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Introduction
Ergonomics is the study of people’s efficiency in their working environment. It is more 
relevant now than ever in trauma and orthopaedic surgery, as it impacts on a number of 
issues, including a high rate of occupational injuries, perceived barriers of entry for women 
and the incorporation of novel technologies.

Ergonomics focuses on how the working environment is designed to suit the worker. 
This includes the design of instruments, machines, systems and environments for safe, 
comfortable and effective use (Schlussel and Maykel, 2019).

Surgeons face hazardous working conditions as a result of ergonomic deficiencies in 
operating theatres (Schlussel and Maykel, 2019). Yet there is limited research on ergonomics, 
particularly in trauma and orthopaedics. The future of orthopaedics is inextricably linked 
to ergonomics. Without acknowledging this vital link, there is the risk of jeopardising 
the safety of surgeons, stifling innovation and failing to encourage new staff, particularly 
women, into the specialty – all resulting in worse patient outcomes.

Reducing musculoskeletal injury
Trauma and orthopaedic surgery involves a high demand on the musculoskeletal system 
of surgeons. Body positions adopted while operating can contribute to injury (AlQahtani 
et al, 2016). A study conducted with the Orthopaedic Trauma Association showed that 
two-thirds of orthopaedic surgeons reported at least one musculoskeletal injury during their 
career, with the most common injuries being lower back pain (27%) and forearm tendonitis 
(17%) (AlQahtani et al, 2016). Patient care can be affected, as 36% of injured surgeons 
reported that their performance in theatre was impacted (Davis et al, 2013), and 27% of 
orthopaedic trauma surgeons reported that they required time off work as a result of injury 
(AlQahtani et al, 2016). This can result in financial and psychological consequences, with 
permanent effects on their career (Davis et al, 2013).

Another issue is protection for orthopaedic surgeons using powered tools and loud 
instruments. Willett (1991) showed that noise-induced hearing loss can result from years of 
exposure to orthopaedic instruments. The suggestion of using routine hearing protection has 
been met with resistance because of the cumbersome nature of the equipment and the risks of 
impeding communication (Butt et al, 2014). Perhaps the solution could be found within the 
military? In 2015, the UK Ministry of Defence introduced a tactical hearing protection system 
featuring lightweight, in-ear protection headsets. These allow situational awareness, comfort 
and protection against impulse noises and hearing loss (Sumsion, 2017). The orthopaedic 
community should investigate whether this could be adapted to solve similar problems.

Furthermore, there is limited support for surgeons to help with their recovery from 
occupational injury. Davis et al (2013) found that only 38% of orthopaedic surgeons who 
sustained musculoskeletal injuries had institutional support following their injury. The 
exponentially growing demand for orthopaedic surgeons, retirement age and output will 
have a crucial impact on the delivery of orthopaedic care. Therefore, the work efficiency 
and physical health of orthopaedic surgeons needs to become a priority.

How to cite this article:  
Neal-Smith G, Butler K,  
Patel B, Huntley D, Wood A. 
‘Ergopaedics’: the future of 
ergonomics in orthopaedics. 
Br J Hosp Med. 2021. 
https://doi.org/10.12968/
hmed.2021.0581

‘Ergopaedics’: the future of ergonomics  
in orthopaedics 

Ergonomics is the scientific study of people and their working conditions, aiming to improve effectiveness. 
Improved ergonomics of orthopaedic theatres and equipment would reduce the risk of occupational injury and 
help to encourage more women into an underrepresented specialty. 

Gregory Neal-Smith1

Katherine Butler2

Bhavi Patel3

Daniel Huntley4

Alexander Wood2

Author details can be found 
at the end of this article

Correspondence to: 
Gregory Neal-Smith; 
gregnealsmith@doctors.
org.uk



2� British Journal of Hospital Medicine  | 2021  |  https://doi.org/10.12968/hmed.2021.0581

Editorial

©
 2

02
1 

M
A

 H
ea

lth
ca

re
 L

td

Many opportunities for development stem from these highlighted areas. More research 
is required into occupational injury in orthopaedic surgery; the risks can and should be 
reduced. Collaboration with other industries including the armed forces would allow 
adaptation of proven technology to tackle similar problems. Locally organised training 
sessions would aid development and ensure efficient ergonomic practice with power 
tools and instruments. If injuries still result, hospitals should develop resources to support 
surgeons in their recovery.

