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Abstract
BACKGROUND 
Orthopedic oncology surgeons commonly engage in prolonged and complex 
surgical procedures. These types of surgeries increase the risk of physical and 
psychological stressors, which may in turn make these physicians prone to work-
related occupational injuries.

AIM 
The aim of this study was to explore in orthopedic oncologists, the prevalence of 
work-related physical injuries and psychological disturbances.

METHODS 
A modified version of the physical discomfort survey was developed to assess 
occupational injuries among orthopedic oncology surgeon members of the 
Musculoskeletal Tumor Society, the Canadian Orthopedic Oncology Society and 
European Musculoskeletal Oncology Societies. The survey was sent by email, and 
it explored musculoskeletal complaints, psychological disturbances, treatment 
required for these complaints and the requirement of time off work.

RESULTS 
A total of 67 surgeon responses were collected. A high number of orthopedic 
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oncologists (84%) reported an occupational injury. Low back pain (39%) was the most prevalent 
musculoskeletal condition, followed by lumbar disk herniation (16%), shoulder tendinitis (15%) 
and lateral epicondylitis (13%). Of the cohort, 46% required surgery and 31% required time off 
work due to their injury. Thirty-three respondents reported a psychological disorder. Burnout 
(27%), anxiety (20%) and insomnia (20%) were the most commonly reported. Time required off 
work due to injury was associated with old age and years in practice.

CONCLUSION 
Orthopedic oncology surgeons report a high prevalence of work-related disorders. Lower back 
related injury and burnout were the most reported disorders. Improving operative room 
ergonomics and prevention of stress related to the work environment should be areas to explore in 
upcoming research.

Key Words: Orthopedic oncology; Surgeons; Occupational; Musculoskeletal; Injuries.
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Core Tip: Orthopedic oncologists reported a high prevalence of occupational injury and work-related 
stress. Futures studies should be directed towards exploring areas to improve the operative environment 
and methods to decrease conditions associated with stress at work.
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INTRODUCTION
Alarming rates of occupational injuries have been previously reported in different surgical fields 
including orthopedic surgery[1-5]. It has been an area of interest and investigation due to the implic-
ations of these injuries on surgeons, health care system and the quality of provided care[6-9]. Occupa-
tional injuries are either work-related injuries or illnesses caused by incidents at a workplace or 
previous illnesses aggravated by work-related injuries, that could negatively impact the well-being of 
the affected workers or the quality of provided care[10-12]. Orthopedic surgeons are more vulnerable to 
a variety of work-related injuries and hazards associated with the nature of their profession such as 
blood born infections, sharp injuries, noise-induced hearing impairment, exposure to radiation and 
chemicals, heavy physical workload, emotional and psychological disturbances[13-16].

Several studies have suggested that orthopedic surgeons are at increased rates of occupational 
injuries[17-20]. When compared to general surgeons, orthopedic surgeons were found to have higher 
rates of subjective physical injuries. The most reported injuries were back pain, neck pain and upper 
extremity related complaints[15,21,22]. Furthermore, the psychological disturbances including burnout 
rates, were found to be higher among orthopedic surgeons as compared to other medical professions 
and the general population, which in turn may negatively impact the quality of patient care due to 
increased medical errors and depersonalization[10,23].

Orthopedic oncology is a subspecialty of orthopedics that is physically and psychologically 
challenging as it involves prolonged and complex surgical procedures, as well as higher rates of serious 
surgical complications and limited survivorship and functional outcome relating to the oncology patient 
population. Consequently, such physical and psychological stressors may subject orthopedic oncology 
surgeons to higher rates of work-related “occupational” injuries that can impact their quality of life, 
wellness and the quality of delivered patient care. These occupational stressors can lead to preventable 
musculoskeletal injuries, time off work, increased burnout rates, emotional and psychological 
disturbances. Investigating this aspect among orthopedic oncology surgeons can help institutions and 
occupational health agencies to develop preventive strategies to minimize the negative implications of 
these injuries on the quality of provided care and promote surgeons’ personal well-being.

To our knowledge, there are no studies to date investigating the occupational injuries among 
orthopedic oncology surgeons. The aim of this survey is to explore occupational injuries in orthopedic 
oncologists, including their prevalence and characteristics.
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MATERIALS AND METHODS
An anonymous online, web-based, modified version of the Physical Discomfort Survey (originally 
developed by the Workplace Safety and Health Division of Manitoba, Canada)[24] and modified 
version of Maslach Burnout Inventory-Human services survey for medical personnel[25] was emailed to 
all surgeon members of Musculoskeletal Tumor Society (MSTS), Canadian Orthopedic Oncology Society 
(CANOOS), and European Musculoskeletal Oncology Society (EMSOS). Only practicing orthopedic 
oncology surgeon members of the above-mentioned societies were eligible to participate in our study. 
The first invitation email was sent out in November 2016 and a reminder email was sent out in January 
2017. The survey was closed by mid-February 2017. To minimize the magnitude of potential selection 
and response biases, we sent our survey to all surgeon members of three large orthopedic oncology 
societies in North America and Europe. Furthermore, we attempted to reduce the potential response 
bias by sending a subsequent reminder email.

