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ABSTRACT
Background and Objectives: Visual learning equity is a health justice effort
in response to the lack of representation of brown and black skin images in
medical education. This paucity creates a knowledge gap and decreases providers’
competence inmanaging skin disease inminoritized populations. Herein, we aimed
to create a standardized course auditing system to assess the use of brown and black
skin images in medical education.

Methods: We performed a cross-sectional analysis of the 2020-2021 preclinical
curriculumatoneUSmedical school. All human images in the learningmaterialwere
analyzed. Skin colorwas categorized as light/white,medium/brown, and dark/black
using the Massey-Martin New Immigrant Survey Skin Color Scale.

Results: We included 1,660 unique images in our analysis; 71.3%, (n=1,183) were
light/white, 16.1%(n=267)weremedium/brownand 12.7%(n=210)weredark/black.
Dermatologic images of skin, hair, nails, or mucosal disease made up 62.1%
(n=1,031) of the images and 68.1% (n=702) were light/white. The pulmonary course
presented the highest proportion of light/white skin (88.0%, n=44/50) and the
dermatology course presented the lowest proportion of light/white skin (59.0%,
n=301/510). Images of infectious diseases weremore frequently presented in darker
skin colors (χ2 [2]=15.46, P<.001).

Conclusions: Light/white skin was the standard used for visual learning images
in the medical school curriculum at this institution. The authors outline steps
to perform a curriculum audit and diversify medical curricula to ensure the next
generation of physicians are educated to care for all patients.

INTRODUCTION
Visual learning equity is a term coined to represent the health
justice effort to increase the representation of brown and
black skin color images in medical education. Previous studies
have demonstrated that in dermatology textbooks targeted
to both dermatologists and internists, approximately 80%
of the images are of white skin. 1 Additionally, there is a
documented paucity of brown and black skin images in inter-
nal medicine and dermatology residency didactic material,2,3

medical school textbooks,4 and popular United States Medical
Licensing Examination (USMLE) preparatory resources.5

This lack of diverse skin images in medical training cre-
ates a knowledge gap that affects dermatologists as well as
primary care providers (PCPs).6,7 PCPs commonly manage
dermatologic conditions and typically serve as the front line for
evaluating and treating skin disease. More than half of all out-
patient skin-related visits are seen by family medicine, inter-
nal medicine, pediatric, and emergency medicine providers.8

However, these health professionals frequently report feeling
poorly trained in managing dermatologic concerns, and report
low confidence in their ability to identify and treat basic skin
conditions in people with brown and black skin.7 Due to health
professionals’ lack of competency in treating skin conditions
in all populations, people with brown and black skin may
experience delayed or missed diagnoses, which contributes to
known skin health disparities.9–11

As the medical school curriculum is the major source of
learning for medical students, we aim to determine if similar
gaps in brown and black skin color representation exist within
preclinical course material. Previous studies of medical school
curricula have focused broadly on the representation of race
and race portrayal in case examples. 12,13 It is important to
note that race is distinct from skin color. Skin color is a
biologic featuredeterminedby theamount, type, andepidermal
distribution of the cutaneous pigment melanin and the skin’s
reaction to environmental factors such as sunlight. The visible
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color of the skin contributes to the appearance of skin disease.
Race, however, is a societal construct that classifies people
based on skin color, hair texture, and other physical and social
traits. Skin color and race are often conflated; however, skin
color does not directly translate to race, and race does not
directly translate to skin color.

Herein, we focus on the inclusion of diverse skin color
images in the preclinical curriculum at the University of Pitts-
burgh School of Medicine (UPSOM). We assess the associations
of skin color with medical and dermatologic diagnoses, stig-
matized diseases, and depiction of health care professionals.
With a focus on health justice, we present a standardized
course auditing systemandoutline actions steps for curriculum
reform with the goal of equitable representation of a spectrum
of skin colors. We also recommend resources with brown and
black skin images in the hopes that other institutions will take
similar actions to achieve visual learning equity.

METHODS
Data Collection
We evaluated all course material for the 2020-2021 preclinical
curriculum at UPSOM including lecture PowerPoint slides,
course syllabi, group workshop material, and exam items
posted on the course websites of all 34 first- and second-
year medical school courses. We reviewed all human images
of subjects representing a person with a medical condition or
exam finding, undergoing a treatment or procedure, as well
as images of patient-physician interactions. For each image,
we recorded the corresponding diagnosis/representation along
with the respective course. Images of skin, hair, nail, or
mucosal disease were coded as dermatologic conditions. We
also recorded if the image portrayed an infectious disease.
Duplicate images, drawings and cartoons, and images in which
background skin color could not be determined due to poor
image quality or closeup ofmucosa, nails, palms, or soles, were
excluded. This study was considered exempt under educational
settings by the University of Pittsburgh Institutional Review
Board.

