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SUMMARY

The aim of medical school is to prepare stu-
dents to be the best doctors possible. Students
should graduate equipped with the knowledge and
skills to treat and support the diverse communi-
ty in which they work. This can only be effective-
ly achieved if students receive an inclusive and
diverse education. Anatomy teaching often forms
the cornerstone of early-years medicine teaching,
although resources are often reported to fall short
in representing ethnic diversity. The aim of this
novel study was to garner medical student opinion
regarding the ethnic diversity of anatomical teach-
ing resources, and to make tangible recommenda-
tions on how to improve future teaching provision.
An on-line survey was distributed to second-
and third-year undergraduate medical students
(n=259) at the University of Nottingham, United
Kingdom (UK), in the academic years 2021-22 and
2022-23. Qualitative and quantitative responses
showed that the majority of ethnically minoritized
students did not feel represented in their anatomy
education (83.0% in 2021-22 and 89.5% in 2022-
23), in comparison to their fellow white students
who, on the contrary, did feel represented (96.4%

in 2021-22; 87.0% in 2022-23). Responses high-
lighted the lack of diversity in teaching and rec-
ognised the need to increase more inclusive and
diverse resources, which would be relevant and
applicable to future practice. Through empower-
ing the student’s voice, recommendations under-
pinning future teaching considerations and imple-
mentations are discussed.

Key words: Anatomical Curriculum — Anatomy
resources — Diversity — Inclusivity — Medical ed-
ucation

INTRODUCTION

In the wake of powerful anti-racism advoca-
cy, it is imperative that educators challenge stu-
dent-facing material, with the aim to guide rep-
resentation of various protected characteristics.
Notably, we are in a climate of cultural responsi-
bility, and this requires the adaptation of an “in-
clusive and equitable culture” (Olzmann, 2020;
Dunivin et al., 2022). This is not merely a progres-
sive ideology, but a fundamental necessity that
will help foster an environment where all students
feel a sense of belonging, are valued and support-
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ed. The perception of discrimination by ethnically
minoritized students can have deleterious effects
on both mental and physical health (Olaniyan,
2021). There is often confusion between the terms
‘race’ and ‘ethnicity’. Race refers to an individual’s
“physical characteristics such as skin, hair, or eye
color”, and ethnicity is defined by an individual’s
“cultural factors such as language, religion, cui-
sine, ancestry, and nationality that specific com-
munities share” (Ford and Kelly, 2005; Lewis et
al., 2023). A meta-analysis investigating discrim-
ination and mental health found a significant as-
sociation between poor mental health and a high
perception of discrimination (Vines et al., 2017).
This in turn can impact student experience and
attainment levels, leading to the formation of an
awarding gap between ethnically minoritized stu-
dents and their white peers (Everett et al., 2016;
Vines et al.,, 2017; Panayiotou and Humphrey,
2018; Universities UK, 2019; Rana et al., 2022).
A 2019 study by Universities UK and the Nation-
al Union of Students found that there was a 13%
gap between the likelihood of white and ethnically
minoritized students achieving top-degree clas-
sifications (1%'/2.1 degree; Universities UK, 2019).
In 2023, this averaged at 12.3% nationally, but
at some universities exceeded 20% (UAL, 2023).
These disparities move past higher education and
into the working environment with discrimina-
tion based on ethnicity, religion, sexuality, and
gender reportedly seen worldwide in healthcare
systems for patients and staff alike (Williams and
Rucker, 2000; Saha et al., 2003; Veenstra, 2011;
Feagin and Bennefield, 2014). For example, in
the National Healthcare Service (NHS) in the UK,
reported levels of discrimination are highest for
ethnically minoritized employees compared with
white employees (Priest et al., 2015; West et al.,
2015; Cunliffe, 2021; Rhead, et al., 2024).

Implicit biases are unconscious attitudes that
can influence an individual’s perceptions or ac-
tions without awareness, whilst explicit biases are
conscious beliefs and attitudes that are deliberate-
ly held or expressed. Evidence for implicit biases
can be drawn from the Race Implicit Association
Test, taken over 4 million times between 2002 and
2017 by volunteers from around the globe, where
75% of those who have taken the test are report-

ed to have an implicit white preference (Marcelin
et al., 2019). Fundamentally, racism and bias can
have an impact on health and may be a social de-
terminant of health (Garcia and Sharif, 2015).

Implicit bias can lead to a greater acceptance of
racial stereotypes, as observed in the UK 2012 Na-
tional Healthcare Disparities report, which found
that black patients received worse care than their
white counterparts for 40% of quality measures
(Burgess et al., 2006; Stewart and Pepper, 2015;
Dehon et al., 2017; Louie and Wilkes, 2018). The
true impact of implicit bias on patient care is still
debated (Dehon et al., 2017). However, to provide
the best patient care possible, exploring these bi-
ases should be continuously addressed by health-
care professionals within clinical environments
and their larger organisations (Blair et al., 2011;
FitzGerald and Hurst, 2017; Oxtoby, 2020; Sabin,
2022). However, arguably, these fundamental
observations and ability to challenge behaviour
should be drawn into a full-bodied medical cur-
riculum, thereby guiding students to self-assess
and identify implicit and external bias.

