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Background: Nottingham University medical students undergo a two-week rotation in dermatology which incorporates teaching
sessions, including didactic lecture presentations, tutorial seminars on skin cancers and acute dermatological conditions and patient
simulations. Many studies highlight the need to improve skin of colour teaching in medical school curricula globally, as low
representation can negatively affect physician knowledge throughout their career.

Methods: Using a pre-post intervention study design, Nottingham University Hospitals NHS Trust (NUH) teaching materials were
adapted by adding clinical images of dermatological conditions in skin of colour to existing teaching sessions (obtained from
DermNetNZ). Four new learning objectives were set relating to skin of colour in four common skin conditions in the curriculum:
acne, eczema, psoriasis and skin cancer. Teaching materials were added to cover this content, and knowledge acquisition was assessed
before and after the dermatology rotation using a pre/post-attachment questionnaire. Data were analysed using descriptive analysis.
Results: Ninety-nine medical students completed pre- and post-dermatology attachment questionnaires. Students’ confidence in
recognising skin conditions in patients with skin of colour improved, with 71% reporting confidence <5/10 pre-attachment and 74.7%
reporting confidence >5/10 post-attachment. The post-attachment questionnaire showed that 97% of students identified increased risk
of post-inflammatory hyperpigmentation and scarring in acne in skin of colour, 94.9% recognised psoriatic plaques differed in darker
skin tones, 100% recognised erythema can be challenging to identify in eczema of darker skin tones, and 97% identified that
melanoma is diagnosed later and is associated with poorer survival in patients with skin of colour.

Conclusion: Adaptations to the NUH dermatology teaching materials demonstrate the feasibility and educational benefits of
incorporating skin of colour content into existing undergraduate dermatology teaching. Data collection is ongoing to increase sample
size and assess inclusivity. Results are preliminary and may be limited by methods used to assess knowledge gain and confidence.
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Introduction

Healthcare professionals often see patients with skin conditions, with studies showing that 36% of patients presenting to
general practice have at least one skin problem.! Beyond localised healthcare services, the high prevalence of skin
disease also extends globally and is currently the fourth-biggest cause of illness-related disability internationally.” This
indicates that skin disease is a significant contributor to disability worldwide. Furthermore, this burden of skin disease on
healthcare services is increasing globally due to modifiable factors, such as smoking, alcohol and sun exposure increasing
the incidence of dermatological disease.” This emphasises the need for healthcare professionals to be confident in the
management of dermatological conditions. Moreover, the large diversity of the general population,* including skin type
and ethnicity, results in a wider variety of skin tones that require examination and treatment. The skin can be graded into
six different types, according to the Fitzpatrick scale,” which was historically created to describe an individual’s response
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to phototherapy, referencing their capability to burn or tan in relation to ultraviolet exposure. The large variety of skin
types and tones can affect the clinical presentation of skin conditions, with “typical” skin disease features presenting
differently depending on skin tone.® This highlights the need for healthcare professionals to have good awareness and
knowledge of the presentation of skin disease in Skin of Colour (SoC). A lack of knowledge of how skin diseases may
present in different skin tones could lead to misdiagnosis and delayed treatment of conditions.

Despite the high volume of skin disease encountered by healthcare professionals, there remains a lack of dermatology
teaching within the medical school curricula.” Currently, medical schools typically offer a dermatology placement lasting
a maximum of 2 weeks,® providing little time for students to fully understand the fundamentals of skin disease. This
could contribute to doctors feeling inadequately trained to treat skin disease.® Studies have found that general practi-
tioners (GPs) feel that they lack sufficient training or education in the skills required to identify and diagnose specific
skin lesions.”