Measurements
To score the skin color of the images, we used the Massey-
Martin New Immigrant Survey (NIS) Skin Color Scale. 14 While
most studies have used Fitzpatrick Skin Types as a proxy
for skin color, 15 this is a phototyping measurement that
categorizes a person’s response to ultraviolet light, which
cannot be determined from images. Instead, the NIS Skin
Color Scale is a tool developed to assess the skin color of
researchparticipants. This scale has awide rangeof skin colors,
from zero representing absolute white to 10 representing the
darkest black skin color. The scale depicts 10 identical hands
in increasingly darker skin colors corresponding to points 1
through 10 on the scale (Appendix 1). Prior to data collection,
both image reviewers (J.L. and A.S.) received training on use
of the NIS Skin Color Scale under the guidance of the senior
author (A.J.), a board-certified dermatologist experienced in
using the scale in prior research. 1Wematched the skin color of

the subjects in the images to a numbered hand on the scale and
codedskincolors 1-2as light/white, 3-5asmedium/brown,and
6-10 as dark/black. Previous studies using the NIS Skin Color
Scale to categorize skin color of images in medical textbooks
also reported these skin color groupings. 1,4,16

Statistical Analysis
We used descriptive statistics to summarize the data. We used
χ2 tests to examine associations of proportion of skin color
(light/white, medium/brown, and dark/black) with specific
diagnoses, including whether the diagnosis was an infectious
disease.Weperformed statistical analyses using SPSS Statistics
for Windows, Version 27.0.

Interrater Reliability
One reviewer scored the skin color of all the images included
in the analysis. Using a random number generator, we selected
10% of the total images for the second reviewer to score,
resulting in a percent agreement of 83% and Cohen’s κ of 0.64.

RESULTS
We examined 1,775 pieces of learning material (PowerPoint
documents, course syllabi, workshop handouts, and exams)
over the course of 2 months. In total, 1,660 unique images
were included in this study; 71.3%, (n=1,183) of these images
were scored as light/white skin.Medium/brown and dark/black
skin images made up a smaller proportion of the total, 16.1%
(n=267) and 12.7% (n=210), respectively. Of the total images,
62.1% (n=1,031) were dermatologic images of skin, hair, nail,
or mucosal disease. The proportion of dermatologic images
across the three skin color groupings was similar to the
overall distribution, with 68.1% (n=702) of these images being
light/white (Figure 1).

FIGURE 1. Proportion of Images Across Skin Color Groupings

Table 1 shows the proportion of images across the three
skin color groupings for each course in the preclinical cur-
riculum. The dermatology course presents the greatest number
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of images (n=510), followed by the microbiology (n=157)
and immunology courses (n=118). Of the courses with more
than 15 total images, the pulmonary course presents the
highest proportion of light/white skin (88.0%, n=44/50) and
the dermatology course presents the lowest proportion of
light/white skin images (59.0%, n=301/510). Five courses pre-
sented no images of dark/black skin (pulmonary course 0/50
images, neuroscience course 0/45 images, hematology course
0/9 images, evidence-based medicine course 0/1 images, and
introduction to being a physician course 0/1 images). Of the
total 158 dermatologic images of dark/black skin presented
throughout all the learningmaterial, 72% (n=114) are from the
dermatology course, with less than 50 dermatologic images of
dark/black skin displayed in all other preclinical courses.

Therewere54 imagesofphysiciansdepicted in the learning
material; 57.4% (n=31) of the physicians had light/white skin,
25.9% (n=14) had medium/brown skin and 16.7% (n=9) had
dark/black skin (Figure 2).

FIGURE 2. Proportion of Images of Physicians Across Skin Color
Groupings

Images ofmedium/brown and dark/black skin were shown
most frequently with diagnoses of tinea infections, systemic
lupus erythematous, cholera, psoriasis, atopic dermatitis, and
seborrheic keratoses. Additionally, there was a significant
association between skin color grouping and infectious dis-
eases (χ2=15.46, P<.001). Skin color scores on the 11-point
NIS Skin Color Scale were significantly higher in the images
related to infectious diseases compared to images not related
to infectious diseases (Z=-3.44, P<.001).

