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Abstract: Skin pigmentation is the most variable human characteristic that can be observed and has
been used throughout history to classify humans into distinct groups. Many factors influence skin
colour, but the melanin pigment is considered the most important because its type and quantity can
determine variations in pigmentation shades. The evolution of skin pigmentation started around
1.6–2 million years ago. As a result of migratory phenomena to places with less ultraviolet radiation
(UVR) and other seasonal regimes, the selection of depigmented skin and different tanning capabilities
occurred over time. Thus, genetic adaptation to new environmental conditions gradually led to
changes in skin pigmentation. Despite the biological importance of pigmentation, variation in skin
colour has led to social and health inequalities. Since Linnaeus, skin colour classifications have been
used to describe different human groups, encouraging the misuse of a biological characteristic. This
review examines the characterisation of pigmentation and its evolution through history and society.
The unequal perception of pigmentation diversity has led to an incomplete state of dermatological
training and issues in medical approach in dermatology. The consciousness of all these aspects
increases the need to address and overcome dermatologic and social health disparities related to
skin pigmentation.
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1. Introduction

Skin pigmentation is the first variable and observable feature of human beings. The
perception of the pigmentation variation has changed over time and has often been used to
construct a “racial classification”. The 17–18th centuries represented the beginning of the
distinction of people according to “races”, with the concept of the primacy of whiteness,
legitimising a permanent and hereditary condition of slavery for races considered inferior.
People with highly pigmented skin were called “Negroes”, as a separate race, thus implying
that Europeans, considered fair-skinned individuals, were the master race [1].

Some scientists and anthropologists were influenced by racism over time and tried to
justify it biologically by several techniques such as the craniometric analysis, the measure
of the human skull, that had to prove the biological superiority of fair-skinned people
over individuals with highly pigmented skin [2]. An example case to understand the
nature of scientific racism is represented by the naturalist Louis Agassiz that, in the 19th
century, tried to support the “polygenism” theory, which argued that human races were
distinct species. Agassiz explained the differences between “Whites” and “Blacks” as the
result of fixed intrinsic distinction due to the separate creations of the races [3]. Thus,
racism had many faces. In the 19–20th century, a particular example was represented
by Italian immigrants, mainly darker-skinned people from southern Italy, in the United
States of America. Italians were described as “swarthy” or “kinky-haired”, and called
epithets like “dago” and “guinea”, terms of derision applied to enslaved Africans and their
descendants [4].
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The vision of races became the basis of the propaganda and the eugenic studies around
the 19th–20th century with the climax in the Nazi Aryan ideal [2,5]. After the tragedy and
the horror of the Nazis, scientists tried to change the distorted concept of races, but racism
has been difficult to eradicate. A recent example is the anthropologist Carleton Stevens
Coon, who published “The Origin of Races” in 1962, a work where he supported the idea
that some races had evolved from Homo erectus to Homo sapiens earlier than others [5]. This
represented a resurgence of scientific racism and supported “white supremacy” again.

Today, the scientific community seems to have learned from its own failures and is
trying to completely overcome human prejudices and all forms of racism, including the
scientific one, which is always a debated argument. One of the most important merits
of the human genome project (The 1000 Genomes Project Consortium, 2000) has been
to demonstrate the incredible gene similarity of all human beings, sweeping away any
inferences about racial diversity. Still, today, scientific racism is a heated debate in the
scientific community, and many recent studies have investigated the evolution of the
relationship between pigmentation and dermatology.

The first aim of this review is to explore what we know today about skin pigmentation,
its history and how it is considered in medicine. The second one is also to trace the recent
investigations describing a potential relationship between skin pigmentation and some
cutaneous disorders. We conclude with a discussion about the actual situation of health
disparities in dermatology.

2. Materials and Methods

We performed a systemic search of Pubmed and MeSH databases using the following
terms: color skin, white skin, black skin, skin pigmentation, ethnicity, ethnic diseases,
skin cancer, hyperpigmentation disorder, hypopigmentation disorder, skin disorders in
combination with melanin, health disparities, evolution, scientific racism, race, inequalities,
social determinant. Other articles were identified by checking reference lists of all articles
that satisfied the criteria. Searches were conducted for all English peer-reviewed articles,
with a preference for more recent literature.

3. The Role of Melanin in Skin Pigmentation

Constitutive skin pigmentation is mainly related to the amount and type of melanin,
a pigment determined genetically for type and level [6]. Melanin, from the Greek word
for black (µελαζ), has a key role in pigmentation and is produced by highly specialized
cutaneous cells called melanocytes. These cells, distributed at the epidermal–dermal
junction, are surrounded by keratinocytes (with a ratio of 1 melanocyte:36 keratinocytes)
and look like dendritic cells containing organelles called melanosomes, crucial for the
synthesis, storage, and transport of melanin outside [7].

