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Abstract

Background: Health inequalities are a well-known and widespread phenomenon

throughout health care settings. In particular, people of color experience higher rates of

delayed and/or misdiagnosis contributing to poorer outcomes and an increased mor-

tality risk. Research suggests that health care professionals find it more difficult to

correctly diagnose dermatological conditions in the non-White patient demographic.

Although podiatrists routinely examine and assess skin lesions, there is a paucity of

research exploring their accuracy or confidence in recognizing skin pathologies. This

study aims to investigate podiatry student's ability, confidence, approaches, and per-

ceptions in diagnosing dermatology pathologies in different skin tones.

A mixed methods exploratory sequential design is proposed. In stage one, podiatry

students from different higher education institutions will be invited to complete a

pictorial survey. We have designed a survey comprising six validated images of in-

flammatory skin pathology (either eczema or psoriasis) in three different skin tone

categories, standardized using the Fitzpatrick scale. Data from the survey in stage one

will then be utilized to inform the next stage of the research. In stage two, respondents

who completed the initial survey will be invited to participate in focus groups to explore

their perceptions surrounding diagnostic approaches, confidence, and perceptions of

skin conditions in different skin tone. A process of thematic analysis will be employed to

identify emergent themes from these data.

Methods: A mixed methods exploratory sequential design is proposed. In stage one,

podiatry students from different higher education institutions will be invited to com-

plete a pictorial survey. We have designed a survey comprising six validated images of

inflammatory skin pathology (either eczema or psoriasis) in three different skin tone

categories, standardized using the Fitzpatrick scale. Data from the survey in stage one

will then be utilized to inform the next stage of the research. In stage two, respondents

who completed the initial survey will be invited to participate in focus groups to explore

their perceptions surrounding diagnostic approaches, confidence, and perceptions of
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skin conditions in different skin tone. A process of thematic analysis will be employed to

identify emergent themes from these data.
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decolonizing education, health inequalities, mixed methods, podiatry, skin tone diversity

1 | INTRODUCTION

Disparities in health care across ethnic and racial minorities have been

extensively investigated, and the health inequalities associated with

variations in skin color remain a well-known phenomenon [1–6].

Health care professionals find it more difficult to diagnose dermato-

logical conditions in patients of a non-White background, conse-

quently people of color face a higher proportion of delayed or

misdiagnosis [2, 5, 7]. This leads to poorer prognoses and in some cases

decreased survival rates compared to their White counterparts [4, 8,

9]. For example, the detection of melanoma by general practitioners

was significantly better in people with lighter skin [10]. Similarly,

Fenton and colleagues [11] reported squamous cell carcinoma and

atopic dermatitis were accurately diagnosed more frequently in peo-

ple with lighter skin tone by medical students. However, reasons for

these diagnostic differences are complex and multifactorial.

Skin phototype is determined by genetic background, ultraviolet

light exposure, and chromophore distribution [12]. Skin of color is

defined as a richly pigmented skin tone and typifying people from

Asian, Hispanic, Native American, Native Hawaiian, Middle Eastern,

Caribbean Black, African American, or African backgrounds who are

classified as types 4–6 on the Fitzpatrick phototype scale [13]

(Figure 1). Physiological differences between skin phototypes impact

skin function in terms of the incidence and prevalence of certain

dermatological conditions [15]. For instance, higher levels of melanin

are considered protective against UV rays and consequently against

certain skin cancers [16]. Therefore, the prevalence of common skin

cancers is lower in people with darker skin phototypes [17], which

may also explain some disparities in diagnosis rates. Skin pathologies

present with significant differences across the spectrum of skin tone.

Practitioners therefore need to be mindful of the fact that common

dermatological disorders have specific clinical presentations in

different skin phototypes [18]. For example, inflammatory skin le-

sions are typically characterized by redness in the lighter skin pho-

totypes, and hyperpigmentation in darker skin types [15, 19, 20].

