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Abstract

Background Healthcare care professionals, particularly surgeons, are at significant risk of acquiring work-related
musculoskeletal disorders that can lead to prolonged pain and diminish productivity. This study aimed to identify the
prevalence, associated risk factors, and coping strategies for work-related musculoskeletal disorders among general
and laparoscopic surgeons in Pakistan.

Methods A cross-sectional survey was conducted to collect data from general and laparoscopic surgeons working in
selected tertiary care hospitals located in Sialkot, Pakistan. The self-structured questionnaire consisted of four sections,
including demographic information, musculoskeletal risk factors, work posture assessment and coping strategies.
Logistic regression was used to determine associations between musculoskeletal disorders and personal and working
factors, including postural demands during general and laparoscopic surgery using SPSS software 25.

Results Out of 171, 76% of the general surgeons and 86% of the laparoscopic surgeons reported suffering from
WRMSDs within 1 year, and the 7-day prevalence was 24.5%. A total of 47.4% of the participants were also found to
be at high risk or above, according to REBA scoring. Age, lifestyle, working hours, and number of surgeries performed
per week were found to be significant (p value <0.05) risk factors for WRMSDs. Assortment of coping strategies was
employed, with changes in table/plinth height reported by 91.2% of the participants.

Conclusion The current study revealed that surgeons have a high prevalence of developing WRMSDs. Personal
factors as well as work-related risk factors were found to be significant in the development of WRMSDs. General
and laparoscopic surgeons exhibited different incidences of pain among body regions. Varying degrees of coping
strategies were employed, with changing table/plinth height being the most common.
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Introduction

Musculoskeletal disorders (MSDs) can be defined as any
impairment, inflammation or degenerative disease of the
musculoskeletal system comprising bones, joints, mus-
cles and connective tissues. These conditions can lead
to pain, loss of sensation and/or loss of function in some
parts of the body or throughout the body [1]. Globally,
MSDs are one of the most debilitating conditions and are
a major health and safety risk [2]. In the United States,
MSDs are considered one of the most disabling and
costly conditions [3]. Among professionals, WRMSDs are
a major issue in both developing and developed countries
[2]. It is estimated that WRMSDs may be more prevalent
in developing or lower socioeconomic level countries.
The prevalence of WRMSDs has been studied in many
developed countries, such as the United States, the UK
and members of the European Union. Studies conducted
in developing countries such as India, Iran and Bangla-
desh have reported high levels of prevalence among
health care professionals. This may be attributed to lower
levels of knowledge about ergonomics, as well as a lack of
good posture training and proper equipment [4].

Work-related musculoskeletal disorders (WRMSDs)
are currently the leading cause of concern in the work-
place. Work-related musculoskeletal disorders are con-
ditions characterized by the following: [1] occupational
or work routines that directly influence the appearance
of conditions and [2] continuing work posing a signifi-
cant risk to the condition and its severity [5]. WRMSDs
contribute to absenteeism and early retirement and
are costly for the organization and its efficiency [5, 6].
Thus, WRMSDs are considered to be the leading cause
of Absentees in all member states of the European Union
[7]. Work-related musculoskeletal symptoms (WRMSDs)
are a major health issue in many occupations worldwide
[6]. High rates of WRMSDs have been reported among
health care professionals, with almost 68% of the workers
having musculoskeletal disorders [8].

Surgeons are at higher risk for developing work-related
musculoskeletal disorders, even among health care
workers. The prevalence of neck pain among surgeons
is as high as 80% [9]. According to a systematic review,
a prevalence as high as 69% was reported by surgeons
and interventionists [10]. However, one study reported
that, in the case of surgery, work-related musculoskele-
tal symptoms may occur in any region of the body, with
common complaints reported in the lower back (75%),
neck (56%), upper back and shoulders (46%) [3].

The performance of surgery and its effects are heavily
influenced by the approach used by surgeons. The sur-
gical approach heavily influences everything from the
surgeon’s posture and length of the procedure to the
development of associated musculoskeletal signs and
symptoms. A ‘general or open’ approach is more common
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in the surgical setting. Open procedures typically involve
prolonged static postures involving the whole body with
sustained pressure on the neck to be flexed and round-
ing of the shoulders and upper back relative to the height
of the operating table. In open procedures, surgeons may
adopt more sustained lumbar flexion because the proce-
dure involves working on deeper internal organs [11].

