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Aims
Trauma & Orthopaedic (T&O) surgery has come under scrutiny for lagging behind other 
medical specialties in promoting gender and cultural equity and diversity within their workforce. 
The proportions of female, ethnic minority, and sexual and gender minority individuals within 
orthopaedic membership bodies are disproportionate to the populations they serve. The aim of 
this study is to report the findings of a national workforce survey of demographics and working 
patterns within T&O in Scotland.

Methods
A questionnaire devised by a working group was delivered by the Client Analyst and Rela-
tionship Development (CARD) group. Utilizing a secure third party ensured anonymity for all 
respondents. Data were recorded and analyzed by the CARD group.

Results
A total of 353 responses were recorded, representing 71% of the known workforce. Overall, 261 
respondents (74%) identified as male, 85 (24%) female, and seven (2%) preferred not to say. For 
specialist trainee (ST)3 to ST6, 148 (42%) were female, and for ST7 to ST8, 131 (37%) were female. 
In total, 226 of all respondents (64%) were white-British, 35 (10%) were white-European, and 92 
(26%) were of an ethnic minority background. A total of 321 of respondents (91%) identified 
as heterosexual, 14 (4%) preferred not to say, and 18 (5%) identified as LGBTQ+ or preferred to 
self-describe.

Conclusion
This is the largest national workforce survey in contemporary surgical literature. The findings 
demonstrate a greater proportion of female surgeons overall compared to other studies in T&O. 
This proportion of females was highest among more junior trainees. The Scottish T&O workforce 
is more ethnically diverse than the demographics of the population it serves. This study suggests 
that T&O in Scotland is an evolving speciality in terms of equality and diversity, and is making 
positive progress.

Take home message
• This study represents the most complete

national workforce survey in the orthopae-
dic literature.

• It highlights an increasing proportion of
female trainees; however, consultants are
still predominantly male.

• The study suggests Trauma & Orthopaedics
in Scotland is showing positive progress in
equality and diversity.

Introduction
Diversity, equity, and inclusion (DEI) within
the medical workforce is an important area
of focus, especially for specialities such as
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Trauma & Orthopaedic (T&O) surgery, where workforce
diversity has traditionally been lowest.1 DEI has evolved
from being a morally and socially just endeavour to an
evidence-based strategy that brings value to an organization.
A diverse healthcare workforce enables culturally sensitive
care, promotes health equity, and enhances the understand-
ing of various needs and patient viewpoints, resulting in
more effective patient treatment.2 Diverse teams demonstrate
improved communication through appreciation of different
perspectives rather than the needs of one group. This can
lead to increased organizational and process innovation with
the potential for improved financial performance.3 Further-
more, having access to a larger pool of talent can lead to
better productivity and problem-solving ability compared to
more homogeneous teams and organizations.4,5 Prioritizing
diversity and inclusion improves employee retention and
engagement.5 Patient outcomes may improve through shared
decision-making, adherence to management plans, and
improved recruitment to research studies.6 Within healthcare
specifically, workforce diversity has been demonstrated to
reduce healthcare disparities.4 Learners at any stage benefit
from a broadened perspective of race, religion, ethnic, and
cultural backgrounds, making them better equipped to work
comfortably and effectively in diverse environments.

The British Orthopaedic Association (BOA) launched its
DEI strategy in 2020 with the aim: “To lead the profession
to challenge the status quo, stimulate cultural change, and
improve diversity and inclusion across T&O. To create an
inclusive culture that values diversity and for each member to
feel respected and included.”7 They reported a total mem-
bership of 12% being female, with 7% at consultant level,
and 21% at trainee level; however, further information on
protected characteristics are not yet known.8 The first priority
of their DEI action plan is to understand and define the
groups that are currently under-represented across T&O, and
to demonstrate a commitment to addressing that under-rep-
resentation.