Turbes and colleagues [21] report medical textbooks consistently

underrepresent patients with skin of color and/or from ethnic mi-

norities risking a promotion of ‘whiteness’ as the norm. A study

analyzing three of America's leading medical textbooks reported

4,146 images, in which 74.5% represented light skin tones, 21% me-

dium skin tones, and only 4.5% dark skin tones [22]. Similarly, analysis

of powerpoint slide decks in a North American medical school

revealed 78.4% images were white and the remaining minority were

from persons of color [23]. The lack of diversity and absence of dark

skin tone images may mean that health care students are educated to

detect, diagnose, and treat dermatological conditions primarily on the

basis of light skin tones, despite the aforementioned differences in

clinical presentation [19, 22]. The gap in knowledge and potential for a

biased approach can lead to inaccuracies in diagnosis and a failure to

detect serious conditions in a timely manner [24]. Consequently,

preregistration education may, however inadvertently, embed health

inequalities by limiting diagnostic confidence and ability in graduates.

Finally, online resources can be used by both patients and health

professionals alike to research health conditions. Despite its popu-

larity, a review of Google found only 5.7% of the images of dermato-

logical conditions were in dark skin tones, whereas the majority of

images were of white and light skin tones [25]. This lack of diverse

online images depicting dark skin tones could further compound

diagnostic error by health professionals. Kurtti et al. [25] further

report the lack of representation in online images means people with

skin of color may have a lower level of understanding of their own

health and importantly when to seek help. Taken together, the over-

representation of lighter skin tones means that the ability to recognize

or diagnose and treat dermatological conditions in patients with skin

of color can be impaired, adversely affecting the quality of care.

Podiatrists are key members of the health care team and routinely

examine and treat dermatological conditions affecting patients' lower

limbs and feet. The NHS long-term plan highlights the need for con-

fidence and competence in providing high quality and equitable care to

patients of all backgrounds [26]. Moreover, the new delivery plan for

recovering access to primary care [27] highlights the need for capacity

building to enable patients to access the wider health care team. It is

worth noting that 14.2% of the general practice consultations include

skin lesions [28]. There are no easily identifiable published reports

regarding the diagnostic accuracy of dermatological lesions among

podiatrists, particularly in skin of different color. Recently, there has

been a pedagogical imperative to ‘decolonize the curriculum’ seeking

to end the over-representation of a Eurocentric/Western epistemo-

logical lens in favor of a more diverse curricula [29, 30]. Improving

wider representation aims, among other goals, to improve the expe-

rience and academic outcome of students from marginalized and

under-represented groups [31]. Integrating and enhancing these

perspectives offers greater insight into culturally diverse populations

and the health issues they face [32]. Substantial efforts have been

made across the higher education sector to ‘decolonise’ curricula and

pedagogy and most higher education institutes offer toolkits (such as

the one from SOAS [33]) and/or inclusive curricula health-checks

(such as the example from ULC [34]). Current health care students

are likely to have been exposed to this change in curricula in a way that

many qualified practitioners might not [35]. Consequently, we sought

to explore pre-registration podiatry students' diagnostic approach to

inflammatory skin lesions in different skin tones and identify potential

barriers to confidently diagnose common dermatological conditions

across different skin phototypes.
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2 | METHODS

2.1 | Study design

A mixed-methods exploratory sequential design is proposed utilizing

an interpretivist approach to our analytical processes. Mixed

methods research designs seek to integrate quantitative and quali-

tative approaches into one study to enhance understanding, uncover

patterns, and offer different perspectives on the issues highlighted

that neither approach could do alone [36–39]. In our study a two-
stage approach is planned. Stage one will consist of a pictorial sur-

vey of images in different skin tones and participants select the

correct diagnosis from a selection of different skin complaints. This

information seeks to inform stage two, which will comprise a series of

focus groups to enable a deeper exploration of decision-making,

confidence, limitations, and understanding. This study is designed in

accordance with ASSESS principles for reporting mixed methods

studies [40].