The discussion between addressing and creat-
ing these opportunities is often forged around the
hidden curriculum. The hidden curriculum refers
to the unwritten and often undefined lessons, val-
ues, and perspectives that students engage with
whilst in education. This curriculum is conveyed
through the learning environment and beyond,
with influence from educators’ expectations, in-
stitutional practices, as well as students’ time,
awareness and engagement, all of which help
shape students’ attitudes and behaviour. Implicit
biases can have a significant impact on the hidden
curriculum, stemming from institutional policy,
educators’ and students’ unconscious attitudes
and stereotypical beliefs. Students themselves
have identified issues of bias and racial stereo-
types within the curriculum (including the hidden
curriculum), which may influence or contribute
to their own implicit biases (Phillips and Clarke,
2012; Nazar et al., 2015). These implicit biases
can perpetuate inequalities and shape students’
self-perceptions and academic outcomes, often
disadvantaging marginalized groups. As a result,
engaging with the student’s body through percep-
tion analysis and discussion can provide valuable



insight into creating an equitable education envi-
ronment. Part of this equity will come from ensur-
ing resources provide adequate representation of
protected characteristics within resources.

There is wide-spread evidence that images used
in medical teaching in the UK and United States
(US) lack diversity despite the diversity of stu-
dent cohorts within these settings, with an over-
whelming over-representation of light skin tones
(Ebede and Papier 2006; Scheinfeld, 2008; Louie
and Wilkes, 2018; Adelekun et al., 2021). Medical
teaching relies heavily upon medical textbooks
and models as fundamental visual aids to sup-
port teaching and learning. These images provide
essential training that can help develop pattern
recognition in patient presentations. A student
petition for greater ethnic representation in the
medical curriculum gained over 200,000 signa-
tures, showing that ethnically minoritized stu-
dents want fairer representation, “especially in
clinically relevant instances where disease pre-
sentation differs between white and black and mi-
nority ethnic (BAME) patients” (Nazar et al., 2015;
TK, 2020). Failings in diversity in the curriculum
has led to medical students creating their own
diverse resources such as Malone Mukwende’s
‘Mind the Gap’, representing skin conditions on
a variety of skin tones (Mukwende et al., 2020).
Similarly, ‘The Black Fetus’ (Ibe C, 2020) recent-
ly gained popularity on social and mainstream
media, demonstrating significant awareness and
demand for diverse illustrations within medical
texts (Kaur, 2021). The lack of diversity observed
in early clinician training is further exacerbated
by studies that show underlying implicit racial
bias, which is evident within published medical
literature (Routen et al., 2022). A diverse and in-
clusive medical educational curriculum can help
to equip future healthcare professionals with the
cultural competence and empathy needed to treat
patients and work with colleagues from diverse
backgrounds (Ali et al., 2023; Verbree et al., 2023).
By embracing inclusivity, medical schools will en-
sure that graduates can address the unique needs
of their patient population, ensuring the care is
equitable and compassionate, ultimately leading
to better health outcomes and patient satisfaction
(MSC, 2021; Verbree et al., 2023).

Within UK medical schools, 85% of anatomical
teaching is completed within the first two years
of the undergraduate curriculum, before students
are well underway with their clinical placements
(Devine et al., 2020). It is at these clinical place-
ments where students may be most exposed to
the hidden curriculum, therefore entwining con-
versations pertinent to inclusivity (Gogalniceanu
et al., 2009). Therefore, embedding inclusivity
within early anatomical education may serve as
an ideal opportunity to facilitate these conversa-
tions.

Interestingly, students are enthusiastic about in-
clusivity; however, this receptivity reportedly de-
creases as their career develops and they become
“enmeshed in the culture of medicine”, where ap-
proaches relating to diversity and inclusion may
become perceived as “impractical” in real world
scenarios (Nazar et al.,, 2015). Therefore, expo-
sure to diverse resources in their early anatom-
ical teaching (and wider curriculum) may have
wide-reaching positive impact. The General Med-
ical Council and the Anatomical Society makes no
mention of ethnic diversity or the importance for
this to be a focus in teaching (Smith et al., 2015;
GMC, 2018; Louie and Wilkes, 2018). This shows
that it is crucial to evaluate how inclusive anatom-
ical teaching is and where improvements can be
made. Diversity in anatomy teaching is import-
ant, as for many students it may carry a particular
significance — giving the opportunity to discover
the human body in an immersive way. This study
aims to evaluate medical students’ perspectives
on ethnic inclusivity in the anatomical curricu-
lum at the University of Nottingham (UoN), and
make recommendations to anatomy teaching
staff on how best to develop the curriculum based
on the feedback received.

MATERIALS AND METHODS

Population selection

At the University of Nottingham (UoN), students
are taught anatomy as part of year one and year
two (early years) curriculum. Second- and third-
year medical students (in October 2021 and Oc-
tober 2022) participated in this study, as they
represented two cohorts of students who were ei-
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ther actively being taught anatomy (second-year
students) or had completed their exposure to an-
atomical education within the early year’s curric-
ulum (third-year students).

The study received ethical approval from the
University of Nottingham School of Life Sciences
Ethics Committee (B141021YM) throughout its
duration.