A paradigm shift has been observed in which prefer-
ence has moved away from general procedures for both
surgeons and patients. Advancements in medicine and
equipment have facilitated the shift towards ‘Minimally
invasive or Laparoscopic’ procedures. Patients have been
shown to experience lower degrees of postoperative pain,
shorter hospital stays, and better cosmetic results [12].
However, these procedures have a negative effect on the
health of surgeons. Surgeons involved in such proce-
dures experience heavier surgical burdens due to longer
surgery times and the use of demanding postures and
complicated equipment. Previous studies conducted by
Berguer et al. [11] have shown that laparoscopic surgery
is significantly more stressful than open surgery in terms
of physical demands. The risk of developing MSDs in sur-
geons is further increased due to longer hours of work
maintaining static postures and the requirement of per-
forming highly coordinated fine hand movements. Lapa-
roscopic surgery and its use of laparoscopic instruments
have also been associated with a high frequency of inju-
ries involving the wrist and hands [13].

Sustained static postures appear to be common among
surgeons practicing in different fields where stress devel-
ops among regions held in a sustained/static or awkward
position. Studies also suggest that posture during surgery
is a determining factor for the prevalence of pain among
surgeons [14]. It is widely agreed that when a neutral
position and posture are held while performing their
duties, the muscles are relaxed, which reduces the level
of stress placed on the body [15]. This may only be pos-
sible if the basic principles of ergonomics are followed. A
lack of ergonomic awareness and education contributes
to a higher risk of developing WRMSDs among surgeons
[16].

As most surgeons are already aware of the problems
being faced, they may employ certain coping strategies
inside and outside of the operating theatre to counter-
act the stressful situations that lead to the development
of work-related musculoskeletal discomfort. These cop-
ing strategies may range from warm up exercises, short
breaks and postural adjustment during surgery to low-
ering the frequency of surgeries per week and/or tak-
ing days of absence to recover from symptoms [17].
Positive coping strategies have been linked to lower lev-
els of stress, as well as better end product assessment
(EPA) [18]. An observable lack of research performed
under similar conditions, especially in the city of Sialkot,
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highlights the need for more research to bridge the gaps
in the literature and raise awareness among those at high
risk within the target population. The aim of this study
was to assess the prevalence of work-related musculo-
skeletal disorders in Pakistani general and laparoscopic
surgeons, which has rarely been documented in previous
studies.

Methods

Participant recruitment

This cross-sectional study took place from 2nd Octo-
ber 2022 to 10th April 2023 and data were collected
from selected tertiary care hospitals located in the city
of Sialkot, Pakistan. All available and practicing general
and laparoscopic surgeons within the city of Sialkot were
included based on the inclusion criteria. Purposive sam-
pling was employed to approach and enlist the surgeons
from the target setting. The sample size was estimated,
with a 95% confidence interval and 5% absolute error (d),
using Open Epi software with a design effect of 1; the
derived sample size was 171.

Participants of both genders with at least one year of
experience in the field of surgery, surgeons specializing as
general and/or laparoscopic surgeons, surgeons currently
available and practicing within the city of Sialkot and
surgeons who volunteered to participate in the study for
their own free will were included in this study. Surgeons
who had a history of trauma or musculoskeletal injuries.
Patients with radiculopathy, myelopathy, or other disabil-
ities were excluded.

Ethical considerations and informed consent

The study was approved by Ethical Research Committee
of Riphah International University. Prior permission was
obtained from the concerned authorities when data were
collected from medical institutions, and written informed
consent was obtained from all the participants who were
informed about the purpose of the research and their
right to privacy and confidentiality. The anonymity of
the participants and the confidentiality of the data were
maintained. All surgeons were approached individually
and enrolled in the study by providing signed consent.

Data collection tool

The data were collected using a self-structured question-
naire based on a previous study [19] and included the fol-
lowing four parts [1]. The first part included demographic
information that was further divided into two parts: per-
sonal factors and working factors [2] The Nordic Muscu-
loskeletal Questionnaire (NMQ), a reliable and valid tool
widely used to report the prevalence of MSK disorders,
was used [3]. Third, for an ergonomic assessment of the
subject, specifically during the performance of work (sur-
gery), the Rapid Entire Body Assessment (REBA) scale
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[20]. was employed. Finally [4], a form for noting the cop-
ing strategies employed by the subjects was also included.