2.2 | Ethical considerations and reflexivity

Ethical approval was granted by the University of Brighton, School of

Sport and Health Science Research Ethics Committee (ref 2022–

9784). Throughout the study strict confidentially and anonymity will

be upheld. The research team was purposively selected to be inclu-

sive of a range of individuals with different cultural and ethnic

backgrounds to offer a wider epistemological standpoint. Equally, the

researchers recognize that our position as podiatrists may influence

our data analysis. To mitigate this potential bias, all researchers will

complete online training associated with focus group management. In

addition, methodologically, we will seek respondent validation

throughout to ensure our interpretation of results is a true reflection

of our participants' thoughts and perceptions.

2.3 | Questionnaire design

Owing to a lack of validated instruments in the literature, a pictorial

survey was initially developed de novo to assess podiatrists' diag-

nostic accuracy in different skin phototypes. A pictorial survey was

preferred to support and encourage subsequent focus group dis-

cussions, explore the reasoning behind podiatrists' diagnoses, and

enhance the likelihood of obtaining relevant data during the quali-

tative phase of the study, utilizing a process similar photo elicitation

[41]. For the pictorial survey, the Fitzpatrick's classification [13] was

used to standardize different skin phenotypes. A series of validated

images of dermatological complaints were obtained (with consent)

from the Primary Care Dermatology Society [42]. Limitations of

suitable medical images for teaching and research is an established

problem [22, 23, 43] and we found a paucity of suitable images

available even from respected and trusted sources. Consequently, we

were forced to collapse the six phototypes originally proposed by

Fitzpatrick into three groups (Table 1).

Table 1 shows how researchers combined the six Fitzpatrick's

phototypes (central column) into three groups (left column): light skin

phototype, medium skin phototype, and dark skin phototype. An

image of psoriasis and eczema for each skin phototype group was

retrieved to generate a six-image pictorial survey. The right column

provides an outline description of Fitzpatrick's phototypes.

Given the images available, we chose two inflammatory skin

conditions, psoriasis and atopic eczema to assess podiatrists' diag-

nostic accuracy. Our rationale was two-fold. Firstly, podiatrists are

highly likely to see patients with either of these skin conditions,

particularly given increased possibility of secondary complications in

these complaints, for example, bacterial infection. Secondly, there are

important differences in clinical presentation and incidence across

populations with different skin phototypes [16]. For example, psori-

asis in patients with darker skin phototype is characterized by more

scaling and thicker plaques, greater body involvement, less

F I G U R E 1 The Fitzpatrick skin phototype scale [14].
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noticeable erythema and increased risk of hyperpigmentation than

patients with lighter skin [44, 45]. Similarly, atopic eczema in darker

skinned populations presents with less distinguishable redness and

erythema and shows purple-brown skin rashes [46, 47]. One image of

psoriasis and one image of atopic eczema for each skin phototype

group in Table 1 will be used. We sought to select images on both the

anterior and posterior surfaces of the lower limb to focus on the

nature and character of the lesion, not simply its anatomical location.

The initial version of the survey was completed by eight qualified

podiatrists from a mix of settings (NHS, private practice and higher

education) via an online request. Each podiatrist was invited to

complete the questionnaire and comment on face validity and

feasibility, which led to minor changes in layout, wording, and the

choice of diagnostic possibilities presented in each question. The final

version of the completed questionnaire consisted of six different

images of psoriasis or eczema with a choice of five different differ-

ential diagnoses to choose from (supplementary file 1). A Cronbach's

alpha was subsequently computed to assess the test–retest reliability

of the pictorial survey (0.941), indicating a high level of consistency.

2.4 | Focus group development

Focus groups will be conducted to explore and discuss the responses

from the pictorial survey. Focus groups can provide a richness of data

by promoting interaction and discussion between participants [48, 49].

Initially, two qualified podiatrists who completed the pictorial survey

worked with researchers to develop the focus group schedule. To

encourage discussion, researchers (GM, YA, and JG) selected the im-

ages with the highest diagnostic accuracy in the initial pictorial survey.

