاثني ع�شر �شهرًا الما�ضية هي �شكاوى الكتف )%64.4( تليها �شكاوى العنق )%60(. في المدى الق�صير )�أي 
في غ�ضون الأيام ال�سبعة التي �سبقت الدرا�سة( كانت �شكاوى العنق �أكثر �شيوعًا من �شكاوى الكتف )%28.9 مقابل %20(. كانت �شكاوى 
�أ�سفل الظهر هي ال�سبب الأكثر �شيوعًا لتقييد الن�شاط )%24.4( تليها �شكاوى الكتف )%13.3(، في حين �أبلغ من لديهم �شكاوى العنق �أنها 
�أوقات عمل لمدة  �أكثر تكرارا وب�شكل ملحوظ بين المقيمين الذين لديهم  )%8.9(. كانت �شكاوى الورك والفخذ  كانت �سبب لزيارة الطبيب 
ثماني �ساعات �أو �أكثر مقارنة مع �أولئك الذين يعملون لأقل من ثماني �ساعات )%42.9 مقابل %5.9؛ P = 0.021(. الخلا�صة: تم اكت�شاف 
ن�سبة عالية من حدوث �شكاوى الكتف والرقبة و�أ�سفل الظهر في هذه الدرا�سة. الإقامة الطبية هي الوقت المثالي في مهنة طبيب الأنف والأذن 

والحنجرة لتنفيذ برامج في �أف�ضل الممار�سات المريحة قبل تنامي العادات ال�سيئة.
الكلمات المفتاحية: طب الأنف والأذن والحنجرة؛ الأ�ضطرابات الع�ضلية الهيكلية؛ الأعرا�ض والعلامات؛ مكان العمل؛ الممار�سات المريحة؛ 

المملكة العربية ال�سعودية. 
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Advances in Knowledge 
-	 Otorhinolaryngology residents are susceptible to work-related musculoskeletal disorders. 
-	 It is important to develop awareness of good ergonomic practices among physicians to create better workplace ergonomics. Along with 
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Work-related musculoskeletal dis- 
orders (WRMSDs) are often reported by 
healthcare professionals, including nurses 

and dentists.1,2 Such injuries are often the leading cause 
of premature retirement.3 For surgeons, the prevalence 
rate of subjective musculoskeletal complaints ranges 
between 17.5–50.0% for neck and upper and lower 
back pain.1 Orthopaedic surgeons, obstetricians and 
gynaecologists have also been found to show an 
incidence of shoulder, neck and back pain.4–6

Surgeons and residents in surgical specialties 
are at high risk for developing WRMSDs due to the 
demands of surgery during which they remain in 
fixed postures for long hours.7 Over longer periods of 
time, exposure to biomechanical stressors may also 
intensify musculoskeletal injuries in the workplace.8 
During an operation, surgeons often assume postures 
such as head-bent and back-bent, making them highly 
susceptible to physical discomfort.9 Laparoscopic 
procedures limit body movement and demand a 
static upright body posture, contributing to numerous 
ergonomic risk factors.10 Furthermore, repetitive wrist 
motions during surgery and static neck postures can 
aggravate musculoskeletal issues.11,12

WRMSDs among otorhinolaryngology-head and 
neck surgery (ORL-HNS) residents are not often 
reported in the literature. In a study on work postures 
of operating room staff, Kant et al. compared general 
surgeons and ORL-HNS surgeons and reported that 
ORL-HNS had better working posture than general 
surgeons, but both had poor work posture during 
more than 80% of their operating time.13 Surgeons 
performing endoscopic sinus surgery suffer from 
the physical constraints of these surgeries, while 
laryngologists working without arm support are at 
risk of shoulder and back strains.1,14 As per surveys 
in the USA, 62% of paediatric otorhinolaryngologists 
experience pain and discomfort attributed to their 
work.15,16 

Few studies have examined musculoskeletal 
symptoms among surgeons in various specialties. 
Therefore, this study aimed to identify the prevalence 
of work-related musculoskeletal symptoms among 
ORL-HNS residents. In addition, this study will 
evaluate whether demographic factors such as age 
and gender, as well as occupational/ergonomic factors 
including operating position and the average number 

of operating hours, were significantly associated with 
musculoskeletal complaints.