Data in the literature suggest that the number of melanocytes is quite constant in all
pigmented skins, whereas the size and distribution of melanosomes seem to have a role in
the final appearance of human skin colour. Highly pigmented skin was found to contain up
to five times more melanosomes, which are also bigger and more dispersed in the overall
epidermis than those contained in fair skin [8]. In addition, in highly pigmented skin,
melanosomes tend to be transferred individually to the surrounding keratinocytes, whereas
melanosomes of fair skin are transferred in membrane-bound clusters (Figure 1) [9].

Melanin polymer is synthesized from oxidative tyrosine derivates and has two possible
forms the ratio of which determines the pigmentation: the black-to-brown eumelanin and
the less effective filter yellow-to-reddish pheomelanin that is found at high levels mainly in
people with pale skin and red or fair hair [10].

Constitutive pigmentation can be modified by the tanning response induced by sun
exposure (facultative pigmentation) as human adaption to different levels of seasonal
UV [11]. Indeed, the melanogenesis process is activated by UVR, with melanin as the most
important photoprotective agent against the UV-deleterious effects, such as DNA damage
and oxidative stress [12].



Healthcare 2023, 11, 2091 3 of 15

Healthcare 2023, 11, x FOR PEER REVIEW 3 of 16 

Constitutive pigmentation can be modified by the tanning response induced by sun 

exposure (facultative pigmentation) as human adaption to different levels of seasonal UV 

[11]. Indeed, the melanogenesis process is activated by UVR, with melanin as the most 

important photoprotective agent against the UV-deleterious effects, such as DNA damage 

and oxidative stress [12].  

Furthermore, melanin also has a crucial role in the defence against UVR-dependent 

photolysis of folic acid. Folic acid is essential for several cellular processes but is known 

mainly for its crucial role in pregnancy because its lack leads to a high risk of neural tube 

alterations [13]. Thus, a high melanin amount is able to absorb UVR which would other-

wise penetrate deeply into the dermis, interfering with the normal synthesis of folic acid 

[14]. 

In light of all these aspects, skin pigmentation results a complex process that is influ-

enced by several factors, such as genetics, melanosome morphology and melanin type, 

but can also be modified by events such as UV exposure. Disruption of these balances can 

consequently lead to pigmentary disorders. 

Figure 1. Differences described in the literature between two different tones of skin. In highly pig-

mented skin (left), melanosomes are big and abundant, and are transferred to keratinocytes as sin-

gly packaged organelles. In lightly pigmented skin (right), melanosomes are small and are trans-

ferred to keratinocytes as clusters in membrane-bound organelles. 

4. The Evolution of Skin Pigmentation through Nudity

Skin pigmentation represents a variable characteristic that has evolved with human 

migrations and the need to adapt to new environmental and cultural conditions. There 

are several theories about human evolution, but most consider that hominins originated 

Figure 1. Differences described in the literature between two different tones of skin. In highly
pigmented skin (left), melanosomes are big and abundant, and are transferred to keratinocytes
as singly packaged organelles. In lightly pigmented skin (right), melanosomes are small and are
transferred to keratinocytes as clusters in membrane-bound organelles.

Furthermore, melanin also has a crucial role in the defence against UVR-dependent
photolysis of folic acid. Folic acid is essential for several cellular processes but is known
mainly for its crucial role in pregnancy because its lack leads to a high risk of neural tube
alterations [13]. Thus, a high melanin amount is able to absorb UVR which would otherwise
penetrate deeply into the dermis, interfering with the normal synthesis of folic acid [14].

In light of all these aspects, skin pigmentation results a complex process that is in-
fluenced by several factors, such as genetics, melanosome morphology and melanin type,
but can also be modified by events such as UV exposure. Disruption of these balances can
consequently lead to pigmentary disorders.

4. The Evolution of Skin Pigmentation through Nudity

Skin pigmentation represents a variable characteristic that has evolved with human
migrations and the need to adapt to new environmental and cultural conditions. There are
several theories about human evolution, but most consider that hominins originated from
African ancestors in the late Pliocene about 7–8 million years ago that had fair skin below
thick black hairs, similar to chimpanzees that live today [15].