In addition, there is a notable lack of representation and diversity in the resources used to deliver the dermatology
curriculum in medical schools.'® This was recognised as a global issue by an expert panel of consultant dermatologists
representing six different countries.'' Through literature search using the key word “skin of colour”, they highlighted the
disproportionate representation of this population within medical textbooks.!' Photographs used to teach students how to
recognise skin diseases are rarely of darker skin tones, with very common skin conditions (eg. acne vulgaris) often
depicted on lighter skin.'> On average, approximately only four percent of images from medical and anatomy textbooks
have dark skin tones.'” This immediately limits medical students’ exposure to skin conditions in SoC and their varied
presentation. Inadequate education can result in disparities in patient management based on their skin tone.'* Students
have a lower diagnostic accuracy for patients with non-white skin tones, proving how the current teaching materials are
negatively impacting overall knowledge.'* Consequently, this leads to future doctors’ knowledge and confidence in this
area being impacted.

Lack of awareness of skin disease in patients with SoC could lead to higher rates of morbidity and mortality in these
patients. Poor recognition of disease can lead to misdiagnosis,'> creating an inequality within healthcare. Evidence has
shown that SoC patients with hidradenitis suppurativa are more likely to see a dermatologist 5 years after the first
presentation, in contrast to patients with white skin where it takes approximately 3 years to seek specialist treatment after
initial presentation.'> The diagnostic challenges are further highlighted by the fact that skin conditions in darker skin
tones are also more likely to appear brown/black, as well as having textural changes compared to lighter skin tones.'®
This creates a huge disparity in the quality of healthcare that different patients receive, caused by a lack of understanding
and education of diversity in patient presentation.

If these issues relating to students and doctors’ knowledge of skin diseases in SoC are not addressed, the problem is
only likely to be exacerbated in the future. Medical educators have identified that for an adequate change to occur this
issue must be addressed from a training level,'” for example by tackling the current lack of diversity within medical
school curricula. Improving dermatology medical school teaching to be more inclusive of skin of colour has the potential
to improve clinical accuracy of future doctors. Adequate teaching and training in this underrepresented area will more
likely improve future patient outcomes, hopefully reducing this disparity currently shown in our healthcare system.

Dermatologists and medical educators are recognising the current gaps in medical education and has resulted in
recommendations for increasing the diversity of teaching materials from specialists.'® Yet despite this awareness, the
underlying problem remains largely unaddressed. This requires action and change from the undergraduate medical
education level to determine the effects of change on future doctors. This potential gap in the dermatology medical
school curricula at the University of Nottingham (UoN) and dermatology clinical placement at the Nottingham
University Hospitals (NUH) NHS Trust was identified, with the previous dermatology teaching materials showing
gaps for improving inclusivity in representing skin disease in SoC.

This teaching improvement project investigates whether adapting existing teaching materials and introducing skin of
colour-specific learning objectives improves medical student knowledge and confidence of skin disease in patients with
skin of colour. It is anticipated that students who are taught about skin disease with more inclusive teaching materials will
have better knowledge and confidence compared to their pre-study levels. Students at the UoN medical school undertake
a two-week dermatology clinical placement during their third or fourth year of study. Informal feedback from current
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students and clinical teaching fellow doctors highlighted the need for more inclusivity and diversity within the current
dermatology teaching materials. However, the question remains as to how best to implement changes within the teaching
materials, and their effectiveness in improving students’ knowledge.

Previous studies have attempted to improve inclusivity within medical school dermatology teaching materials,
including introducing additional one-off seminars which have shown to improve student confidence in recognising
conditions in skin of colour.'” However, these interventions have often required additional time, extra resources and have
not been integrated into existing teaching materials. Despite the growing number of studies highlighting the under-
representation of SoC in dermatology teaching materials,?® the current literature lacks research on minimal-resource,
targeted teaching material adjustments, such as SoC-specific teaching materials and learning objectives, on students’
confidence and understanding. This highlights the need for minimal resource teaching material-integrated strategies that
can be included within current dermatology placements for students.

This teaching improvement project therefore seeks to adapt existing teaching materials to be more inclusive of SoC and assess
the overall impact on student knowledge and confidence, aiming to provide guidance for future teaching material development.