Survey design and distribution

Second- and third-year students studying med-
icine (in October 2021 and 2022) at the University
of Nottingham were invited to participate in this
study via an on-line survey (Microsoft Forms). All
participants were asked to self-identify from the
list of ethnic groups used in the 2011 census (GOV.
UK, 2024 — note the 2021 list of ethnic groups was
not used as this was published after survey distri-
bution). Students were able to opt out of this ques-
tion and select “prefer not to say”. All students
were then asked a series of quantitative (part 1)
and qualitative (part 2) questions relating to their
perception of ethnic inclusivity and diversity in
their anatomy modules.

Part 1 identified student’s perception of ethnic
inclusivity in education, importance of ethnic
representation, feelings of representation in the
anatomy module, and experiences of stereotype
use in anatomy teaching. Quantitative responses
were recorded as part of a Likert scale question,
commonly used in medical education (Sullivan
and Artino, 2013).

Part 2 focused on students providing examples of
positive and negative examples of ethnic inclusivi-
ty, improvements they would like to see in the anat-
omy module regarding ethnic inclusivity and any
further comments. These qualitative answers were
provided in response to open-ended questions.

Data analysis

Collected data were inputted into a Microsoft
Excel spreadsheet (version 16.31) for analysis
and stored within OneDrive (Microsoft Corp., Red-
mond, WA). Only fully completed surveys were
included in this study, and anonymity was main-
tained. Students were grouped as “white” or “eth-
nically minoritized” (i.e., does not identify as any

ethnicity under the ‘white’ category or identify as
‘white other’ in the ‘Other Ethnic Group’ catego-
ry). Although for the purpose of this study to aid
comparisons, students were grouped as “ethni-
cally minoritized”, it is fully acknowledged that
recognition of individual ethnic identity and the
experiences associated with this is an important
concept. Quantitative Likert scale data were as-
signed numerical values ranging from 1-5. Per-
centages were calculated by (ordinal category re-
sponse) / (total respondents for questionnaire) x
100; rounded to 1 decimal place.

Quantitative responses were compared on two
factors: 2021 versus 2022 responses, and re-
sponses from self-declared white students versus
self-declared ethnically minoritized students, and
within group comparisons. Comparison of the two
data years was carried out to see if there was con-
sensus between years or if there were any notable
changes. Where statistical analysis was carried
out, this was undertaken with a two-tail T-test in
Microsoft Excel.

Qualitative responses were also collated, and
trends and themes identified using deductive the-
matic analysis before comparisons were made
(Kiger and Varpio, 2020). Thematic analysis was
carried out by multiple researchers (maximum of
three). For free-text questions, responses where
students could not think of a response or did not
write anything were excluded from analysis.

RESULTS

Second and third-year UoN undergraduate
medical students’ perception of ethnic inclusivity
in the anatomical curriculum was assessed in two
separate cohorts, in October 2021 and 2022.

Cohort response rate and demographics

During the two sampling periods (October 2021
and 2022), 21.8% of all second- and third-year
medical students completed the survey (n=259).
In 2021, the survey response rates were 23.3%
(n=69) for second-year medical students and
12.8% (n=38) for third-year medical students. In
2022, the response rate for second-year medical
students was 25.1% (n=76), and for third-year
medical students was 26.4% (n=76). In the 2021



collection (second- and third- year cohorts com-
bined), 46.7% of respondents identified as ethni-
cally minoritized, compared with 54.6% in 2022.
The largest proportion of responses of students
who identified as an ethnically minoritized select-
ed the Asian and Asian-British grouping (52.0% of
respondents in 2021, compared with 60.2% of re-
spondents in 2022). A breakdown of specific eth-
nic identity can be seen in Table 1.

Medical student perception of ethnic inclusivity
in education and the learning environment

Following the determination of the participants’
profile based on ethnicity (white and ethnically
minoritized), a thematic analysis was conducted
on the question ‘What does ethnic inclusivity in
education mean to you?’. Four main themes were
identified: i) Ethnic Equality, Inclusivity, Diversity
and Variety, ii) Learning, iii) Personal Feelings of

Representation, iv) Importance and Understand-
ing of Others and in Future Clinical Practice (Table
2). Students identified that they felt ethnic inclu-
sivity was when there was diversity in teaching re-
sources and the learning environment, with repre-
sentation of a wide range of ethnicities, devoid of
discrimination and inequality between ethnicities.
Students commonly cited words such as “repre-

” « ” «

sentation”, “diversity”, “equal” and “inclusion”.

Student perception of ethnic representation

Students were asked to rate their personal feel-
ings toward the importance of ethnic representa-
tion in their studies, using a 5-point Likert scale
(veryimportant (1) to not at all important (5)), with
a score closer to 1 correlating with a higher level
of importance. In the 2021 study, a statistically
significant average response was observed be-
tween white students and ethnically minoritized

Table 1. Self-reported ethnic identity of year 2 and year 3 medical student responses to a survey investigating student opinion of
ethnic inclusivity in the anatomical curriculum at the University of Nottingham (UK) distributed in 2021 and 2022. Results are
shown as a percentage of the ethnic subgroup in the ethnic group and as an (n) value. *Hispanic, Sri Lankan, Hong Konger, Iranian,
West African and Caribbean, White other. **British Asian Hong Kong, Kurdish, White other.