The survey was divided into 3 parts, the first part included questions about participant’s 
demographic data (age, gender, hand dominance), practice setting (academic, community or private), 
practice duration in years and the average operative caseload per year. The second part of the survey 
was about the musculoskeletal complaints by region (neck, lower back, upper extremity and lower 
extremity). For each question, participants were asked about the diagnosis, medical or surgical 
treatments (if any) and if they ever required work stoppage consequently. The third part of the survey 
involved questions concerning psychological disturbances (anxiety, depression, insomnia, suicidal 
thoughts and burnout symptoms) and symptoms of “burnout” (emotional exhaustion, depersonal-
ization, low job satisfaction), treatments required (if any) and any time off work needed as a result.

Descriptive statistics were used to report participants’ demographics. The prevalence of occupational 
injury was estimated as the number of injuries per total number of respondents. To determine significant 
associations between patient demographics and occupational hazards, we performed classical tests of 
hypothesis as well as logistic regression analysis. Statistical significance was set at an alpha of 0.05 and 
analysis was carried out using Stata v12.1 (Statacrop).

RESULTS
Sixty-seven orthopedic oncology surgeons (58 male and 9 female surgeons) completed the survey (22% 
response rate). Of the respondent, 40.3%, 43.3% and 6% of respondents were from MSTS, EMSOS and 
CANOOS, respectively. Most of the participant surgeons are practicing in academic setting (83.3%). The 
oncologic yearly caseload was seventy-five cases or more in 38.8% of the surgeons.

Eighty four percent of surveyed orthopedic oncology surgeons reported an occupational injury. 
Musculoskeletal injuries were reported by 76% of participating surgeons, psychological injuries by 50% 
and both by 43%. The most common musculoskeletal injuries were low back pain (39%), shoulder 
symptoms (27%), neck pain (24%), lumbar disc herniation (16%), shoulder tendinitis (15%), lateral 
epicondylitis (13%), hip or knee osteoarthritis and varicose veins (10 % each) (Figure 1). Consequently, 
time off work was reported by 33.3% surgeons and 27% required treatment including either medical or 
surgical treatment. Exacerbation of musculoskeletal injuries was experienced by 18% of respondents 
(Table 1).

Thirty-three surgeons reported a psychological disturbance (50%). The most prevalent were burnout 
(27%), anxiety and insomnia (20% each) and depression (11%). More seriously, suicidal thought was 
reported by one participant (Figure 2). Medical and/or psychiatric treatment was required by 18% of 
respondents and the time off work was required by 3% (Table 2). Young age (35-45 years) was the only 
significant factor associated with developing symptoms of burnout (P < 0.015).

Eighteen surgeons (26.9%) required time off work due to occupational injuries (17 musculoskeletal 
injuries and 1 psychological disturbance). Factors significantly associated with time off work were age 
and years of practice of the surgeon (P < 0.011) in the logistic regression analysis models performed.

DISCUSSION
Our study revealed a concerning prevalence of occupational injuries among orthopedic oncology 
surgeons (84%), which is much higher than the previously reported rates in other orthopedic subspe-
cialties[11,17-20]. This could lead to consequences not only on the surgeon’s career, but also on the 
quality and cost of provided health care. One third (33.3%) of participating surgeons reported periods of 
work stoppage due to work-related injuries and 27% required either medical or surgical treatments. 
Fifty percent of respondents reported symptoms of occupational psychological disturbances, with 
burnout being the most reported (27%) followed by insomnia and anxiety (20% each). Orthopedic 
surgeons in general have higher work-related subjective musculoskeletal symptoms when compared to 
general surgeons[15]. However, orthopedic oncology is a unique field in orthopedics which deals with 
complex osseous and soft tissue tumors and therefore, orthopedic oncologists are involved in prolonged 
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Table 1 Proportion of orthopaedic oncologists’ surgeons with diagnosed musculoskeletal disorders per region requiring treatment and 
time off work

Region Proportion of injured 
respondents (%)

Proportion of injured 
respondents requiring 
treatment (%)

Proportion of injured 
respondents requiring 
surgery (%)

Proportion of treated 
respondents requiring time off 
work (%)

Neck 24 56 6 13

Shoulder 27 72 22 22

Elbow 13 67 0 0

Forearm, wrist 
and hand

39 62 23 23

Hip and thigh 7 80 20 17

Knee and lower 
leg

13 56 56 40

Ankle/foot 7 100 20 40

Lower back 55 51 8 24

Table 2 Proportion of orthopaedic oncologists’ surgeons with diagnosed psychological disorders requiring treatment and time off work

Disorder Number of respondents 
with disorders

Number of treated 
respondents requiring 
treatment

Proportion of treated respondents 
requiring medical treatment

Proportion of treated 
respondents requiring time-
off

Anxiety 20 5 2 1

Depression 11 5 3 1

Insomnia 20 2 1 0

Suicidal 
thoughts

2 1 1 0

Burnout 27 5 2 1

Other 6 1 1 0

Total 33 19 10 3

meticulous surgical procedures with relatively higher complication rates than any other orthopedic 
specialties. Furthermore, Orthopedic oncologists face psychological stressors as they are involved in 
psychological and emotional aspects associated with the management of oncology patients. Hence, it is 
not surprising that this surgeon population have higher rates of occupational injuries including 
musculoskeletal and psychological disturbances as shown in the results of this study.