Methods

This teaching improvement project was conducted on 99 medical students at UoN during their two-week dermatology
clinical attachment between March and September 2025. This study used a prospective, non-randomised, pre-post
intervention study design. No control group was included as all medical students received teaching from the adapted
teaching materials to ensure equitable learning experiences. Thus, an absolute causal relationship could not be identified,
and evaluation was limited to pre- and post-attachment changes. Medical students involved were either in their third or
fourth year, depending on where their dermatology placement occurred within their clinical placement rotation.
Participation in the teaching improvement project was voluntary for medical students. Before this educational interven-
tion, dermatology resources in the UoN dermatology teaching programme primarily featured lighter skin tones, with
minimal representation of darker skin tones and skin conditions in SoC.

Four new specific learning objectives were added to the teaching material which focused on enhancing awareness and
understanding of how the following skin conditions present in patients with SoC: eczema, psoriasis, acne and malignant
melanoma. The learning objectives were as follows:

1. Identify that there is a higher risk of hyperpigmentation and scarring in acne in people with SoC.*!

2. Recognise that psoriatic plaques can present differently in darker skin tones: including a lack of obvious erythema
and plaques may be purplish, reddish, white or greyish colour.?***

3. Recognise that erythema can be more challenging to identify in patients with eczema and darker skin tones.*

4. Identify that malignant melanoma is diagnosed at more advanced stages and associated with worse survival rates

among individuals with SoC.?>~°

These objectives were highlighted to students particularly in placement inductions and session objectives. Acne, psoriasis

7 and their notable

and eczema were chosen due to their high incidence in primary care and dermatology clinics,”
difference in presentation in SoC patients. Furthermore, melanoma was chosen due to the high burden skin cancers pose
on healthcare services,”® and due to its typical late-stage presentation in patients with SoC.?>*® These skin conditions are
also consistent with the existing teaching curriculum and GMC’s “Outcomes for Graduates”.?

Existing dermatology teaching materials were adapted to be more inclusive of SoC by adding images of different skin
tones throughout existing teaching materials. Clinical images incorporated were obtained from DermNetNZ, ensuring
that a diverse range of skin tones were included. DermNetNZ was chosen as an image source as they were high-quality
images, non-identifiable with a declaration of patient consent obtained.

The adapted two dermatology teaching programme included a two-hour induction session, two two-hour interactive
tutorials with lectures and case-based discussions and a four-hour expert patient simulation activity. The two-hour
induction session focused on history taking and rash/lesion description terminology and introduced a total of nine new

images of skin disease in SoC. The first interactive tutorial focused on skin cancer diagnosis and breaking bad news and
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incorporated three new images of skin disease in SoC. The second interactive tutorial focused on acute dermatology and
emergencies and introduced two new images of skin disease in SoC. The expert patient session involved real-life patient
actors and students taking a history and examining the patient. Peer and teacher feedback was applied using the
Pendleton model. A PowerPoint was then used to teach each condition an expert patient presented and included nine
new images of SoC, with at least one new image per condition. Patient cases in the expert patient session included
malignant melanoma, psoriasis, urticaria, acne vulgaris and scabies. Overall, a total of 23 SoC images were added across
all teaching sessions. Clinical images of the following conditions in SoC were included: malignant melanoma, psoriasis,
eczema, acne, urticaria and scabies. The four skin conditions in the new learning objectives were the focus and
highlighted due to their common presentation within clinical practice and curriculum, however the additional skin
conditions stated were included to provide broader clinical context. Verbal teaching delivery alongside the adapted
teaching materials was tailored to highlight awareness of the different conditions in skin of colour. All students received
the same teaching materials and observed the same updated patient images. Outside of these structured sessions, which
included the adapted teaching materials, students were assigned to regular dermatology hospital clinics in a variety of
sub-specialties.

The effectiveness of the adapted teaching materials was assessed using a pre- and post-dermatology placement online
questionnaire accessed via a QR code. This aimed to evaluate changes in students’ knowledge and confidence in SoC
patients. All responses received were anonymous. The pre-attachment questionnaire focused on assessing students’
confidence and included one single question asking students to rate their ability in recognising skin disease in SoC using
a Likert scale (0 being low confidence and 10 being high confidence). The post-attachment questionnaire focused on
assessing students’ confidence and knowledge and included five questions, one question assessing confidence and four
questions assessing knowledge. The first question assessed confidence and asked students to re-rate their ability to
recognise skin disease in SoC post-attachment using the same Likert scale as the pre-attachment questionnaire. A single
best answer (SBA) multiple-choice question format was used to assess student knowledge, with each of the four
questions covering a different condition highlighted in the learning objectives. These specific questions are shown in
Figure 1.