Personal and working factors

For personal factors, questions were asked regarding age,
sex, and BMI. The participants’ marital status, lifestyle,
hand dominance status, contact information, and smok-
ing habits were also recorded. The subjects were also
asked about their work experience, experience in surgery,
number of working hours, and number of working days
per week. In addition, the surgeons were asked about
their preferred surgical approach, dominant posture and
average workload over the past 6 months.

Screening for musculoskeletal disorders

The researcher conducted a screening of the Nordic
Musculoskeletal Questionnaire (NMQ) among surgeons
to determine the prevalence of work-related musculo-
skeletal pain [21], which may be linked to their profes-
sional practice. There are nine major body regions that
the NMQ is commonly used to assess, including the
neck, shoulders, upper back, elbows, wrists/hands, lower
back, hips/thighs, knees, and ankles/feet [22].

The Rapid Entire Body Assessment (REBA) scale

This method was developed by Sue Highnett and Lynn
McAtammeny at Nottingham Hospital (the United
Kingdom) and was published in 2000. This is the result
of cooperative work carried out by teams of ergonomic
physiotherapists and nurses after identifying/analysing
approximately 600 working postures. The REBA is able
to quantify the level of risk, ranging from very high risk
to negligible risk, by allowing an individual to observe
and analyse the posture of 9 different body regions [20].
The standardized version of the REBA was used, and
the scores were calculated using the online resource
Ergo-Plus.

Recording of coping strategies

A coping strategies form was used to assess the variety
and number of coping strategies employed by the par-
ticipants. The overarching goal is to quantify and identify
the coping strategies most commonly employed by sur-
geons all over Sialkot city.

Data collection procedure

General and laparoscopic surgeons working in selected
tertiary care hospitals were enrolled using simple ran-
dom technique from all over Sialkot city. The respective
medical superintendents were approached by the princi-
pal investigator(s) to be allowed to collect data from sur-
geons currently available and working at their hospitals.
The investigators interviewed the surgeons at different
tertiary care hospitals, following the convenience of the
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Table 1 Demographic information of the participants. (N=171)

Variables N % Mean+SD
Age 3347+9.75
<40 121 71

>40 50 29

Gender

Male 76 44

Female 95 56

Body Mass Index 23.84+3.74
Underweight 22 13

Normal 95 56

Overweight 44 26

Obese 10 58

Lifestyle

Sedentary 115 67

Active 56 33

Smoking Habits

Current Smoker 4 23

Ex-Smoker 10 58

Non-Smoker 157 92

Hand Dominance

Right-Handed 152 89

Left-Handed 19 11

Work-Related Information of the Participants

Type of Surgeon

General Surgeon 121 70.8

Laparoscopic Surgeon 50 29.2

Dominant posture during Surgery

Standing 158 924

Sitting 13 76

Experience in medical field (Years) 8.94+934
1-10 129 754

11-20 28 164

>21 14 8.2

Experience in Surgery (Years) 6.46+8.68
1-10 143 83.6

11-20 17 9.9

>21 11 6.5

Average No. of surgeries (Weekly) 14.89+£1045
1-10 41 24

11-20 46 269

21-30 46 269

>31 38 222

Average Hours of Sleep (daily) 6.67+1.24
<7h 94 55

>7h 77 45

Working Hours (weekly) 58.37+19.53
<40 41 24

41-60 60 35.1

>60 70 409

No. of Off Days due to MSK problems per month 1.083+0.32
None 122 713

1-2 37 20.7

>2 12 7.1

Total 171 100
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participants being interviewed. The data were collected
from 171 surgeons, and face-to-face interviews were con-
ducted with all of them.

The investigator underwent standardised interviewer
training to ensure consistency and reliability of the data.
A panel of experts reviewed the questionnaire to ensure it
met the study objectives. A questionnaire was developed
incorporating the changes proposed by the expert panel.
To determine the validity and content of each question, a
pilot study was conducted before the survey began.

Written consent was obtained from each participant
before their data collection. This study was ethically
approved by the Institutional Review Board of Riphah
International University.