Methods

This cross-sectional survey-based study was conducted 
in May 2018. All 66 residents registered in the Saudi 
Otorhinolaryngology-Head and Neck Surgery Board 
Training programme, Riyadh, Saudi Arabia from 
postgraduate year two to five were approached to 
participate. Residents in postgraduate year one were 
excluded as they had received little otorhinolaryngology 
training and were rotating in other specialties. The 
questionnaire was distributed by a senior resident 
during the weekly academic activities with the Saudi 
ORL-HNS Board Training programme. 

The survey was adapted from the previously valid- 
ated Nordic Musculoskeletal Questionnaire (NMQ).17 
The first part of this two-part survey included items on 
gender, age, height, weight, postgraduate year, average 
hours in the operating room/week, handedness, average 
hours of sleep per day and amount of exercise per 
week. The operating position was assessed using a 
self-reported five-point Likert scale ranging from 1 
‘sitting all the time’ to 5 ‘standing all the time’. The second 
section inquired about musculoskeletal symptoms in 
nine anatomical regions according to the NMQ incl- 
uding the neck, shoulders, elbows, wrists/hands, upper 
back, lower back, hips/thighs, knees and ankles/feet. 
A slight modification was made to the questionnaire; 
participants were asked whether they had long-term 
(i.e. during the 12 months preceding the survey) and 
recent (i.e. seven days preceding the survey) complaints 
in each anatomic region. The questionnaire also 
assessed whether participants had visited a physician 
for these problems and whether they had been 
prevented from carrying out normal activities during 
the last 12 months due to these complaints.

Statistical analysis was performed using Statistical 
Package for Social Sciences (SPSS), Version 24.0 
(IBM Corp., Armonk, New York, USA) and RStudio, 
Version 1.3 (RStudio, Inc., Boston, Massachusetts, 
USA). Categorical data such as gender and age were 
presented as frequencies and percentages while cont- 
inuous data were presented as means and standard dev- 
iation. In addition, the prevalence of complaints per 

adequately spaced breaks, such a practice can translate into better surgical performance for otorhinolaryngology residents.

Application to Patient Care 
-	 There is a relationship between surgeon fatigue and perceived medical errors. This relationship, in conjunction with the findings of this 

study, indicate the importance of implementing good ergonomic practices, and of practitioners learning to adopt acceptable postures 
during surgery and taking breaks between procedures.
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each anatomic region was reported as a frequency 
and percentage. Bar plots were also used to visualise 
results. A Chi-square test was performed to assess 
whether age, gender, operating position or the 
average number of operating hours were significantly 
associated with musculoskeletal complaints in any 
of the nine anatomic regions. The level of statistical 
significance was set at 0.05. 

Institutional review board (IRB) approval was 
obtained from the Medical Research Unit of the 
College of Medicine at Imam Mohammad ibn Saud 
Islamic University, Riyadh, Saudi Arabia (IRB code: 
0030/03/2018-48). The purpose of the study was 
explained to the residents before obtaining informed 
consent.

Results

A total of 45 residents (response rate: 68.2%) completed 
the survey. Most participants were 28–30 years old 
(64.4%) and the majority of participants were male 
(73.3%) [Table 1].

Only four participants (8.9%) did not report any 
musculoskeletal discomfort. The remaining 41 part- 
icipants (91.1%) reported at least one musculoskeletal 
complaint. Shoulder complaints were most commonly 
reported within the past year (64.4%) followed by 
complaints associated with the neck (60%) [Figure 1]. 

Table 1: Characteristics of residents in the Otorhinolaryng- 
ology-Head and Neck Surgery Board Training programme, 
Riyadh, Saudi Arabia (N = 45)

Age Characteristic n (%)

Age Age in years

25–27 16 (35.6)

28–30 29 (64.4)

Gender

Female 12 (26.7)

Male 33 (73.3)

Marital status

Married 21 (46.7)

Unmarried 24 (53.3)

Residency level

PGY 2 11 (24.4)

PGY 3 11 (24.4)

PGY 4 15 (33.3)

PGY 5 8 (17.8)

Exercise in days per week

0 18 (40.0)

1 8 (17.8)

2 10 (22.2)

3 9 (20)

Average hours of sleep per day

6 12 (26.7)

7 22 (48.9)

8 8 (17.8)

≥9 3 (6.7)

Operating position

Sitting all the time 1 (2.2)

Sitting most of the time 8 (17.8)

Equally standing and sitting 13 (28.9)

Standing most of the time 16 (35.6)

Standing all the time 7 (15.6)

Dominant hand

Left 5 (11.1)

Right 40 (88.9)

Mean weight in kg ± SD 73.69 ± 15.20

Mean height in cm ± SD 170.78 ± 8.13

Mean BMI in kg/m2 ± SD 25.10 ± 3.77

Mean number of operations per week ± SD 2.31 ± 1.33

Mean hours in operating room per week ± SD 8.00 ± 3.6

PGY = programme year; kg = kilogram; SD = standard deviation; 
cm = centimetre; BMI = body mass index.