The Scottish Committee for Orthopaedics and Trauma
(SCOT) benefits from regular nationwide communication
and collaborative meetings, which foster a close and sup-
portive community. The deanery is sub-divided into four
smaller geographical regions – North, East, South-East,
and West – each with an individual training programme
director. Recruitment for trainees is predominantly through
run-through specialist trainee (ST)1 selection, with a small
proportion of uncoupled core training and ST3 entry positions.
In recent years, there has been an observed increase in the
proportion of female and ethnic minority background trainees,
perceived to be more than the previously stated national
figures.

The aim of this study was to report the findings of a
survey investigating demographics and working patterns of
the Scottish T&O workforce.

Methods
A working group was set up to decide which aspects of
the Scottish T&O workforce should be investigated. The
group was composed of the British Orthopaedic Trainees
Association (BOTA) national representative (MJ), BOA culture
and diversity champion (JC), persons involved in undergrad-
uate and postgraduate training (PW, EB, DE), and research

organizations (CEHS). All of these individuals are authors of
this report. Taking into account the experience of a previous
study in this field undertaken by the British Hip Society (BHS)
and BOTA census data,9 the working group formulated a
questionnaire with three main sections: demographics of the
Scottish workforce, training journey/barriers, and workforce
culture. The full questionnaire is available in Supplementary
Material 1.

The Client Analyst and Relationship Development
(CARD) group,10 specialist informational analysts, were used
for further development of the questionnaire and subsequent
delivery. Utilizing a secure third party ensured anonymity
for all respondents. Data were recorded and analyzed by
the CARD group. The questionnaire was launched at the
annual scientific meeting for consultants and trainees, and
was promoted through social media, local and national email
chains, regional clinical and educational leads, and word of
mouth.

Statistical analysis
The survey results were analyzed independently by the CARD
group. Frequencies and descriptive statistics were calculated
to summarize anonymously the answers of the respondents.
Chi-squared test was used to analyze categorical variables,
with a p-value < 0.05 deemed significant. Raw data from
survey responses were not able to be accessed for further
predictive models to be performed, as due to the relatively
small geographical region it may be possible to identify
individuals based on their demographics, and their response
anonymity may be compromised.

Results
Responses were received from 353 individuals, representing
71% of the known workforce. The full results table is available
in Supplementary Material 2.

Demographics
The highest proportion of respondents were aged 21 to 34
years (104; 29.5%), followed by 35 to 44 years (102; 28.9%), 45
to 54 years (82; 23.3%), 55 to 64 years (41; 11.6%), and over 65
years (9; 2.6%); 15 (4.3%) preferred not to say (Figure 1).

Sex assigned at birth was 254 (72%) male, 88 (25%)
female, and 11 (3%) preferred not to say. Currently defined
sex was 254 (72%) male, 85 (24%) female, 11 (3%) preferred
not to say, one (< 1%) prefer to self-describe, and one (< 1%)
non-binary.

For consultants, 146 (81%) were male and 32 (18%)
female. The highest proportion of females were in the ST3 to 6
group (21; 42%), followed by ST7 to 8 (9; 37%), speciality and
specialist (SAS) group (5; 29%), and ST1 to 2 (6; 22%) (Figure 2).

The majority of respondents identified as heterosexual
(321; 90.9%), with ten (2.9%) identifying as bisexual, seven
(1.9%) as lesbian/gay, one (0.3%) preferring to self-describe,
and 14 (4%) preferring not to say. A disability was present in
39 (11%) responders while 314 (89%) did not have a disa-
bility. Three-quarters were British graduates (263: 74.5%), 81
(23.0%) were international medical graduates, and nine (2.3%)
preferred not to say.

The overall breakdown of race varied by career stage,
and is summarized in Table I and Figure 3. Individuals
identifying as white-British predominated among training
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grades and consultants, but other racial groups predominated
among SAS, locally employed doctors (LEDs), and post-certifi-
cate of completion of training (CCT) groups.

Relationship status was married in 251 (71%), civil
partnerships in seven (2%); 85 (24%) had never been married
or in civil partnership; seven (2%) were divorced; and three
(1%) were separated. A significantly greater proportion of
female respondents had never been married compared to
males (40% (35) vs 19% (48)(p = 0.048). A significantly higher
proportion of consultants were married (151; 84%) compared
to trainees (38; 37%) (p = 0.009).