Statistical analysis

For the analysis of the data, the Statistical Package for
Social Sciences (SPSS) Version 25 was used (IBM Corp,
Armonk, NY, USA). The means and standard deviations
of the quantitative data, such as the participants’ height,
weight, BMI, and level of experience, were calculated for
each individual participant. Logistic regression was used
to determine associations between musculoskeletal dis-
orders and personal and working factors, including pos-
tural demands during general and laparoscopic surgery.
The odds ratio and the 95% confidence interval were
used to determine the risk. To identify the determinants
of WRMSDs, a univariate analysis was performed on the
data. To determine the statistical significance of the dif-
ferences, p-values that were equal to or less than 0.05
were calculated.

Results

The findings of our study demonstrated that out of the
171 participants, 55.6% were female and 44.4% were
male. The mean age of the participants was 33.47+9.75
years, and the average BMI was 23.84+3.74. Overall,
70.8% of the 171 surgeons were general surgeons, while
29.2% were laparoscopic surgeons. Among the partici-
pants, the average experience in the field was 8.94 +9.34,
and the average number was 19.89+16.65. The table is
also categorized by hours of sleep, working hours per
day, years of experience in surgery, and number of off
days due to MSK complaints. (Table 1). The findings of
our study demonstrated that the overall prevalence of
WRMSDs among surgeons over the past 12 months was
79.5%. General surgeons reported 76.0%, and laparo-
scopic surgeons reported 86.0%. (Table 2)

The findings of the current study revealed that the
point prevalence (over the past 7 days) of WRMSDs
among the participants was 24.5%. In contrast, the
reported period prevalence was as high as 79.5%. A com-
parison of the region-based prevalence of WRMSDs
among general and laparoscopic surgeons revealed that
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Table 2 Period (12 months) and point (7 days) prevalence in body parts among participants (n=171)

Body Parts Last 12 months 7 days Activity restriction Physician visits
prevalence

N % N % N % N %
Overall 136 80 42 25 53 31 28 16
Neck 106 62 37 22 32 19 20 12
Shoulders 77 45 29 17 31 18 12 7
Upper Back 51 18 20 12 30 18 10 58
Elbows 14 82 10 5.8 15 8.8 6 35
Wrists Hands 32 19 12 7 20 12 4 23
Lower Back 75 44 35 21 42 25 21 23
One or Both Hips Thighs 35 21 19 " 23 14 8 4.7
One or Both Knees 44 26 14 82 23 14 7 4.1
One or Both Ankles, Feet 51 30 16 94 17 9.9 17 9.9

for period prevalence, general surgeons reported a higher
prevalence of WRMSDs in the neck region (83.7%) than
did laparoscopic surgeons, while the laparoscopic group
had a higher prevalence of WRMSDs in the elbows and
wrists/hands (20.9% and 32.6%, respectively). (Table 3)

The association of point prevalence (7 days) with per-
sonal and work-related factors of WRMSDs revealed a
significant association between lifestyle and WRMSDs,
with a p-value=0.045, and with the number of surgeries
per week, with a p-value = 0.004. Moreover, the incidence
of WRMSDs was significantly higher among participants
who had a sedentary lifestyle, and age, number of work-
ing hours per week and number of surgeries performed
were significant risk factors for developing WRMSDs
over a 12-month period (p =0.000). (Table 4)

Table 5 illustrates the Rapid Entire Body Assessment
(REBA) score, which reflects the working posture of gen-
eral and laparoscopic surgeons. Importantly, none of the
participants fell into the negligible risk category, high-
lighting the high risk faced by surgeons as professionals.
Compared with general surgeons, laparoscopic surgeons
seem to have relatively higher REBA scores. This may be
because laparoscopic surgeons are at a much higher risk
than general surgeons when the REBA is used.

The findings revealed that for coping strategies to
reduce the risk of WRMSDs, 91% of the surgeons chose
to adjust the bed/plinth height, which was by far the most
common coping strategy. However, only 26.9% of the
surgeons admitted to stretching before performing sur-
gery. (Fig. 1). Only 3.9% of the laparoscopic surgeons did
not modify their position to lower the risk of WRMSDs,
which is in contrast to the 10.7% for general surgeons.
(Fig. 2)

Discussion

Surgery as a profession has been definitively linked to
being at high risk for developing WRMSDs. This study
examined the prevalence of WRMSDs among surgeons,

specifically highlighting the distinctions between general
surgeons and laparoscopic surgeons.