The discussion sought to analyze clinical reasoning behind podiatrists'

diagnoses and consideration of participants' confidence in making

diagnoses. Verbatim transcription of discussions and nonverbal

communication notes were combined into a single “preliminary tran-

script” that acted as a resource to develop and refine the focus group

schedule and prompts. Researchers utilized a process of thematic

analysis to systematically explore the diagnostic approach of skin le-

sions in different skin phototypes and investigate their perceived

confidence. To ensure the acceptability and appropriateness of

questions, the draft focus group schedule was returned to podiatrists

to seek their option prior to completion. The final version of agreed

focus group questions and prompts are available in supplementary

file 2. One key recommendation was for small focus groups (<8 par-

ticipants) to encourage participant sharing, particularly around sen-

sitive topics such as perceived confidence in diagnostic ability [50, 51].

2.5 | Main study

2.5.1 | Subjects and settings

Purposive nonprobability sampling will be undertaken from different

cohorts of final-year podiatry students from different higher educa-

tion institutions across south/central England. Cohorts will be from

different academic years to avoid potential ‘cohort effect’ associated

with external factors beyond our control. Potential participants will

be invited via email from a university-based administrator to avoid

coercion by academic tutors or the research team. Participants may

include both preregistration MSc and/or BSc cohorts who attend

similar teaching sessions and complete a similar number of placement

hours (inclusion/exclusion criteria are detailed in Table 2).

2.5.2 | Questionnaire delivery

The pictorial questionnaire is designed to be completed in participants

own setting on their own device over a 4-week window to take account

of formal academic commitments. To ensure anonymity and confi-

dentiality, each participant will be allocated an individual identification

number to use on the completion and return of the questionnaire to

the research team. At the time of completion respondents will be asked

if they would like to participate in a subsequent focus group.

T A B L E 1 Researchers skin phototypes allocation based on the Fitzpatrick's phototypes classification [adapted from 14].

Researchers' skin phototypes allocation Fitzpatrick phototypes Fitzpatrick phototypes description

Light skin phototype group
Fitzpatrick's phototype I

Always burns, never tans

Fitzpatrick's phototype II
Usually burns, tans less than average (with difficulty

Medium skin phototype group
Fitzpatrick's phototype III

Sometimes mild burns, tans about average

Fitzpatrick's phototype IV
Rarely burns, tans more than average (with ease)

Dark skin phototype group
Fitzpatrick's phototype V

Rarely burns, tans deeply

Fitzpatrick's phototype VI
Never burns, tans deeply

4 of 8 - JOURNAL OF FOOT AND ANKLE RESEARCH
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2.5.3 | Focus group management

Following questionnaire completion and to maximize participation,

focus groups will be held online via Microsoft Teams. Each focus

group is intended to last approximately 60 min and are semi-
structured to prompt the contextualization and exploration of the

questionnaire results with allowance for discussion of wider context

and ideas. To support and augment the focus group, the correct an-

swers to the questionnaire questions will be revealed, but without

the revelation of the full study results. With consent, each focus

group will be recorded using the Microsoft Teams recording facility

and transcribed with the Teams live captions feature. Participants

will have the option to have their cameras on or off and notes on

social cues (head nodding/shaking, pauses, laughter, and changes in

facial expression) will be noted, where possible, and added to the

transcript in italics.

2.6 | Data analysis

2.6.1 | Pictorial survey

Categorical data will indicate the total number of correct answers for

each skin tone and the total number of correct respondents for each

skin condition (either eczema or psoriasis). For ease of comparison all

data will be presented as percentages.

2.6.2 | Focus group data

Prior to analysis, members of the research team will check transcripts

against the audio recordings to confirm consistency and to gain fa-

miliarity with the data [52]. To ensure anonymity, all identifying

factors in the transcripts will be removed and participants allocated a

pseudonym. Each piece of extracted data will be analyzed, with key

words and phrases highlighted in different colors for ease of differ-

entiation, coded, and commented on with the purpose of searching

for meanings and potential themes. Once the analysis process is

complete, researchers will discuss and agree findings, organizing

them into a set of themes once thematic saturation is achieved [52,

53]. Table 3 outlines the analysis process. Detailed coding and anal-

ysis of the data enables identification and refinement of complex

themes and seeks to reveal a rich, thick textual description of the

data that reflects the aims of the study. Once complete, themes will

be returned to participants for respondent validation to enhance

credibility and trustworthiness of the analysis process.