Working patterns
Of those who responded, 180 (50.9%) were consultants, 101
(28.3%) were trainees, 28 (7.6%) ST1 to 2, 49 (13.8%) ST3 to
6, 24 (6.8%) ST7 to 8, 20 (5.6%) LED, 17 (4.8%) SAS, 11 (3.1%)
post-CCT fellow, 11 (3.1%) other, seven (2.2%) preferred not to
say, and six (1.7%) retired.

A subspecialty interest was declared by 307 (83%),
while 60 (17%) were either still undecided or preferred not to
say. There was no significant difference in subspecialty interest
by gender (p = 0.852). In the trainee group, the development
of a subspecialty interest increased with seniority, 21 (74%)
ST1 to 2, 39 (80%) ST3 to 6, and 21 (88%) ST7 to 8.

The majority of consultants (157; 87%) worked full-time
with ten PAs or more. A PA is a unit of work in the UK
which equates to four hours. Of the 15 (6%) who worked less
than full-time, the majority were male (12; 67%). Similarly, 93
(92%) trainees worked 40 to 48 hours per week, with eight
(8%) working less, but in contrast to consultants, the majority
working less than full-time were female (6; 86%).

One-third of respondents (124; 35%) had taken a
period of time away from work: 51 (58%) females compared
to 71 (28%) males (p = 0.007).

Reported caring responsibilities did not vary between
genders. Overall, 166 (47%) had caring responsibilities for
children (127 (50%) males, 37 (42%) females, with the
remainder not responding or preferring not to say), p = 0.675);
35 (10%) had other caring responsibilities (25 (10%) of males
and seven (8%) of females) p = 0.716).

Professional activities in addition to their NHS
contracted duties were undertaken by 85 respondents (24%).
There was no significant difference between male and female

surgeons in terms of who was involved in training or aca-
demic roles, or working for professional bodies. There was
a significantly higher proportion of males participating in
non-NHS private work (p < 0.001) and management roles (p
= 0.005) (Figure 4).

Discussion
The current study reports the results of a national workforce
survey of the Scottish T&O workforce with a high reponse rate
of 71% (353). Overall, the sex assigned at birth was male in
254 respondents (72.8%). The highest proportion of females
was among trainees where 21 (42%) of year three to six (ST
3 to 6) and 37% of year seven to eight (ST 7 to 8) trainees
were female. Racial diversity was greatest among LED, SAS,
and post-CCT surgeons. The majority of responders identified
as heterosexual (90.9%).

The current study reports higher female representation
in T&O in Scotland than the reported BOA female membership
of 12% total: 7% at consultant level and 21% at trainee level.
It should be noted that many individuals may be counted in
both groups, and some individuals in Scotland may not be
members of the BOA.8 The European Federation of National
Associations of Orthopaedics and Traumatology (EFORT)11 and
International Orthopaedic Diversity Alliance (IODA)12 showed
that the proportion of female consultants was highest in
Estonia (26.4%), Sweden (16.8%), Brunei (13.3%), and Canada
(12%). Other notable countries were the USA (6.1%), Australia
(4.3%), and India (0.5%).13 The UK was reported at 4.8% by

Table I. Overall race breakdown.

Race of respondents N (%)

White-British 226 (64)

Indian 49 (14)

White-European 35 (10)

Pakistani 10 (3)

Arab 10 (3)

White-Asian 10 (3)

Chinese 7 (2)

Fig. 1
Responses by age.