Ethnic Group Subgroup 2021 2022

Indian 42.3% (11) 48.0% (24)

Pakistani 23.1% (6) 12.0% (6)
Asian or Asian British Bangladeshi 3.8% (1) 6.0% (3)

Chinese 0.0% (0) 4.0% (2)

Any other Asian Background 30.8% (8) 30.0% (15)
Total 26 50

African 100.0% (8) 85.7% (12)
Black, African, Caribbean, or Black British

Any other Black, African, or Caribbean background @ 0.0% (0) 14.3% (2)
Total 8 14

White and Black Caribbean 20.0% (2) 18.2% (2)

White and Black African 10.0% (1) 18.2% (2)
Mixed or Multiple Ethnic Groups

White and Asian 60.0% (6) 63.6% (7)

Any other Mixed or Multiple Ethnic Background 10.0% (1) 0.0% (0)
Total 10 11

English, Welsh, Scottish, Northern Irish, or British  91.1% (51) 94.1% (64)
White Irish 3.6% (2) 1.5% (1)

Any other white background 5.4% (43) 4.4% (3)
Total 57 68

Arab 33.3% (2) 33.3% (3)
Other Ethnic Group

Any other Ethnic Group 66.7% (4)** | 66.7% (6)*
Total 6 9
Total 107 152
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Table 2. Thematic analysis of survey responses (with example responses) from second- and third-year medical students at the
University of Nottingham (UK) regarding their perception of ethnic inclusivity. Survey results were collected in 2021 and 2022 and
are shown for comparison. WS = White Students. EMS = Ethnically Minoritised Students. Data is divided by ethnicity into white
students and ethnic minority students to illustrate differing perceptions.

% WS responses % EMS responses
Identified themes in2021(n=171) in 2021 (n=147)
& 2022 (n=265) &2022 (n=240)

Ethnic Equality,

Inclusivity. Diversi 51.5% (2021) 37.2% (2021)
. ¥ ty 48.7% (2022) 49.5% (2022)

and Variety

Teaching and Learn- = 24.6% (2021) 38.5% (2021)

ing 21.1% (2022) 21.3% (2022)

Personal Feelings of | 14.0% (2021) 13.5% (2021)

Representation 17.4% (2022) 19.2% (2022)

Importance in

Understanding of 9.9% (2021) 10.8% (2021)

Others and in Future  12.8% (2022) 10.0% (2022)

Clinical Practice

students, 2.2 and 1.7, respectively (p=0.003). In
2022, a statistically significant average response
was observed between white students and ethni-
cally minoritized students, 2.4 and 1.8, respec-
tively (p=0.00002). Across both survey years, the
greatest proportion of white students’ response

Examples of Responses

“Having a wide variety of ethnic groups represented both in
students, staff and content.”
“Equal opportunities for all.”

“A course that gives us teaching and knowledge that represents
our population.”

“Including a diverse range of ethnicities when learning in lec-
tures, dissection, seminars etc. Not just focusing on one type of
person.”

“I feel overly represented as a white person and worry it will
mean [ don’t recognise signs as well in those of other ethnici-
ties.”

“That students can both feel themselves represented in the
teaching provided and also that other ethnicities are also
represented.”

“It is really important to have representation of the wide diver-
sity of students at the university, and also to teach us about all
ethnicities as we will be encountering this in working life.”

“A diverse range of bodies in the anatomy suite and photos
we’re shown as we’re going to be treating all ethnicities so it is
important we know what they look like.”

was ‘Important’ (with 47.4% of 2021 responses
and 42.0% of 2022 responses), whilst for ethnic
minority students, this was ‘Very Important’ (with
52% of 2021 responses and 44.6% of 2022 re-
sponses; Fig. 1).

100%

90%
o 80%
@
0]
g 70%
@
a 60% OVery Important
o

=]

S sow Important
] @ Neutral
2 40%
.g EmNot Important
I z0m mNot at all Important
|-
0]
8 oom

10%

0%

White Students White Students Ethnic Minority Ethnic Minority
2021 2022 Students 2021 Students 2022

Fig. 1.- Results of year second- and third year medical student responses to the importance of being ethnically represented in
the medical curriculum. Data is divided by ethnicity into white students and ethnically minoritised students to illustrate differing

perceptions.



Regarding student perception of representation
within their anatomy module, a Likert scale was
applied to this question, with ‘Yes’ being 1, ‘Some-
times’ being 2 and ‘No’ being 3 (a response closer
to 1 correlates with a greater perception of ethnic
representation in the anatomy module). In 2021,
96.4% of white students responded that they felt
represented in their anatomy module, compared
with 17.0% of ethnic minority students. This trend
was consistently observed in 2022, with the vast
majority (87.0%) of white students responding
‘Yes’, compared with only 10.5% for ethnically mi-
noritized students (Fig. 2). The average score for
white students in 2021 was 1.0, compared to 1.2
in 2022. The average response for ethnic minority
students in 2021 was 2.2 and was 2.4 in 2022.