 
Figure 1: Anatomical illustration of each musculoskeletal 
complaint by anatomical region in the 12 months pre- 
ceding the survey. 
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However, neck complaints were more common than 
shoulder complaints within the week preceding the 
survey (28.9% versus 20%). Elbow complaints (9%) 
were the least commonly reported complaint.

Lower back complaints were the most common 
cause of activity limitation (24.4%) followed by 
shoulder complaints (13.3%). Lower back complaints 
were the most common reason for visiting a physician 
(11.1%) [Figure 2]. 

Shoulder complaints were most commonly 
reported by females during 12 months preceding the 

survey (75%) while neck complaints were the most 
commonly reported musculoskeletal complaints among 
males (63.6%). Wrist/hand complaints were more 
frequently reported by females than males (50% versus 
27.3%). The remaining musculoskeletal complaints 
were almost equally prevalent in males and females 
except for shoulder complaints, which were more 
common in females than males (75% versus 60.6%). 
[Figure 3]. 

No statistically significant association was found 
between age and gender and the prevalence of 

 
Figure 2: Impact of musculoskeletal complaints of residents (N = 45).

 
Figure 3: Musculoskeletal complaints of residents stratified by gender.

Table 2: Association of gender and age of residents with musculoskeletal complaints within the 12 months preceding 
the study (N = 45)

Region of the body n (%) P value* n (%) P value*

Gender Age in years

Female (n = 12) Male (n = 33) 25–27 (n = 16) 28–30 (n = 29)

Neck 6 (50.0) 21 (63.6) 0.630 8 (50.0) 19 (65.5) 0.484

Shoulder 9 (75.0) 20 (60.6) 0.589 10 (62.5) 19 (65.5) 1.000

Upper back 5 (41.7) 14 (42.4) 1.000 5 (31.2) 14 (48.3) 0.429

Elbows 1 (8.3) 3 (9.1) 1.000 1 (6.2) 3 (10.3) 1.000

Wrists/hands 6 (50.0) 9 (27.3) 0.283 8 (50.0) 7 (24.1) 0.152

Lower back 7 (58.3) 19 (57.6) 1.000 9 (56.2) 17 (58.6) 1.000

Hips/thighs 4 (33.3) 9 (27.3) 0.980 6 (37.5) 7 (24.1) 0.546

Knees 5 (41.7) 9 (27.3) 0.577 6 (37.5) 8 (27.6) 0.725

Ankles/feet 4 (33.3) 10 (30.3) 1.000 5 (31.2) 9 (31.0) 1.000

*Using Chi-square test.
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musculoskeletal complaints [Table 2]. None of the 
complaints were significantly associated with body 
position during operating. However, the percentages 
were consistently higher in residents who spent most 
or all their time in a standing position [Table 3].

Hip/thigh complaints were positively and 
significantly correlated to the residents who operated 
for eight hours or more compared to residents who 
operated for less than eight hours (42.9% versus 5.9%; 
P = 0.021). Upper back complaints were also more 
common among residents who operated for more 
than eight hours compared to those who operated less 
than eight hours but was not statistically significant 
(53.6% versus 23.5%; P = 0.096) [Table 3]. 

Discussion

The working hours of ORL-HNS practitioners involve 
prolonged standing, occasionally repetitive movements 
and the exertion of substantial forces on tissues. 
All these factors are associated with WRMSDs.13,18 
Additionally, head and neck surgeries are associated 
with physical and movement constraints associated 
with operating table height and the posture and 
movements of surgeons and their assistants. 

In the current study, a high percentage of work-
related musculoskeletal symptoms were found in 
ORL-HNS residents (91.1%), which is similar to the 
rates reported by a Canadian study amongst ORL-
HNS surgeons (97%).1 Cavanagh et al. reported a 62% 
incidence rate among paediatric otorhinolaryngologists 
and Vijendran et al. reported that 47.4% of included 
otorhinolaryngologists had musculoskeletal issues.12,15 

In the present study, shoulder, neck and lower 
back complaints were most commonly reported which 
is similar to the survey conducted among 325 ear, nose 
and throat consultants in the UK, where the incidence 
of neck and back pain was reported to be 72%.19 In 
the current study females were more likely to report 
shoulder, wrist and hand complaints. A similar finding 
was also reported by Mirmohammadi et al., who found 
a significant difference in WRMSDs among female 
nurses compared to male nurses in Iran.20 However, 
the difference in complaints from male and female 
residents in the present study was not statistically 
significant, which could be due to the study’s small 
sample size. 