Fig. 2
Sex by grade. The numbers on the x-axis represent percentages.
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these organizations, which is lower than the BOA figure,
so this must be taken into account when considering the
other percentages. The current study reports a percentage of
female consultants of 18%, which is second only to Estonia
in the literature. There may be an element of respondent
bias whereby members of the workforce who are from more
diverse backgrounds are more likely to respond to a question-
naire on diversity. A worst-case scenario, where all non-
respondents to the survey were male, gives a lower estimate
of 13% of the T&O consultant workforce being female. The
proportion of female trainees reported in the current study is
higher than reported in previous studies of trainee/resident
female representation from other regions: 14.9% in the USA;14

22% in Australia;15 and 26% in the Canadian orthopaedic
associations.16

The demographics of the UK medical workforce have
evolved significantly over time. Females now represent 48%
of doctors and 64% of the current 2021/2022 medical school
intake, according to theGeneral Medical Council workforce
survey.17 Furthermore, 42% of all current licensed doctors are
international medical graduates (IMGs) and 46% of all trainee
doctors identify as an ethnic minority. Despite these advances,
T&O is often perceived as a white-heterosexual-male-domina-
ted speciality by medical students, which may dissuade them
from pursuing it as a career.18 This perception may reflect
reality in many areas, with previous UK reports demonstrating
that only 19% of T&O trainees and 7% of T&O consultants are
female, with the proportion reducing with seniority described
as the “leaky pipeline” phenomenon.19 This is not limited to
the UK: in a systematic review of DEI across surgical specialties
from 1990 to 2020 in the USA, Reghunathan et al1 found T&O
to have the smallest proportion of females (approximately
15%) and minority ethnic groups (approximately 7%). Despite
this, T&O had published the most articles about DEI over the
time period (63 from a total of 199), and had the largest
increase in publications on DEI each year, highlighting an
appetite for change.

According to Public Health Scotland, 89% of the
population of Scotland identify as white-Scottish.20 In contrast,
this orthopaedic workforce survey found that only 226 (64%)
identified as white-British. Of the remaining 127 members
(36%) of the workforce, 59 (50%) identified as British-Asian.
Only three (1%) of the population and three (1%) of the
workforce identified as black. This demonstrates the orthopae-
dic workforce is more ethnically diverse than the population

it serves. Similar reporting of ethnicity within orthopaedic
communities is limited. The most complete study is from
the USA, where Singleton et al21 reported 74.5% white-
American and 25.5% ethnic minorities compared to the
population estimate of 60.1% and 39.9%, respectively, and
more specifically, 12.5% Asian-Americans, 4.2% African-Amer-
icans, 4.5% Hispanic, 0.36% American Indians, 0.19% Native
Hawaiians/Pacific Islanders, and 8.3% other/unknown. The
authors also commented that these proportions are the lowest
of all the surgical specialties. Though racial diversity in the
current study appears to be higher than that of the gen-
eral population, it should be noted that this is not equally
distributed across grades, with high proportions of non-white
individuals in LED, SAS, and post-CCT roles.

While promotion of race and gender diversity has
been established for some time, allyship towards and visibility
of LGBTQ+ doctors and surgeons are a more recent focus.
Studies have demonstrated that 41% of practising LGBTQ+
doctors choose not to disclose their sexual orientation due
to fear of rejection or reprisal,22 with self-censorship highest
in surgery programmes stemming from concerns regarding
career advancement.23 This self-censorship makes it difficult
to assess the proportion of LGBTQ+ surgeons within surgery
in general and T&O specifically. Bullying and sexual harass-
ment are higher among LGBTQ+ surgical residents,24 with up
to half reporting having experienced homophobic remarks
during surgical residence programmes.25 Subsequently, a
recent survey of LGBTQ+ medical students demonstrated
T&O to be the least popular speciality as a career choice in
the USA.26 To help address and remove these barriers, both
real and perceived, organizations such as Pride Ortho and
the Pride in Surgery Forum (PRISM) of the Royal College of
Surgeons of England aim to empower and support future
LGBTQ+ surgeons, providing LGBTQ+ surgeons with visibility,
mentorship, and a voice among national surgical societies.
Increasing LGBTQ+ representation in surgery and in surgical
society leadership may help to address health inequality
among the LGBTQ+ patient population.27 In 2019, the Scottish
government reported that 98% of the population surveyed
identified as heterosexual, while 2% identified as LGBTQ+.20

The current study of the Scottish orthopaedic workforce
demonstrated that ten (2.83%) identified as bisexual, seven
(1.98%) as lesbian/gay, and one (0.28%) preferred to self-
describe. These findings demonstrate that in Scotland, the
orthopaedic workforce is, at least, as diverse as the population

Fig. 3
Race by grade.