Our study revealed that 24.5% of surgeons experi-
enced musculoskeletal symptoms within the past 7 days,
suggesting that although the long-term prevalence of
WRMSDs is significant, acute symptoms occur less fre-
quently. This indicates that although numerous surgeons
face chronic issues, the intensity or occurrence of symp-
toms may fluctuate over shorter durations. The observa-
tion that general surgeons indicated a higher prevalence
of WRMSDs in the neck region (83.7%) relative to laparo-
scopic surgeons is noteworthy. This aligns with research
by Ohlsson et al. (2020), which indicates that surgeons
engaged in open surgery, frequently necessitating pro-
longed bending over patients, have a higher likelihood
of experiencing neck and upper back pain. Laparo-
scopic surgeons in our study exhibited a notably higher
prevalence of WRMSDs in the wrists/hands (32.6%) and
elbows (20.9%), indicative of the repetitive motion and
forceful grip frequently necessitated by minimally inva-
sive surgery. The relationship between these particular
symptoms and the surgical procedures conducted under-
scores the necessity for tailored ergonomic interventions
across various surgical specialties. The current study
identified a 12-month prevalence of WRMSDs among
surgeons at 79.5%, aligning with findings from existing
literature. A systematic review by Epstein et al. indicated
that the prevalence rates of WRMSD among surgeons
ranged from 66 to 94% [23]. Auerbach et al. reported a
12-month prevalence of 81% among surgeons [24].

Our findings indicated a higher occurrence of
WRMSDs in laparoscopic surgeons (86.0%) in contrast
to general surgeons (76.0%). This is consistent with the
findings from Zahiri et al., who indicated that minimally
invasive surgeons experienced a notably higher preva-
lence of musculoskeletal symptoms compared to open
surgeons (97% vs. 82%, p <0.05) [25].

The higher incidence of neck-related WRMSDs among
general surgeons (83.7%) and the increased prevalence of
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Table 5 REBA scores of general surgeons and laparoscopic surgeons
Type of Surgeon
General Surgeon Laparoscopic Surgeon
Count Row N % Column N % Count Row N % Column N %
Scoring for REBA Negligible risk 0 0.0% 0.0% 0 0.0% 0.0%
Low risk 6 60.0% 5.0% 4 40.0% 8.0%
Medium risk 61 76.2% 50.4% 19 23.8% 38.0%
High risk 36 73.5% 29.8% 13 26.5% 26.0%
Very High Risk 18 56.2% 14.9% 14 43.8% 28.0%
Coping Strategies to reduce the risk of WRMSDs
| warm up and stretch before performing surgery _ 26.9
| get someone’s help during performing surgery. — 68.4
I modify my position while performing surgery. _ 81.9

| Adjust table/plinth height during performing surgery.

I manage my work-load whilst facing MSK pain or
discomfort.

| take a 5-10-minute break during prolonged surgeries.

o

Fig. 1 Coping strategies adopted by surgeons to reduce the risk of WRMSDs

increased levels of discomfort. Subsequent analyses
must investigate the role of these variables more thor-
oughly, including the impact of individual factors such as
body mass index (BMI) and age on the development of
WRMSDs.

This study examined the association between per-
sonal and work-related factors and the occurrence of
WRMSDs. This study identified sedentary lifestyle, surgi-
cal workload, age, and working hours as significant risk
factors, a finding supported by multiple studies. Yizen-
gaw et al. conducted a study indicating that older age and
higher years of practice correlate with elevated rates of
WRMSDs [29]. The correlation between surgical work-
load and WRMSDs in our study (p=0.004) aligns with
the findings of Szeto et al., who indicated that elevated
caseloads are associated with heightened musculoskeletal
symptoms [10]. Furthermore, Surgeons who work longer

10 20 30 40 50 60 70 80 90 100

hours and have extensive experience are likely to encoun-
ter increased physical strain. This aligns with the findings
of Rata et al. (2021), which indicate a strong association
between overall work hours, prolonged surgery dura-
tions, and musculoskeletal complaints [30].

The REBA scores obtained in the current study indicate
that all participants encountered varying degrees of risk,
raising more concerns compared to findings from some
prior studies. Dabholkar et al. reported that 68% of sur-
geons were classified as medium risk and 32% as high
risk [31]. The observed difference may result from the
utilization of distinct assessment tools or variations in
the surgical specialties examined. Work posture assess-
ment by using the REBA score can also be considered an
accurate indicator of risk level for developing WRMSDs
among surgeons, with our findings showing that 47.3% of
the participants fell into the high-risk category or above.
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|

Break for 10-15 min. during surgery

.!