Confidence levels were assessed in this teaching improvement project as they can portray how capable students feel in
a certain medical subject area. Studies have shown that confidence can affect a person’s engagement in medical tasks and

1. As aconsequence of acne in people with SoC, there is a greater risk of:
a. Persistent erythema of the skin (redness)
b. Post-inflammatory hyperpigmentation (dark marks)

2. In people with darker skin tones, psoriasis often appears as violaceous (purple-
brown) or dark brown plaques with thicker scaling, rather than the red salmon
pink plagues typically seen in the fair skin
a. True
b. False

3. In patients with eczema and darker skin tones, what feature can be more
challenging to identify?
a. Erythema (redness)
b. Excoriation marks (from scratching)
c. Thickness of the skin

4. Among individuals with SoC, melanoma is diagnosed at more advanced stages
and associated with worse survival rates
a. True
b. False

Figure | Single best answer (SBA) questions used in post-attachment questionnaire to evaluate knowledge of skin conditions in SoC.
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their willingness to make decisions in a clinical environment.>* Thus, confidence levels could show the change pre- and
post-attachment in students’ perceived ability to recognise conditions and manage patients who have skin disease in SoC.
Furthermore, a Likert scale was chosen to enable numerical data to be gathered, enabling easy comparison pre- and post-
attachment. Four SBA questions were included to directly assess each of the four newly introduced learning objectives.
Each SBA question aligned with one learning objective, ensuring the question assessed exactly what was intended for
students to learn. This also allowed results to be recorded per objective and made it easy to assess which specific learning
objectives were achieved.

Data was analysed by comparing student answers from the pre- and post-attachment questionnaires. Confidence
ratings pre- and post-attachment were interpreted by calculating the percentage of each score given by students, and the
percentage change in students reporting confidence of >5 etc. Post-attachment student knowledge was analysed by
calculating the percentage of students who were able to correctly answer questions about that specific skin disease in
SoC. Microsoft Excel was used to gather the data, and descriptive statistics were used only in this project. There was
deemed not to be scope for inferential statistics in this study due to small cohort size (n=99) and lack of control group,
thus it would not be informative or appropriate. In addition, the exploratory nature of this teaching improvement meant
descriptive analytics were useful in presenting initial findings when evaluating the intervention. Furthermore, this study
was designed to assess initial feasibility and educational benefit of this intervention rather than a formal hypothesis. Thus,
descriptive analysis was considered most informative in reporting results and advising future more detailed evaluation.

Results

A total of 99 responses were received from the pre- and post-dermatology attachment questionnaires throughout the
period of March—September 2025. One hundred percent of students who completed the pre-attachment questionnaire also
completed the post-attachment questionnaire (n=99).

Initially, the majority of students reported low confidence in recognising skin conditions in patients with SoC, with
71.7% rating their confidence at 5 out of 10 or lower in the pre-attachment questionnaire (see Figure 2). Post-attachment
questionnaires revealed an improvement in student confidence, with 74.7% rating their confidence above 5 out of 10
post-attachment (see Figure 3).

In the post-attachment multiple-choice questions, 97% of students were able to identify the increased risk of post-
inflammatory hyperpigmentation and scarring in acne in SoC. Additionally, 94.9% of students were able to correctly
recognise that psoriatic plaques could present differently in darker skin tones. Furthermore, 100% of students were able
to recognise that erythema can be more challenging to identify in eczema of darker skin tones. Finally, 97% of the
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Figure 2 A bar graph showing students’ self-reported confidence levels in recognising skin conditions in SoC pre-attachment.
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Figure 3 A bar graph showing students’ self-reported confidence levels in recognising skin conditions in SoC post-attachment.

students could correctly identify that malignant melanoma is diagnosed at more advanced stages and associated with
worse survival rates among individuals with SoC.