Increasing diversity with women in surgery
2021 is the 30th anniversary of the Women in Surgery network. Their mission statement is 
to encourage, enable and inspire women to achieve their surgical potential (Bhatti, 2020). 
Patients of female surgeons have fewer complications and lower mortality rates (Wallis 
et al, 2017). Despite this, orthopaedic surgery has the lowest proportion of women across 
all surgical specialties (Green et al, 2020). Therefore, it is more relevant than ever to focus 
on the potential barriers preventing women from entering orthopaedic surgery.

One such barrier is orthopaedic surgical instruments. Many orthopaedic devices are 
named after their male designers, such as the Trendelenburg table, Kirschner wires and 
Steinmann pins (Meals and Wang, 2010). Most surgical equipment has been designed ‘by 
men for men’ and has not accounted for the anthropometrics of women. Data indicate 
that surgeons who are men are taller and have larger hands than those who are women. 
This has implications for the development of tools. In other surgical specialties, smaller 
hand size is associated with an increased risk of injury as a result of poor equipment 
ergonomics (Stellon et al, 2017). In 2019, the Women in Arthroplasty committee held a 
seminar focused on understanding and overcoming the ergonomic challenges that female 
total joint arthroplasty surgeons may face. This included patient positioning and techniques 
for optimising prosthesis implantation. This highlighted issues with instrument size and 
chronic overuse injury (Rapp, 2019). Fram et al (2021) reported issues with the ergonomics 
of orthopaedic surgical instruments for surgeons who are women. They were more likely 
to report physical symptoms attributable to surgical instruments, have negative attitudes 
towards equipment design and identify more instruments as difficult or uncomfortable to use. 
Using inappropriately designed instruments can lead to stress-induced fatigue, decreased 
productivity and shortened careers. Manufacturers have been called on to factor in hand 
size when designing tools (Stellon et al, 2017). Stryker Corp now incorporates ergonomic 
principles into their design of orthopaedic tools to fit smaller hands. Furthermore, novel 
devices can assist force generation in high-load orthopaedic actions such as bone cutting 
for individuals with smaller hands (van Gorkum et al, 2012).

Another barrier to entry is the perceived physical nature of orthopaedics. One study 
found that 57% of UK medical students who were women cited the physical demands 
of orthopaedics as a major deterrent for considering the specialty (Farooq et al, 2009). 
Advances in modern power tools have made strength much less of a prerequisite. The 
skillset has shifted towards manual dexterity, mechanical ability and three-dimensional 
visualisation. The British Orthopaedic Trainees’ Association is working to raise awareness 
of this topic. This information should be highlighted to junior trainees and medical students 
to help counter this incorrect preconception.

There are several areas to target: a national survey of women’s experience of ergonomics 
and injury in orthopaedic surgery would add much-needed data on the subject. Similar 
strategies have been effective in military studies that identified increased numbers of 
musculoskeletal injuries in women and as a result they introduced proprioceptive prevention 
strategies (Roy et al, 2015). Research into orthopaedic instrument design based on the 
anthropometrics of women could be facilitated by nominated female champions working 
with industry partners. This would ensure gender equity in the design of orthopaedic 
equipment and produce role models to inspire others. Providing workshops and educational 
material to juniors on using tools could help dispel common misconceptions with training 
and widen access to orthopaedics.

In terms of education, developments in virtual reality devices have benefits to the 
ergonomics of orthopaedic theatres as they are virtual, light in design and increase operating 
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efficiency. Not only does virtual reality enable surgeons to connect in real time and deliver 
optimum patient care, it also provides training benefits and reduces musculoskeletal load 
(Karim, 2020). Such tools could provide solutions for common problems such as reducing 
intraoperative radiation and increasing training opportunities. This would create a safer 
working environment.

Conclusions
The future of orthopaedics has exciting potential which can be unlocked by spearheading 
developments in ergonomics. This is needed to prolong careers, improve patient outcomes, 
encourage women into the specialty and provide a better training environment. It is crucial 
that occupational injury is researched and addressed in groups of orthopaedic surgeons, 
to maintain and optimise physical and mental health and improve work efficiency and 
longevity of practice. Collaborative efforts between orthopaedic surgeons who are 
women and industry partners should facilitate more ergonomic designs suited for the 
anthropometrics of women and lead to a more inclusive culture. These developments 
can be accelerated by working with other sectors, including the armed forces and the 
technology industry. It is vital that these issues are addressed to safeguard the future of 
trauma and orthopaedic surgery.
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Key points
	■ Ergonomics is the study of people’s efficiency in their working environment.
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