Manage work load while having MSK pain

Adjust plinth/bed height

3.90%
10.70%

Modify my position

Get someone’s help during surgery

Warm up + stretch pre-surgery

5.90%
11.60%

E

2.00%

|
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62.70%
77.70%

31.40%

10.70%

57 305 41.20%
. o

(]

50.40%

9.60%
22.30%

23.50%
16.50%

43.10%
37.20%

33.30%
46.30%

52.90%
42.10%

43.10%
47.10%

SC 207 49.00%
. (]

47.10%
43.00%

20.70%

54.90%
44.60%

43.10%
39.70%

15.70%

Fig. 2 Comparison of coping strategies employed between general and laparoscopic surgeons

Wibowo et al. also reported a significant correlation
between the REBA score and the development of MSDs
[32].

The observed rate of bed/plinth height adjustment
(91%) as a coping strategy in our study is notable and
exceeds rates documented in several other studies. Alqa-
htani et al. reported that only 45.7% of surgeons indicated
they adjusted the height of the operating Table [33]. The

reported low rate of pre-surgery stretching (26.9%) aligns
with findings from other studies, indicating a prevalent
opportunity for enhancement within the surgical domain.
Moreover, in 2018, Salama et al. reported coping strate-
gies employed by health care professionals, in their case,
by nurses. Nurses’ use of different parts of the body as a
coping mechanism during nursing procedures (34.0%)
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and changes in posture (30.0%) were the two most statis-
tically significant coping strategies [34].

This study offers significant insights into the preva-
lence of WRMSDs among surgeons in Pakistan; how-
ever, it presents several limitations. The study is based
on self-reported data, potentially leading to bias or inac-
curacies in symptom reporting. Furthermore, recall bias
may be possible, as the study involved asking the partici-
pants about their previous details. The sample size, while
sufficient, is confined to a single institution or region,
potentially impacting the generalizability of the results.
Subsequent research involving larger and more diverse
samples from various institutions may yield a more com-
prehensive understanding of the issue. Longitudinal stud-
ies would be essential for evaluating the long-term effects
of WRMSDs on surgeons’ careers and quality of life. In
this study, convenience sampling was used, which may
impact the representativeness of the samples. Further-
more, robust statistical analysis can be achieved by con-
sidering additional confounding factors, such as specific
working conditions across hospitals.

This baseline study offers data for subsequent research-
ers to investigate WRMSDs in surgeons. Moreover, it is
essential to develop appropriate training and awareness
programs addressing risks to the musculoskeletal sys-
tem within the surgical profession and propose effective
coping strategies and modifications in workspace ergo-
nomics and equipment to mitigate the risks encountered
by surgeons. It is advisable for researchers to conduct
additional studies on this topic across various cities to
enhance awareness of risk factors among at-risk sur-
geons. Additionally, it is recommended to conduct lon-
gitudinal studies to monitor the evolution of WRMSDs
over time and to analyses specific ergonomic interven-
tions to reduce musculoskeletal disorders in surgeons.

Conclusion

This study revealed that both laparoscopic and general
surgeons are at high risk for developing work-related
musculoskeletal disorders. Laparoscopic surgeons exhibit
overall a higher prevalence of work-related musculoskel-
etal disorder, whereas general surgeons are more prone
to report neck region issues. Factors related to work,
including hours worked, years of experience, and the
type of surgery performed, significantly contribute to the
development of these disorders. Targeted interventions
are essential to mitigate the physical strain on surgeons,
thereby safeguarding their health and maintaining the
quality of care delivered. Future research must further
investigate the diverse causes of WRMSDs and assess the
efficacy of preventive strategies within surgical practice.
Moreover, the most commonly employed coping strat-
egies by general and laparoscopic surgeons were also
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recorded, where changing the bed/plinth height was the
most commonly used strategy.
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WRMSDs  Work-related Musculoskeletal Disorders
ROM Range of motion

MSK Musculoskeletal

EPA End product assessment

Author contributions

AA&MK. participated in the design, drafting, writing, and collection and
assembly of the data. AJ. and HK. contributed to the study design. A. A & QA.
participated in the calculation of the sample size and the statistical analysis.
RK.and KF. participated in the study design and helped draft the manuscript
and format the manuscript. QA, M.K and M.T.A. contributed to critical revision
of the article for important intellectual content. All authors participated in

the interpretation of the data and in the editing, figure preparation, critical
revision and approval of the final manuscript and were accountable for the
accuracy of the work.