Although white students felt they were repre-
sented within the curriculum (Fig. 2), only a small
proportion of these students in 2021 and 2022
(8.6% and 10.3%, respectively) thought “others”
were widely represented. Two-thirds of white
students (67.2% and 67.7% in 2021 and 2022,
respectively) believed that “others” were some-
times represents within the curriculum, with the
remaining students (24.1% and 22.1% in 2021
and 2022, respectively) feeling “others” were not
represented within the curriculum. When looking
at the data for ethnically minoritized students,

it is apparent that approximately one-quarter of
all students felt that “others” were represented
within the curriculum (24.5% and 26.3% in 2021
and 2022, respectively). The largest proportion
of ethnically minoritized students (49% and 55%
in 2021 and 2022, respectively) felt that “others”
were sometimes represented in the curriculum,
with the remaining students not feeling there was
representation within the curriculum (26.5% and
18.8% in 2021 and 2022, respectively).

Further to obtaining information regarding stu-
dent perception of their own and others’ ethnic
representation in the curriculum, students were
asked to express the factors that contributed to
their feelings of this ethnic representation from
staff, peers, and teaching materials. In 2021, white
students found that teaching materials (35.1%)
were the largest contributing factor to self- ethnic
representation, but for others’ ethnic representa-
tion they answered peers (38.6%). In 2022, white
students found that teaching materials were the
factor that contributed most to self (47.8%) and
others’ (42.0%) ethnic representation. Ethnical-
ly minoritized students responded that the most
important factor for self-ethnic representation
was teaching materials in 2021 (32.0%) and peers
in 2022 (34.9%). In both 2021 and 2022, ethni-
cally minoritized students responded that peers

100%
w 90%
2 s00
a2 80%
8 70%
1]
& 60%
Yy
50%
ﬁ ° ONo
2 40% )
JQE_J. 30% O Sometimes
2 20% BYes
@
o
0o ]
White White Ethnic Ethnic
Students Students Minority Minority
2021 2022 Students Students
2021 2022

Fig. 2.- Perception of second- and third-year medical students to their feelings of their own ethnic representation in the anatomical
curriculum in 2021 and 2022 surveys. Data is divided by ethnicity into white students and ethnically minoritised students to illus-

trate differing perceptions.
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Table 3. Positive practices regarding ethnic diversity within the anatomical curriculum identified by second- and third-year med-
ical students at the University of Nottingham in 2021 and 2022, identified by thematic analysis. Results are shown as a percentage
of total responses. Data is divided by ethnicity into white students (WS) and ethnically minoritised students (EMS) to illustrate

differing perceptions.
WS Responses WS Responses EMS Responses EMS Responses
Theme (n=51) (n=64) (n=66) (n=72) Examples of Responses
2021 2022 2021 2022
“Not necessarily anatomy but often
in various skin conditions such as

Dermgtology 0.0% 14.1% 0.0% 11.1% egzema/ ]aupdlce ar"e shown on all

Teaching different skin types.

“Showing different dermatological
conditions on different skin types.”
“Diverse group of students in my

Learnin group.”

Environ?nent 19.6% 7.8% 10.6% 13.9% “I think there is a lot of diversity in
the DR in terms of the teachers and
people there to help.”

“Textbook and workbook show differ-

Specific ent ethnicities upon viewing surface

Named 25.5% 25.0% 16.7% 26.4% anatomy.”

Resources “Sharing resources like the website
called Mind the Gap.”

“Inclusion of diagrams of people of
colour.”

Lectures 15.7% 12.5% 24.2% 8.3% P .

Using a representative example of
ethnicities in examples.”
“Having different skin colours being

Diversity in 1 59 5, 40.6% 48.5% 40.3% represented.”

Teaching Explanation with several examples of

(36.0% and 41.0%, respectively) were the most
important factor in others’ ethnic representation.

As teaching materials were highlighted as con-
tributing to students’ perceptions of self and oth-
ers’ ethnic representation, the survey sought to
explore students’ opinions on the ethnic diversi-
ty provided through anatomical resources (rec-
ommended textbooks, lecture materials, prosec-
tions, cadavers and anatomical models). Students
were asked if they felt that they had been provided
with anatomical resources from ethnically diverse
backgrounds. In 2021, the largest proportion of
ethnically minoritized students responded ‘No’
(46.7%), compared with ‘Sometimes’ for white
students (41.4%). Responses were similar be-
tween white students and ethnically minoritized
students in 2022, with the majority of responses
falling under the ‘Sometimes’ category (57.6%
and 58.6%, respectively). After obtaining student
opinion regarding provision of ethnically diverse
anatomical resources, students were asked if the
resources they were provided with represented
ethnically diverse backgrounds. There were little

ethnic backgrounds.”

differences between the perception of resource
diversity between white and ethnically minori-
tized students. For most resources, responses fell
under the ‘Sometimes’ or ‘No’ category for both
online (including online lectures, textbooks and
resources) and in-person resources (including
prosections, cadavers, and textbooks).