Fig. 4
Gender proportion by activity. The numbers on the x-axis represent
percentages.
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it serves. In the current study, the use of a secure and impartial
third party for complete anonymity of the results and analysis
was highlighted during the promotion of the survey, with the
aim of encouraging participants to report their characteristics
accurately without fear of repercussion.

The majority of respondents worked full-time (157
(87%) as consultants and 93 (92%) as trainees) and had a
specialist interest. Trainees displayed an increasing preference
for subspecialization as they became more senior. Consultants
who worked less than full-time were predominantly male
(15; 67%); however, trainees who worked less than full-time
were predominantly female (6; 86%). Overall, 124 (35%) had
had a period off work for reasons such as maternity leave
or research, of whom 71 (58%) were female. The specific
breakdown of reasons for these periods, or for less than
full-time (LTFT) working, was not part of the survey. It was not
possible to perform a predictive analysis due to data confiden-
tiality purposes on gender, caring responsibilities, or other
professional activities (i.e. private work) and their relationship
to LTFT working; however, this is a potential area for further
investigation. Interestingly, there were no significant differen-
ces in caring responsibilities for children or any other family
members according to gender; however, the proportion of
time spent on said responsibilities was not investigated. There
has been a recent change by NHS Education for Scotland
(NES), which permits any trainee to apply to be LTFT without
any set criteria.28 These changes aspire to make training more
flexible in acknowledgement of progressive family dynam-
ics and caring responsibilities, and may lead to more men
working LTFT or taking increased periods of parental leave in
the future.28

One-quarter of respondents reported having professio-
nal activities in addition to their standard NHS contracted
duties. There was no significant gender difference for training
roles, professional societies, or academic roles, suggesting
the opportunity for such may be open and inclusive. In
contrast, the current study reports significantly more males in
management roles and private practice. The Royal Austral-
asian College of Physicians previously examined barriers to
advancement to higher positions within medicine, noting that
a lack of workplace flexibility and masculine bias in organi-
zational culture can lead to lack of female role models and
mentoring in these areas.18 Potential solutions revolve around
increased flexibility for these professional activities, such as
hybrid meetings to accommodate less travel, and moving
timings to be more practical around a working day or family
responsibilities.

Strengths and limitations
The strengths of this study include the high response rate,
which is the largest in the recent literature for a national
workforce survey. Furthermore, the level of detail in demo-
graphics allows many protected characteristics to be made
visible. Limitations include the moderate sample size and
responder bias; however, this must be taken in the context of
the overall population and country size being small. Further-
more, the anonymous third party data collection and analysis
did not allow the raw demographics to be used by authors
for any predictive analysis, as this would have potentially
identified the respondents. Further study includes investiga-
tion of the effects of these demographics, such as barriers and

culture, FRCS exam pass rates, fellowships, and consultant job
acquisition.

In conclusion, this study reported the demographics
and working patterns of the Scottish T&O workforce. Over-
all, the workforce is predominantly male; however, there is
an increasing proportion of females, up to 42%, in training
grades. Ethnic diversity is greater than the Scottish popula-
tion served, but is not equal across all grades. The workforce
is still predominantly white-British (64%). The proportion of
LGBTQ+-identifying individuals slightly exceeds that of the
Scottish population. This study demonstrates the Scottish
T&O workforce is making progress in EDI, with more diversity
than in other reported studies, and demonstrates that the
recent focus on EDI is making a positive impact. While it
would be desirable to make further recommendations, this
was unfortunately not possible due to the study design. Areas
for further work would include predictive models for success
and survey design to ensure anonymity while allowing the use
of raw response data.

Supplementary material
Full survey, and tables showing an overview of full results.
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