Funding
No funding sources.

Data availability
The datasets used and/or analysed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the research and ethical committee of Riphah
International University (REC-FSD-00547) and study adhered to the
Declaration of Helsinki. Informed consent was obtained from all participants.
Compliance with relevant guidelines and regulations was ensured throughout
all processes.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 22 December 2024 / Accepted: 14 April 2025
Published online: 22 April 2025

References

1. Sirajudeen MS, Alaidarous M, Waly M, Algahtani M. Work-related musculo-
skeletal disorders among faculty members of college of applied medical sci-
ences, Majmaah university, Saudi Arabia: A cross-sectional study. Int J Health
Sci. 2018;12(4):18.

2. Neupane S, Nygdrd C-H, Oakman J. Work-related determinants of multi-site
musculoskeletal pain among employees in the health care sector. Work.
2016;54(3):689-97.

3. National Academies of Sciences E. Medicine. Selected health conditions and
likelihood of improvement with treatment. 2020.

4. Wanyonyi N, Frantz J. Prevalence of work-related musculoskeletal disorders in
Africa: a systematic review. Physiotherapy. 2015;101:21604-5.

5. Erick PN, Smith DR. A systematic review of musculoskeletal disorders among
school teachers. BMC Musculoskelet Disord. 2011;12:1-11.

6. Punnett L, Wegman DH. Work-related musculoskeletal disorders: the epide-
miologic evidence and the debate. J Electromyogr Kinesiol. 2004;14(1):13-23.

7. Umar A, Kashif M, Zahid N, Sohail R, Arsh A, Raqib A et al. The preva-
lence of musculoskeletal disorders and work-station evaluation in bank
employees. Physikalische Medizin, Rehabilitationsmedizin, Kurortmedizin.
2019;29(02):99-103.



Arshad et al. BMC Musculoskeletal Disorders

20.

22.

(2025) 26:400

Yasobant S, Rajkumar P. Work-related musculoskeletal disorders among
health care professionals: A cross-sectional assessment of risk factors in a
tertiary hospital, India. Indian J Occup Environ Med. 2014;18(2):75.

Wauben L, Van Veelen M, Gossot D, Goossens R. Application of ergo-

nomic guidelines during minimally invasive surgery: a questionnaire

survey of 284 surgeons. Surg Endoscopy Other Interventional Techniques.
2006;20:1268-74.

Szeto GP, Ho P, Ting AC, Poon JT, Cheng SW, Tsang RC. Work-related musculo-
skeletal symptoms in surgeons. J Occup Rehabil. 2009;19:175-84.

Berguer R, Smith W, Chung Y. Performing laparoscopic surgery is signifi-
cantly more stressful for the surgeon than open surgery. Surg Endosc.
2001;15:1204-7.

McCloy R, Randall D, Schug SA, Kehlet H, Simanski C, Bonnet F, et al. Is
smaller necessarily better? A systematic review comparing the effects of
minilaparoscopic and conventional laparoscopic cholecystectomy on patient
outcomes. Surg Endosc. 2008;22:2541-53.

Liberman A, Shrier |, Gordon P. Injuries sustained by colorectal surgeons
performing colonoscopy. Surg Endoscopy Other Interventional Techniques.
2005;19:1606-9.

Szeto GP, Cheng SW, Poon JT, Ting AC, Tsang RC, Ho P. Surgeons'static pos-
ture and movement repetitions in open and laparoscopic surgery. J Surg Res.
2012,172(1):219-31.

Rambabu T, Suneetha K. Prevalence of work related musculoskeletal disor-
ders among physicians, surgeons and dentists: a comparative study. Annals
Med Health Sci Res. 2014;4(4):578-82.

SariV, Nieboer TE, Vierhout ME, Stegeman DF, Kluivers KB. The operation room
as a hostile environment for surgeons: physical complaints during and after
laparoscopy. Minim Invasive Therapy Allied Technol. 2010;19(2):105-9.