There were no statistically significant differenc-
es (p=0.296 in 2021; p=0.088 in 2022) between
white students or ethnically minoritized students
as to whether they identified ethnic stereotype
use in anatomical teaching in 2021 or 2022, de-
fined as “a fixed or over- generalised belief about
a particular group of people” (Cardwell, 1999).
The response to whether students felt affect-
ed by any stereotypes used in anatomy teaching
was largely ‘No’ or ‘Rarely’ across 2021 and 2022
surveys and all student groups. In 2021, 66.7%
of white students responded ‘No’, compared with
76.0% for ethnically minoritized students. In
2022, 72.9% of white students responded ‘No’ or
‘Rarely’, compared with 64.6% for ethnically mi-
noritized students. In 2021 and 2022, 16.0% and



14.6% respectively, of students who identified as
ethnically minoritized responded ‘Yes’, ‘Often’ or
‘Sometimes’ to feeling affected by the use of eth-
nic stereotypes. In contrast, no white students
reported being affected by the use of ethnic ste-
reotypes in 2021, and only 1.4% in 2022. There
was a statistically significant difference between
white students and ethnically minoritized stu-
dents feeling affected by the use of ethnic stereo-
types across both study years (p=0.002 in 2021;
p=0.0004 in 2022).

Students were asked for more specific exam-
ples regarding positive and negative practices
of ethnic inclusivity in their anatomy module
and deductive thematic analysis was conducted
on answers given. Regarding positive practices,
five themes were found: dermatology teaching,
diversity in the learning environment, specific
named resources, lectures, and diversity in teach-
ing (Table 3). In 2021, the theme with the larger
proportion of responses was diversity in teaching
(39.2% for white students, 48.5% for ethnically
minoritized students). These results were consis-
tent with 2022 responses, where again the theme
with the largest proportion of responses was di-
versity in teaching (40.6% for white students,
39.2% for ethnically minoritized students). Many
students offered as positive examples (specific
named resources, e.g., Mind the Gap (Mukwende

etal, 2020)), as well as specifically mentioning in-
house workbooks or textbooks showing diversity.
However, some respondents highlighted some
confusion when identifying the race of prosec-
tions and cadavers due to the embalming process
darkening the skin. Common answers suggested
that ethnic inclusivity is best demonstrated when
ethnically diverse examples were shown in lec-
tures and other teaching sessions. In the 2022
responses, dermatology teaching stood out as a
large contributing factor to ‘positive’ ethnic inclu-
sivity observed within their curriculum.

Thematic analysis of answers reporting nega-
tive practices of ethnic inclusivity revealed one
overarching theme of ‘Lack of Ethnic Diversity
in Anatomical Education and the Learning Envi-
ronment’. Answers focused on the lack of ethnic
diversity in recommended texts, cadavers and
prosections within the anatomy learning suite.
Another negative practice that students identified
was a lack of discussion about possible anatomical
differences between ethnicities. All students were
then asked to provide suggestions of improve-
ments they would like to see in anatomy teaching.
Following thematic analysis of responses three
themes were identified: i) equality and variation
between ethnicities, ii) acknowledgement of dif-
ferences between ethnicities, and iii) inclusivi-
ty, diversity and representation. ‘Inclusivity, di-

Table 4. Improvements related to ethnic inclusivity in the anatomical curriculum identified by second- and third-year medical
students studying at the University, surveyed in 2021 and 2022. Data is divided by ethnicity into white students (WS) and ethnically
minoritised students (EMS) to illustrate differing perceptions. Results are shown as a percentage of total responses.

WS Responses WS Responses EMS Responses EMS Responses
Theme (n=69) (n=69) (n=52) (n=72) Examples of Responses
2021 2022 2021 2022
“Anatomy teaching involving
Equality and gg(c)llzli cfll'lonncisa”va1“1ety of ethnic
Variation Between @ 11.6% 13.0% 13.5% 22.2% p g )
o Would be great to have a more
Ethnicities i i
equal representation of all ethnic-
ities if possible.”
Acknowledgement More awareness of h’(’)w ethnicity
of Differences affects your anatomy.
15.9% 20.3% 25.0% 20.8% “More information about what
Between . .
o differences there are if there are
Ethnicities »
any.
“Include more pictures of dif-
Inclusivity looking at different presentations
Diversity and 72.5% 66.7% 61.5% 56.9% ofdise%lse ” P
Representation “More ethnically inclusive pro-
sections.”
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versity and representation’ was the theme with
the largest number of responses, with 66.7% for
white students and 56.9% for ethnically minori-
tized students, across 2021 and 2022 survey data
(Table 4).

Students wanted there to be more inclusivity in-
tegrated into teaching, using examples that would
benefit them in clinical practice, as well as the ac-
knowledgement of any anatomical differences, or
the lack thereof, between ethnicities. Responses
were largely similar amongst both cohorts, i.e. in
2021 and 2022. A key trend was to see more diver-
sity in cadavers and prosections, as well as other
anatomical imagery (e.g., surface anatomy).

Following from any improvements students
would like to see, a final question was asked to stu-
dents with a request for them to share any other
recommendations that they could have regarding
ethnic inclusivity that had not been addressed
in the survey. Recurring responses included ex-
pressing the understanding that some of the rea-
sons for a lack of ethnic inclusivity in anatomi-
cal education are due to external factors beyond
medical school. However, responses recognised
that exposure to inclusivity teaching at medical
school was important by way of equipping the
students with the knowledge and skills to treat a
diverse population in the future.