Discussion

This teaching improvement project aimed to adapt existing teaching materials to enhance student knowledge of skin
disease in SoC, introduce dedicated learning objectives, and evaluate the impact the adaptations have on students’ overall
confidence and knowledge in patients with SoC. The project’s findings offer insight into the strength of this specific
educational intervention in enhancing diversity and inclusivity within dermatology teaching materials.

The increase in confidence level reported by students after undertaking the adapted dermatology teaching materials
shows that these changes were beneficial in equipping students to identify skin disease in patients with SoC. Although
reported confidence levels do not directly correlate with the accuracy of diagnosis, they are a contributing factor to
students’ general willingness and competency to manage patients with different skin tones. Most students were able to
correctly answer the multiple-choice questions presented to them to assess their knowledge of skin conditions in patients
with SoC, with no less than 94% being able to accurately select the correct answer for each question. The high accuracy
level across all four skin diseases potentially demonstrates effective learning of the updated teaching materials, especially
considering it was a short clinical placement in which the students undertook. Improved knowledge across these four
common skin conditions is key in students having a good awareness of skin disease in SoC as they are all very common
yet often underrepresented in patients with different skin tones.

Previous studies have highlighted the lack of diversity and inclusion of SoC within dermatology curricula,'® resulting
in a disparity in the healthcare received by patients depending on their skin tone. The initial low confidence reported by
students in this project (71.7% of students rating 5/10 or lower) emphasises how SoC is underrepresented within medical
education. The results of this educational intervention are supported by previous studies, which also demonstrate that
targeted educational interventions can improve students’ confidence in recognising skin conditions in SoC.'*!'**! Related
studies introducing an additional one-off skin-type diversity seminars or cross-sectional improvement projects demon-
strated increased competence and confidence in knowledge of disease in skin of colour, aligning with the findings of this
project.’*>!

Whilst previous studies have assessed standalone educational interventions, this project evaluates an embedded
teaching material change without increasing teaching time. Unlike one-off sessions, our project was fully integrated
within existing teaching materials to ensure adequate exposure throughout clinical placements. In comparison to earlier
research, which shows the potential for improved SoC teaching, this project demonstrates how this can be established
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within existing medical school teaching materials. What makes this teaching enhancement project novel is the feasibility
of integrating inclusive SoC content into existing materials without extending teaching hours, whilst also improving
students’ knowledge and confidence. The study has contributed to current literature by evaluating a low-cost and easy-
access approach to improving diversity within dermatology teaching, which could improve clinical competence of future
doctors treating a diverse population. The approaches used in this project could offer broader applicability across UK
medical school curricula, and provides a practical, scalable and low-resource model to which medical schools could
improve inclusivity within their teaching resources. Most importantly, this project was created as a pilot with the aim to
call for more studies and integration of inclusive study material throughout UK medical schools.

The main strength of this project was the educational intervention’s integration into the current medical school
teaching materials — making it more reflective of how the changes could work practically in the curriculum and likely
promoting student engagement. Another strength is that the use of DermNetNZ provided the opportunity to use images
from real-life patients. This allowed the students to properly visualise presentation of skin disease in a variety of skin
tones, as they may appear in clinical practice. The project was further strengthened by using four key conditions in the
learning objectives. Students are more likely to encounter these skin diseases in clinical practice, and this project has
increased their knowledge of diagnosis and management of them. The use of pre- and post-attachment questionnaires
enabled a comparison to be formed of confidence levels during this attachment. The different questions used allowed for
both student knowledge and confidence to be assessed, enabling a wide range of modalities to be evaluated.