Several factors have been shown in the literature as contributing factors to the high rates of occupa-
tional injuries among surgeons[4-8]. The nature of their work involves poor ergonomics such as lengthy 
non-neutral postures while operating, repetitive intra-operative physically demanding tasks, the height 
of operating table and the non-ergonomically designed surgical instruments[5-8]. New ergonomic 
innovations have been suggested to improve the operating room environment and minimize the risks of 
occupational injuries; however, the utilization of these devices is not yet popularized. These factors are 
applicable even more to orthopedic oncologists due to the complexity and nature of their profession. 
However, if such work-related injuries are not addressed early, it may progress to more sever morbidity 
and adversely influence the surgeon’s wellbeing and career lifespan.

In addition, psychological disturbances were also found to be high in surgeons, especially in surgical 
oncologists in the current literature[26]. This is consistent with our results showing high psychological 
morbidity rates among orthopedic oncologists. Nevertheless, many surgeons may neglect their occupa-
tional health issues and thus not pursue the appropriate help when needed, likely due to lack of 
mindfulness about the potential occupational health injuries and the heavy workload nature of their 
professions[8].

The limitations of our survey study are similar to most survey studies in the literature. One of the 
limitations is the subjective nature of self-reported occupational musculoskeletal and psychological 
complaints. However, our participants are practicing surgeons and most likely they are accurately 
reporting their health issues. Additionally, the primary focus of our study is to assess the magnitude of 
occupational injuries among orthopedic oncologist and the characteristics of these injuries. Most work-
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Figure 1 Percentages of reported musculoskeletal disorders and complaints among survey participants.

Figure 2 Percentages of reported psychological disorders among survey participants.

related symptoms are subjective complaints and may not be associated with objective clinical findings. 
Therefore, it is widely accepted to evaluate the prevalence of occupational injuries by self-administered 
surveys. Another possible argument is the significantly higher prevalence rate of occupational injuries 
reported in our study. This possibly inflated prevalence could be related to that some participants in 
such surveys are currently or have previously been affected by occupational injuries, thus probably 
leading to possible response or selection bias. Although we believe this is certainly a valid concern, we 
still anticipate a high rate of occupational injuries among orthopedic oncologists if we assume the non-
respondents are not affected with occupational injuries. The surveys used in our current study included 
modified self-reported outcomes, which could be an area of limitation. Future research should be 
directed at studying the reliability, validity, and area of weaknesses of these surveys. One of the 
strengths of our study is that the study sample, although relatively small, is representative of the 
orthopedic oncology surgeons’ population in North America and Europe, which is considered not a 
large population.
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CONCLUSION
The purpose of this survey was to increases the mindfulness of work-related health issues and its 
possible consequences on surgeons’ wellness, patient care delivery and institutional health quality 
measures. Our data should help health institutions and occupational health services develop early 
educational programs directed to surgeons and provide preventive and supportive ergonomic measures 
in order to improve the surgeons’ wellness and minimize the undesirable consequences of occupational 
injuries on the health care system.

ARTICLE HIGHLIGHTS
Research background
Orthopedic oncology surgeons commonly perform complex and prolonged surgical. This places the 
surgeon at increased risk of not only physical but also psychological stressors.

Research motivation
The effect of these physical and mental burdens on both the surgeon and healthcare system has not been 
adequately studied.

Research objectives
We aimed to explore occupational injuries among orthopedic oncology surgeons, especially prevalence, 
characteristics and their effect on practice.

Research methods
A modified version of the physical discomfort web-based survey was used to determine prevalence and 
patterns of occupational injuries among orthopedic oncology and this survey was sent to multiple 
orthopedic oncology societies.

Research results
The overall prevalence of occupational injury among our surgeon cohort was 84% (musculoskeletal 
76%; psychological 50%; and both 43%). Low back pain was the most prevalent musculoskeletal 
conditions and burnout was the most prevalent psychological disorder. Old age and years in practice 
were associated with requirement of time off work.

Research conclusions
We found a high prevalence of occupational injuries in orthopedic oncologists, with a large proportion 
of them requiring time off due to these injuries.

Research perspectives
Future research should be directed towards exploring strategies directed at decreasing the prevalence of 
these injuries through improved ergonomics and optimized working environments to minimize stress 
associated with the workplace.
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