DISCUSSION

The main aim of this investigation was to garner
student sentiment surrounding ethnic diversi-
ty in the anatomical curriculum. The study find-
ings highlight that improvements are required,
and subsequent recommendations are consid-
ered. This discussion forms part of a much wid-
er-ranging conversation on diversity in medical
education, where there is unequal treatment and
discrimination regarding ethnicity, sexual ori-
entation and gender (Roberts, 2020; Hana et al.,
2021; Mbaki et al., 2021, Yancy and Bauchner,
2021). Gathering student opinion regarding eth-
nic diversity is not only integral to understanding
where the curriculum needs to improve, but also
emphasises the impact the curriculum is having
on individuals within the higher education set-
ting. For example, feelings of imposter syndrome

during students’ time at medical school can be
amplified by a lack of representation influencing
an individual’s sense of belonging, which in turn
can have a negative impact on student experience
and mental health (Vines et al., 2017; Cureton and
Gravestock, 2019; Haight et al., 2021; Reza, 2024).
Inclusion in the curriculum has also been found to
be a contributory factor in the educational trajec-
tory of students and promotes engagement with
the taught content (Tobbel et al., 2020). Reflecting
on the aforementioned, it is therefore of high pri-
ority that efforts are made to diversify the medical
curriculum ensuring that students receive a bet-
ter, more fulfilling education, resulting in tangi-
ble positive impacts, including higher attainment
(GMC, 2019; Mbaki et al., 2021).

This study demonstrates an overwhelming sen-
timent on the part of students that there is room
for improvement when it comes to embedding
ethnic diversity in the anatomical curriculum,
and that resources are not always as diverse as
they should be. This is consistent with the liter-
ature, where there is underrepresentation of me-
dium- and dark-skin tones, compared to light-
er-skin tones (Louie and Wilkes, 2018; Gonzalez
et al., 2021; Finn et al., 2022). It is therefore un-
surprising that this study concluded that many
white students felt themselves represented in the
teaching material, whereas a large proportion of
ethnically minoritized students did not. Anatom-
ical teaching, which may be the first experience
where students are exposed to a wide range of im-
ages focused on skin (e.g., surface anatomical im-
ages), should aim to foster an environment of in-
clusion and diversity, raising the students’ sense
of ethnic identity.

Moreover, students’ perception of whether ‘oth-
ers’ are represented in the anatomical curricu-
lum will alter based on who they consider ‘others’
to be. If students are surrounded by those who
they feel are ethnically represented in anatomi-
cal education, they may be less likely to highlight
where the curriculum falls short in representing
a diverse selection of ethnicities. Societal influ-
ence can have positive effects when it comes to
enacting social change (Van Hoorn et al., 2016).
There needs to be a degree of allyship for those
who are in the ‘majority group’ (in the case of this



study white students), to foster an inclusive teach-
ing and learning environment (Atcheson, 2018;
Marcelin et al., 2019). If white students do not
universally recognize that the representation of
‘others’ in the anatomical curriculum falls short,
it may be more difficult to implement changes re-
garding diversity.

As part of their curriculum, students at the Uni-
versity of Nottingham carry out human cadaveric
dissection, and as such there were many student
comments that related to the ethnicity of the do-
nors used in teaching. Regional demographics
and cultural beliefs may make it more likely for
certain ethnicities to be represented in the donor
pool (Finn et al., 2022). Another reason for a short-
fall in diversity in cadaveric resources may be due
to the experience of ethnic minorities in health-
care settings. For example, black people are more
likely to receive worse quality health care due to
implicit biases (Banaji and Greenwald, 2013; De-
hon et al., 2017). Our personal reflection is that
it may be possible that, if someone experiences
worse-quality care at the hands of a medical pro-
fessional, they may be less likely to engage with
the body donation process that seeks to support
and train clinicians of the future. That said, as au-
thors, whilst our perception is that of a deterrent,
it is worth acknowledging that the opposite may
hold true for some people, with the motivation to
change the inherent bias within the healthcare
system. Such barriers may not easily allow an in-
crease in diversity in the local donor pool. How-
ever, if the staff acknowledged this and initiates
an open conversation, it may have good effects
in terms of transparency. Students highlighted
in their recommendations that more diverse an-
atomical images should be used in lectures, and
found this to be an important issue. So again, staff
should be open with students regarding any bar-
riers to doing so (e.g., copyright considerations).
This will help build trust amongst the student
body and facilitate an inclusive and transparent
learning environment in the face of forced exclu-
sion by alack of diverse resources. It is crucial that
staff members give students the opportunity to
reflect on and address their own biases (Manca et
al., 2020). This can increase the students’ critical
consciousness, which is the awareness of social,

cultural, political, and educational issues, and is
necessary for well-rounded doctors who have ad-
dressed their own biases (Manca et al., 2020). The
dissection room is a fantastic place to implement
this self-reflection, with small-group teaching
that can increase the interest of students in the
topic, their teamwork abilities, and enhances the
interactions between students and staff members
(Meo, 2013). This can increase comfort levels and
make students feel empowered to reflect on and
address any biases they might hold towards eth-
nic inclusivity and diversity and approach it with
other students as small group teaching facilitates
issue investigation, which can be applied to eth-
nic diversity in anatomy (Meo, 2013).