Anton NE, Montero PN, Howley LD, Brown C, Stefanidis D. What stress
coping strategies are surgeons relying upon during surgery? Am J Surg.
2015;210(5):846-51.

Wetzel CM, Black SA, Hanna GB, Athanasiou T, Kneebone RL, Nestel D, et al.
The effects of stress and coping on surgical performance during simulations.
Ann Surg. 2010;251(1):171-6.

Kashif M, Hassan S, Anig Younas M, Shafique A, Bhatti ZM, Dustgir A. Preva-
lence, workplace risk factors and coping strategies of work-related musculo-
skeletal disorders among healthcare workers in tertiary care hospitals. Work.
2023,74(1):237-45.

Al Madani D, Dababneh A. Rapid entire body assessment: A literature review.
Am J Eng Appl Sci. 2016;9(1):107-18.

Crawford JO. The nordic musculoskeletal questionnaire. Occup Med.
2007,57(4):300-1.

Dickinson C, Campion K, Foster A, Newman S, O'rourke A, Thomas P.
Questionnaire development: an examination of the nordic musculoskeletal
questionnaire. Appl Ergon. 1992,23(3):197-201.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

Page 12 of 12

Epstein S, Sparer EH, Tran BN, Ruan QZ, Dennerlein JT, Singhal D, et al.
Prevalence of work-related musculoskeletal disorders among surgeons

and interventionalists: a systematic review and meta-analysis. JAMA Surg.
2018;153(2):e174947-e.

Auerbach JD, Weidner ZD, Milby AH, Diab M, Lonner BS. Musculoskeletal
disorders among spine surgeons: results of a survey of the scoliosis research
society membership. Spine. 2011;36(26):E1715-21.

Zahiri HR, Addo A, Park AE. Musculoskeletal disorders in minimally invasive
surgery. Adv Surg. 2019;53:209-20.

AlQahtani SM, Alzahrani MM, Harvey EJ. Prevalence of musculoskeletal
disorders among orthopedic trauma surgeons: an OTA survey. Can J Surg.
2016;59(1):42.

Gutierrez-Diez MC, Benito-Gonzalez MA, Sancibrian R, Gandarillas-Gonzalez
MA, Redondo-Figuero C, Manuel-Palazuelos JC. A study of the prevalence of
musculoskeletal disorders in surgeons performing minimally invasive surgery.
Int J Occup Saf Ergon. 2018;24(1):111-7.

Park A, Lee G, Seagull FJ, Meenaghan N, Dexter D. Patients benefit while
surgeons suffer: an impending epidemic. J Am Coll Surg. 2010;210(3):306-13.
Yizengaw MA, Mustofa SY, Ashagrie HE, Zeleke TG. Prevalence and factors
associated with work-related musculoskeletal disorder among health care
providers working in the operation room. Annals Med Surg. 2021;72:102989.
Ratd AL, Barac S, Garleanu LL, Onofrei RR, editors. Work-related musculoskel-
etal complaints in surgeons. Healthcare: MDPI; 2021.

DabholkarT, Yardi S, Dabholkar YG, Velankar HK, Ghuge G. A survey of
work-related musculoskeletal disorders among otolaryngologists. Indian J
Otolaryngol Head Neck Surg. 2017,69:230-8.

Wibowo A, Mawadati A, editors. The Analysis of Employees " Work Posture by
using Rapid Entire Body Assessment (REBA) and Rapid Upper Limb Assess-
ment (RULA). IOP Conference Series: Earth and Environmental Science; 2021:
|OP Publishing.

Algahtani SM, Alzahrani MM, Tanzer M. Adult reconstructive surgery: a high-
risk profession for work-related injuries. J Arthroplast. 2016;31(6):1194-8.
Salama LAA, Eleshenamie HM. Musculoskeletal disorder: risk factors and cop-
ing strategies among nurses. J Nurs Educ Pract. 2018;8(11):51-60.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Work-related musculoskeletal disorders among Pakistani laparoscopic and general surgeons
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participant recruitment
	﻿Ethical considerations and informed consent
	﻿Data collection tool
	﻿Personal and working factors
	﻿Screening for musculoskeletal disorders
	﻿The Rapid Entire Body Assessment (REBA) scale
	﻿Recording of coping strategies


	﻿Data collection procedure
	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