DISCUSSION
Our results demonstrate that light/white skin is the standard
used for visual learning images in preclinicalmedical education
at this institution. We found that in all images of patients
throughout the learning material, 71% had light/white skin.

While these results are from a single, large academic institu-
tion, our findings further substantiate the lack of images of
brown and black skin used in medical education.

Previous studies have suggested that the representation of
skin color used in medical education should be representative
of the general population.4,13,17 However, the United States
(US) population is becoming increasingly more diverse. The
US Census Bureau projects that by 2044 the majority of the
US population will have nonwhite skin. 18 We argue that the
learning environment should strive for equal representation of
all skin colors to prepare students to care for all populations.
Based on this standard, skin conditions should be presented
on a spectrum of skin colors including images of light/white,
medium/brown, and dark/black skin to demonstrate differ-
ences in disease manifestations based on constitutive skin
color.

While overall light/white skin was overrepresented in
the learning material, we found that images of infectious
diseases were more frequently represented in medium/brown
anddark/black skin. This patternhas beenpreviously identified
in studies analyzing images in medical textbooks, which show
that dark skin is overrepresented in chapters on infectious dis-
eases, particularly in images of sexually transmitted infections,
while dark skin is underrepresented elsewhere throughout the
same text.9,19 Transmissible diseases are historically viewed
as socially undesirable and threatening to others, which can
lead to social stigma.20 Overrepresentation of medium/brown
and dark/black skin depicting these stigmatized diseases can
contribute toharmful stereotypesaboutnegativehealthbehav-
iors and can lead to suboptimal care.21 This may also cause
learners tomake inappropriate associations between skin color
and disease risk.21

Additionally, our analysis showed that more than half
(57.4%)of the imagesofphysicians in the learningmaterialhad
light/white skin.Wemust bemindful of this typeof representa-
tion in medical education as leaders are calling to diversify the
field. Imagesused to teachundergraduateandgraduatemedical
trainees portray more than just the appearance of skin disease.
The dominant portrayal of light/white skin in photographs of
physicians can contribute to the “hidden curriculum,” which
refers to the unspoken and often unintended lessons, values,
and norms that exist in the educational setting.22 As formal
medical education emphasizes the importance of diversity and
equity, the unequal representation of skin color contradicts
these explicit classroom lessons.23

Lastly, we found that there were different proportions of
skin color representation between the preclinical courses. This
difference in representation may be the result of alternative
resource utilization and awareness. Educators who are not
dermatologists may be more likely to use images frommedical
textbooks or search engines to find examples of skin disease.
Kamath et al demonstrated that the majority of search results
for common dermatologic conditions on Google, Bing, and
Yahoo are of light/white skin. 1 There are many examples
of bias inherent in Google’s search algorithms, and if our
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TABLE 1. Representation of Skin Color in Each Preclinical Medical School Course

Course Title a Total Number of
Images, n

Images of Light/White Skin
Color, n (%)

Images of Medium/Brown Skin
Color, n (%)

Images of Dark/Black Skin
Color, n (%)

All images 1,660 1,183 (71.3) 267 (16.1) 210 (12.7)

Dermatology 510 301 (59.0) 95 (18.6) 114 (22.4)

Medical Microbiology 157 107 (68.2) 29 (18.5) 21 (13.4)

Immunology in Health &
Disease

118 95 (80.5) 15 (12.7) 8 (6.8)

Musculoskeletal 95 83 (87.4) 10 (10.5) 2 (2.1)

Advanced Physical Exam 89 57 (64.0) 16 (18.0) 16 (18.0)

Introduction to Physical
Exam

82 68 (82.9) 11 (13.4) 3 (3.7)

Tissues in Health & Disease 71 54 (76.1) 14 (19.7) 3 (4.2)

Endocrinology 64 52 (81.3) 7 (10.9) 5 (7.8)

Digestion & Nutrition 58 45 (77.6) 9 (15.5) 4 (6.9)

Medical Anatomy 51 37 (72.5) 10 (19.6) 4 (7.8)

Reproductive &
Developmental Biology

51 42 (82.4) 3 (5.9) 6 (11.8)

Pulmonary 50 44 (88.0) 6 (12.0) 0 (0.0)

Neuroscience 45 39 (86.7) 6 (13.3) 0 (0.0)

Human Genetics 39 31 (79.5) 4 (10.3) 4 (10.3)

Renal 29 22 (75.9) 4 (13.8) 3 (10.3)

Cardiology 28 19 (67.9) 8 (28.6) 1 (3.6)