Shoulder, neck and lower back complaints were 
most commonly reported due to surgical practice and 
could be attributed to sustained postures, awkward 
positioning during surgery and taking inadequate 
breaks. Ergonomics associated with the height of the 
operating table, repetitive movements of the wrists 
as well as inadequate assistance could aggravate these 
issues. Back and neck pain are generally attributed 
to prolonged sitting in a stooped position as well as 
prolonged posture in a forward bending position that 
can fatigue the extensor musculature, aggravating 
myofascial pain in muscles of the lower back.21,22 

Previous studies indicate that a surgeon’s physical 
position when operating is a risk factor for WRMSDs; 
however, the association between musculoskeletal 
symptoms with standing and sitting positions during 
surgery was insignificant in this study.12,23–25 In the 
present study, spending eight hours or more operating 
was a significant predictor of hip/thigh symptoms. 

Table 3: Association of position during operation and operating hours with musculoskeletal complaints of residents 
within the 12 months preceding the survey (N = 45)

Region of the body n (%) P value* n (%) P value*

Operating position Operating hours per week

Sitting or sitting 
and standing 

(n = 22)

Standing 
(n = 23)

<8 hours 
(n = 17)

≥8 hours 
(n = 28)

Neck 11 (50.0) 16 (69.6) 0.301 8 (47.1) 19 (67.9) 0.286

Shoulder 13 (59.1) 16 (69.6) 0.673 8 (47.1) 21 (75.0) 0.115

Upper back  8 (36.4) 11 (47.8) 0.634 4 (23.5) 15 (53.6) 0.096

Elbows  4 (18.2)  0 (0.0) 0.106 2 (11.8) 2 (7.1) 1.000

Wrists/hands  7 (31.8)  8 (34.8) 1.000 5 (29.4) 10 (35.7) 0.913

Lower back 12 (54.5) 14 (60.9) 0.899 7 (41.2) 19 (67.9) 0.148

Hips/thighs  4 (18.2)  9 (39.1) 0.222 1 (5.9) 12 (42.9) 0.021

Knees  6 (27.3)  8 (34.8) 0.824 5 (29.4) 9 (32.1) 1.000

Ankles/feet  4 (18.2) 10 (43.5) 0.131 4 (23.5) 10 (35.7) 0.600

*Using Chi-square test.
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Previous studies indicate that increased working hours 
is a risk factor for WRMSD.26 Lower back symptoms 
were the most common cause of activity limitation and 
seeking medical attention in this study. Furthermore, 
a study on orthopaedic residents showed that neck 
symptoms were the dominant cause of stopping 
surgeries.4

ORL-HNS and otorhinolaryngology residents 
are susceptible to WRMSD. It is important to create 
awareness among physicians of good ergonomic 
practice, including adopting acceptable postures 
during surgery and taking breaks between procedures. 
This practice is especially important considering the 
established relationship between surgeon fatigue 
and perceived medical error.27,28 Therefore, better 
ergonomics at the workplace along with adequately 
spaced breaks for otorhinolaryngology residents can 
translate into better surgical performance. Future 
research applying a validated ergonomic assessment 
like the Rapid Entire Body Assessment is highly 
recommended.

However, this study was subject to some 
limitations. The cross-sectional survey-based nature 
of the study is a limitation and future longitudinal 
studies on WRMSD are recommended. This study may 
also be prone to recall bias. Nevertheless, this study 
still provides beneficial information on the incidence 
of work-related musculoskeletal issues among ORL-
HNS residents in Saudi Arabia.

Conclusion 

A high incidence of shoulder, neck and lower back 
complaints was found among ORL-HNS residents 
in Saudi Arabia. This study underscores the need for 
ergonomic considerations while planning resident 
workload as longer work hours were more likely to 
contribute to musculoskeletal complaints. Residency 
is an ideal time in an otorhinolaryngologist’s career to 
implement teaching programmes around ergonomics 
to train for best ergonomic practices before bad 
habits form. Future studies among board-certified 
otorhinolaryngologists are recommended to identify 
the effect of musculoskeletal disorders on their long-
term careers.
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