By improving teaching material inclusivity and diversity, this project has also potentially had a broader impact by
preparing students to treat and manage more diverse populations in their future medical careers. This will inevitably
hopefully improve the disparity in healthcare patients receive depending on their skin type.® The improved confidence
and knowledge seen could potentially translate to better clinical practice for patients with SoC in the future. Repeated
exposure of skin disease in SoC means medical students are more likely to accurately diagnose, overall improving patient
safety. By addressing this issue at a training level, it is hoped that the next generation of doctors will be more experienced
in treating a variety of skin types and will have improved clinical competence in this area. Thus, there is potential for
a longer-term educational outcome by improving diagnostic accuracy for a larger variety of patients. Overall, this could
potentially contribute to addressing the issue of physicians lacking exposure to skin disease in SoC. Furthermore, this
project will hopefully encourage students to be more inclusive in their diagnostic reasoning, a skill which is a useful habit
to develop early on in a clinical career and can be applied to a wide variety of specialities.'* This will positively impact
medical students’ diagnostic accuracy amongst a diverse population in real-life clinical scenarios when they eventually
qualify as doctors in the future.

The project was limited by its relatively small sample size (n=99), with a larger sample size more likely to capture
a wider variety of knowledge among medical students. Furthermore, because this project did not include a control group,
it is difficult to determine whether the improvements seen in student knowledge and confidence were directly caused by
the educational intervention itself, or if they might have resulted from other factors such as prior experience.
Additionally, the absence of inferential statistics means it is not possible to evaluate that the changes seen post-
attachment was due to the adapted teaching materials alone. Therefore, no causal relationship can be identified. The
use of confidence ratings enabled students to self-report their assumed confidence post-attachment, however it is not an
accurate measure of diagnostic certainty and performance in clinical settings. Confidence ratings could be subjective
between different students which further makes it difficult to assess the true impact the adapted teaching materials had on
the students’ learning and self-perceived ability. Additionally, students may potentially overestimate their perceived
ability which does not correlate with their clinical practice. The small number of SBA questions used in the post-
attachment questionnaire means it is difficult to fully assess knowledge retention post-attachment. SBA questions are
short and may limit the assessment of students’ deeper clinical reasoning as if in real hospital settings. Having a larger
number and variety of questions tested would have enabled more understanding into the overall student knowledge
gained in this study. Although self-reported confidence levels and SBA questions present good initial analysis, they do
not offer full insight into students’ ability to clinically reason and accurately diagnose patients. Thus, these results need to
be interpreted with caution when evaluating the full impact this teaching enhancement project had on knowledge and
confidence. Furthermore, this project measured the short-term outcome of acquired student knowledge, rather than long-
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term retention. This means it is difficult to assess the true impact this teaching improvement project would have had on
long-term learning, therefore also the impact it would have when these students are working as clinical doctors in the
future.

Future work could involve assessing clinical knowledge retained in this study through different types of exams, such
as a clinical OSCE environment. This would evaluate students’ diagnostic competence and whether the new teaching
materials have benefited their clinical skills. Other directions for further research could involve piloting increased
inclusivity within teaching materials across a wider variety of specialities, including working towards making changes
throughout the entire medical curriculum to ensure that all students are mandated to learn this. This would promote an
improvement in the management of diverse patients across the entire healthcare system, and not just within dermatology.
Additionally, this project could be replicated at other universities to improve diversity of teaching materials on a national
scale. A wider variety of clinical images used would also further enhance diversity by including more skin conditions in
different skin types (eg. hidradenitis suppurativa, lupus and scabies).

Conclusion

Overall, this project demonstrated the feasibility and educational benefits of incorporating inclusive skin of colour
content in to existing undergraduate dermatology teaching. Adaptations to the NUH dermatology teaching materials have
potentially improved students’ awareness of skin conditions in patients with SoC and increased their confidence in
recognition. Although these findings have offered good initial insight, it is noted that findings should be carefully
considered within context. This is due to the limitations of the study surrounding subjectivity of self-reported confidence
and the modest SBA knowledge testing. Inclusive teaching materials are essential if future doctors are going to be able to
treat and manage an increasingly diverse population. This has the potential to reduce inequalities in healthcare and
improve clinical competence in the treatment of a large variety of patients. Further work is ongoing to increase the
sample size of this project and assess the true long-term impact of this intervention on inclusivity within medical student
teaching and healthcare.
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