2.7 | Quantitative and qualitative component
integration

Integration represented a multi-level process, which aims to enhance

value by increasing the strengths and reducing the weaknesses of the

individual quantitative and the qualitative components [54–56]. In this

study we adopted a contiguous approach where data integration took

place at the design and method level as well as at the interpretation and

reporting level [57]. Adopting an exploratory sequential design where

one component informs the next represented the first level of inte-

gration between quantitative and qualitative components [58]. For the

ease of understanding, quantitative and qualitative results are

described separately but are intrinsically linked as the quantitative

element informed the qualitative component of the study. Both ele-

ments are then combined in the analysis through the discussion.

3 | DISCUSSION

The present study aims to investigate podiatrists' diagnostic accuracy

and explore clinical reasoning for dermatological lesions seen in

different skin phototypes, together with the potential barriers to

current assessment techniques. Importantly, our design seeks to

maximize the inherent advantages offered by differing methodolog-

ical paradigms. The data collection period using different student

cohorts seeks to overcome issues with smaller sample sizes that can

limit generalizability of qualitative research. In addition, we chose

students at different institutions to avoid any potential bias associ-

ated with a ‘cohort effect’.

Although diagnostic accuracy among other health professionals

and practitioners has already been investigated for different

dermatological conditions, [10, 12] to the best of our knowledge a

mixed-method study has never been adopted to further explore this

type of clinical reasoning among podiatrists. The quantitative findings

of this study were used to inform the qualitative phase, combining

both approaches offered complementarity to reach an in-depth

T A B L E 2 Participant inclusion/exclusion criteria.

Criteria

Included Be a final year student on either a preregistration or undergraduate podiatry course

Aged 18 years or over

Competency in English language to understand instructions and give full consent to

participate

Similar levels of clinical practice and academic exposure to peers in that cohort

Excluded Previous educational background/qualification in dermatology

Students who have graduated from podiatry courses

JOURNAL OF FOOT AND ANKLE RESEARCH - 5 of 8
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understanding of a complex phenomenon [54]. For example, con-

trasting findings may be observed within the quantitative results as

has been consistently demonstrated in studies among a wide range of

health professionals [10–12, 59, 60].

Based on our reviews of the literature this research is the first

mixed-method study that seeks to investigate the dermatological

diagnostic ability of podiatry students on different skin tones and

therefore could be used as a starting point to explore this important

topic further, both within and external to podiatric education. Our

cross-sectional design allowed educational variables to be controlled

such as differences in teaching approaches and student prior knowl-

edge, in so far as this is possible. The robust methodology and the

retrieval of respondent validation increases the trustworthiness of our

results [61]. Although our research design seeks to overcome potential

limitations, we acknowledge some restrictions that are difficult to fully

exclude in the design phase. The paucity of images in non-White skin

types offered an unexpected challenge to questionnaire design and

highlights the on-going need for this type of research. The lack of ‘real-
world’ cues such as anatomical location or medical history may offer a

greater challenge for participants, but equally requires participants to

focus on the characteristics of the lesion. Finally, our participants may

have self-selected based on a vested or predisposed interest in the

topic and as such may limit generalizability. Nevertheless, identifying

differences in diagnostic accuracy is an important first step to

enhancing education to improving quality of care and working toward

eliminating health disparities. The exploration of confidence whether

grounded in aspects already identified in the literature; for example,

the underrepresentation of darker skin phototypes in textbooks and/

or exposure to demographic diversity, or for other yet unidentified

reasons, offers an opportunity to enhance education practice both at

pre-registration and post qualification levels.
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preliminary thoughts of the data during this process. Each researcher reads the transcript

several times.
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themes and how the data supports them with the collating of verbatim transcript excerpts
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reflect on the research outcomes.
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