Psychiatry 24 17 (70.8) 6 (25.0) 1 (4.2)

Fuel Metabolism 20 15 (75.0) 2 (10.0) 3 (15.0)

Clinical Experiences 17 12 (70.6) 3 (17.6) 2 (11.8)

Behavioral Medicine 16 12 (75.0) 2 (12.5) 2 (12.5)

Pharmacology 14 9 (64.3) 0 (0.0) 5 (35.7)

Ethics, Law and
Professionalism

11 7 (63.6) 2 (18.2) 2 (18.2)

Population Health 10 5 (50.0) 4 (40.0) 1 (10.0)

Hematology 9 8 (88.9) 1 (11.1) 0 (0.0)

Evidence Based Medicine 1 1 (100.0) 0 (0.0) 0 (0.0)

Introduction to Being a
Physician

1 1 (100.0) 0 (0.0) 0 (0.0)

aPreclinical courses that did not have images that met inclusion criteria (n=8) are not listed.

resources are racially biased, this may impact the images
used to teach our future clinicians.24,25 In Appendix 2 we
recommend several resources, including textbooks and free
online image databases, that focus specifically on presenting
dermatologic conditions in brown and black skin. Images from
these resources can be utilized by all educators to diversify
course content.

On average,medical institutions require less than 5 hours
of preclinical time devoted to dermatology education.26 In our
study, more than half of the images of skin disease depicted
in the learning material came from courses other than the
dermatology course. For this reason, studies focusing solely
on dermatology lecture slides are limited, as they may miss
the majority of skin education in other medical school courses.
We urge faculty to analyze all course material presented to

students and trainees, regardless ofwhether the topic explicitly
addresses skin diseases. Using our process as a model, we
outline specific steps for implementing a course audit and
suggestions for curricular reform in Figure 3. Institutions may
decide to perform their own audit or move directly to advising
all medical educators to include a spectrum of skin colors in
their visual learning images.

This study has several limitations. Data were collected
from one US medical school, which limits the generalizability
of our results. We also narrowed our assessment to learning
material in thepreclinical years anddidnot analyze educational
contentpresented to studentsduring the third and fourthyears.
There is no consensus on a validated scale for standardized
assessment of skin color for research. We selected the NIS
Skin Color Scale for its wide variety of skin colors; however,
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FIGURE 3. ActionSteps for Curriculum Audit and Reform in Visual Learning for Preclinical Medical Education

the NIS Skin Color Scale has not been validated for use of
scoring images. Visual scoring of skin color with any scale is
subjective and can vary based on a viewer’s personal charac-
teristics and contextual situation.27 We had one independent
reviewer score 10% of the images with significant interrater
agreement, however, future analyseswould be improved by use
of computer image processing to objectively score skin color.
We recognize that skin color stratification can contribute to the
persistence of colorism, the historical discrimination against
people with darker skin color in our society. However, we focus
on color as a descriptive term based on the biologic impact of
melanin causing variable visual presentation of skin conditions
on the range of light/white, medium/brown, or dark/black
skin color. Lastly, we did not assess representation of race or
ethnicity in preclinical medical education, as we were not able
to evaluate written or verbal discussions on race, particularly
the use of race identifiers in cases or discussions of racial health
disparities throughout the curriculum.

Despite these limitations, our project is novel in high-
lighting disparities in representation of skin color used in
the medical school curriculum. Future studies could benefit

froma comprehensive course audit assessing representation of
race/ethnicity, gender, ability status, and body size, in addition
to skin color, within the medical school curriculum. Additional
research is needed to assess how visual learning images impact
students’ medical knowledge as well as their attitudes and
beliefs about patients and disease states.

Studies suggest that physicians’ inability to identify the
erythema migrans rash, a sign of early Lyme disease, among
people with dark skin may explain why people identified
as Black race are more likely to present with late-stage
Lyme disease compared to people identified as White race. 10,28

Additionally, Black patients with melanoma present at later
stages and have worse survival outcomes compared to White
counterparts. 11 Lack of competency in assessing skin condi-
tions in people with black and brown skin may negatively
impact the patient-provider relationship and reinforce the
mistrust of the health care system in this population.9 It is
imperative thatwe analyze and revisemedical school curricula,
because inequitable visual learning images impact learning
and result in negative health outcomes for people with brown
and black skin. Clinician educators, medical education faculty,
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and students will need to collaborate to change the current
educational structure to one that promotes diversity and equity
in medical education and ensure that the next generation of
health professionals are educated to care for all patients.
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