Positive student experiences identified in this
study included the provision of ethnically diverse
resources and imagery in lectures and scarce use
of ethnic stereotypes in anatomy teaching, which
was encouraging. However, when stereotypes are
used, ethnically minoritized students are more
likely to respond as being affected by this. This
is consistent with other findings in the literature,
where ethnically minoritized students are more
likely to be stereotyped and can have poorer at-
tainment outcomes because of this (Woolf et al.,
2008).

Use of stereotypes can also lead to confirmation
bias and mean that students will not look for in-
formation that may conflict with their belief of the
stereotype, which can harm patient outcomes in
future practice (Woolf et al., 2008; Marcelin et al.,
2019). Students also highlighted the importance
of staff in their feelings of self and others’ ethnic
representation, as well as interactions with staff
when highlighting both good and bad examples of
ethnic inclusivity in anatomical education. These
answers have significance, as staff and student
relationships can determine learning quality and
student satisfaction levels (Levett-Jones et al.,
2009; Pike et al., 2011). If ethnic minoritized stu-
dents perceive themselves to be underrepresent-
ed, this may lead to a lack of engagement with the
course content, leading to antagonistic behaviour
from staff members (Woolf et al., 2008).

There are a number of considerations that staff
can take to develop the diversity of the curricu-
lum (table 5), including encourage advocation
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Table 5. Recommendations for increasing diversity in anatomical education for staff.

Topics Salient points

Provide diverse resources

Point students towards diverse resources and acknowledge where resources fall

short in provision (Haight et al, 2021).

Likely to enhance student productivity and engagement, rather than putting

Ensure ease of access to a range of re-
sources

the onus on the student to find these resources, and the benefits of which is that
increased engagement is a predictor of better academic outcomes (Kassab et al,

2022; Taylor and Mote, 2021).

Be proactive in the search for diverse
imagery and relay that they are doing this
to students

Ensure that students know that staff are taking action (Sharma et al, 2018). This
can help foster an environment where students feel that staff members are their
champions and taking this issue seriously.

Generating bespoke training packages collaboratively between staff members and

To provide comprehensive guidance for
staff members to approach a range of sce-
narios and with regard to ethnic inclusivity

students (institutionally or nationally, for example with the Anatomical Society to
a standardised resource) provides support for staff members when approaching
ethnic inclusivity and allow students to feel involved in their curriculum and can

alter the way students think and practice (Lubicz-Nawrocka and Bovill, 2020).

for change amongst staff and students, and en-
courage students to educate themselves about
issues that their community faces at the univer-
sity. This is not just with regard to ethnicity, but
in other areas where diversity may be lacking,
such as sexuality and gender (Madrigal et al.,
2021; Finn et al., 2022). Staff should make sure
that they are using inclusive terminology, avoid
“archetypal representations” in anatomy, and
provide diverse representations where appropri-
ate (Finn et al., 2022). Staff are also encouraged
to provide the social context for differing disease
prevalence between races rather than attributing
race as a biological concept (Lim et al., 2021). This
is key, as demonstrated by this study where stu-
dents highlighted that mentioning ethnic diversi-
ty underpinned with examples was best for their
learning and served a positive example of incor-
porating ethnic diversity in anatomy. Importantly,
staff should take time for reflection and evaluate
their teaching practices and see where things can
be improved, as this continuous reflective prac-
tice is pivotal to the development of an inclusive
teaching and learning environment (Haight et al.,
2021).

Although this study has provided a range of im-
portant insights, there are several limitations that
warrant acknowledgment. Non-mandatory sur-
veys are dependent on the goodwill of the students
and therefore the data collected is from a self-se-
lecting population. Limitations of questions
based around a Likert-style methodology are well
discussed in the literature and include alternative
interpretation of a question’s scale by different

participants (Bishop and Herron, 2015). Never-
theless, such surveys form the basis of a read-
ily applicable method of surveying acting as the
foundation for measuring student perception. It
is conceded that the findings from this study may
not be generalisable to other institutional settings
and other student populations. For this project,
students were grouped by ‘white’ and ‘ethnically
minoritized’. This is useful for high level compar-
isons but does not allow for more nuanced anal-
ysis. This grouping also removes the identity of
specific ethnic groups and can lead to generalisa-
tions, so further analysis by specific ethnic groups
would be encouraged.

CONCLUSION

Overall, this study evidenced medical students’
perception of there being a lack of diversity in an-
atomical resources. The general student consen-
sus was that there are examples of good practice,
such as efforts to increase the amount of diverse
imagery into the teaching environment, but there
is scope for anatomical curriculum to be diversi-
fied further. This study provides recommenda-
tions for consideration regarding anatomy teach-
ing for the betterment of the student experience.
As authors, our reflection is for this study to in-
form wider discussions on ethnic inclusivity in
anatomical education, which includes the sharing
of good practice across the discipline. The empha-
sis should also be shifting towards a more holistic
approach to medical education, with the focus of
improving inclusivity and diversity in the curric-



ulum. Empowering students to give their opin-
ion and voice is critical to underpinning future
considerations and implementations. Moreover,
ensuring that an inclusive and diverse education
is delivered to the next generation of clinicians
will positively impact patient care. As educators,
we have a societal responsibility to ensure that
continuous evaluation and monitoring improve-
ments to our teaching are implemented.
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