About 3–4 million years ago, because of an increase in dryness in Africa after the
Earth’s climate change, hominins were forced to abandon their life on trees to move to open
habitats with greater exposure to sun rays and more activity with movement which led
to a risk of overheating [15,16]. Fossil foot bones from Australopithecines confirm that the
upright position dates back to 4 million years ago when they presumably began to run on
two legs for long distances up to 10 km [17]. As suggested by the physiological models of
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Wheeler [18] and Christophers [19], the loss of hair might be a consequence of bipedality.
These models show that the increase in the distances covered by running and walking
increased heat loss and required the improvement of sweat capacity. Consequentially,
1.6–2 million years ago, Homo ergaster evolved with a loss of body hair and the generation
of eccrine sweat glands [16,18].

The direct exposure of skin to sun rays and the need to improve thermoregulation also
led humans to gradually evolve the skin pigment [16]. The movement of Homo erectus out
of Africa around 1.9 million years ago is the first important, but yet debated theorized event
in human migrations. Recent data in the literature indicate that Homo erectus preferentially
occupied areas with low or middle latitudes and with warm climates [20]. Then, Homo
sapiens presumably represent the first population that moved to non-tropical latitudes
out of Africa and Eurasia. The human fossils found outside Africa are dated to around
120,000–90,000 years ago at Levantine sites of Skhul and Qafzeh (Israel), but a recent fossil
of human jawbone discovered at Misliya Cave, still in Israel, is traced back to around
170,000–194,000 years ago, suggesting that Homo sapiens moved out of Africa earlier than
expected [21]. When hominins occupied new territories, the pigmentation gradually
evolved and changed to adapt to different UV ray intensities and to protect from heat
dispersion [15]. The evolution of human skin pigmentation included the association with
genetic variants, as for genes SLC24A5, SLC45A2, MC1R, TYR, TYRP1, and OCA2, which
led to a positive selection in European and Asian populations [22]. On the other hand,
outside the tropics, with low and seasonal exposures to sunlight, highly pigmented skin
prevented the UV-dependent generation of vitamin D3, an intraepidermal process essential
for calcium metabolism. For this reason, genetic evolution was necessary to adapt to new
environmental conditions.

In conclusion, skin pigmentation is the result of several needs of human beings that
evolved with them: it is not only a “shield” against UVR damages, but also an important
defence that avoids heat dissipation and vitamin D deficiency.

5. Classifications of Human Beings through Colours of Skin

The need to classify patients has always been constant in dermatology to transform
descriptions of medical diagnoses or procedures into a standardized statistical approach.

In the 18th century, when Europeans were considered superior to all other populations,
the naturalist Carl Nilsson Linnaeus (1707–1778), with his work Systema Naturae (1735),
was the first scientist who classified human beings according to most visible characteristics
such as skin colour. He provided a systemic organization of the species, differentiating
people into four groups: Homo Europaeus albescens (white and ingenious), Homo Americanus
rubescens (red and choleric), Homo Asiaticus fuscus (yellow and melancholy), and Homo
Africanus niger (black and phlegmatic). Linnaeus associated the feature of skin colour with
human temper, and also described clothing and the system of government: Americans
painted the body, Europeans wore tight-fitting clothes, Asians wore baggy robes, and
Africans sprinkled themselves with grease.

Subsequently, the first to propose a classification of humanity based only on visible ex-
ternal characteristics was Johan Friedrich Blumenbach (1752–1840) in his De generis humani
varietate nativa (1776). He used the term “Caucasian” as an anthropological definition for
the first time, referring to the celebrated beauty of people who lived in the Mount Caucasus
region. The term Caucasian was indeed born with Jean Chardin, a French traveller and
jeweller who crossed the Caucasus Mountains in the 17th century, and in his book, The
Travels of Sir John Chardin, described Western people of the Georgia region as “the most
beautiful”, like angels [23].

Therefore, Blumenbach distinguished five varieties from different world areas: Cau-
casian (white skin), which he considered as individuals closest to the original ideal; Mon-
golian (yellow skin), Ethiopian (black skin), American (copper-coloured skin), and Malay
(tawny-coloured skin) [24]. Even if Blumenbach never used the term “race”, he classified
human beings in relation to the colour of their skin.
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Hence, after Linnaeus and Blumenbach, the observation that skin of any pigmentation
tone has a specific response to environmental or physical stimulations led to several human
skin classifications in medicine over time.

Nowadays, the Fitzpatrick Skin Phototype Classification is the most accredited system.
Developed in 1975, the Fitzpatrick scale classified skin phototypes as skin types on the
basis of their ability to burn and tan after UV radiation. Initially, it considered four skin
types, but it was modified later, in 1988, to also include darker skin tones [25]. Currently, it
consists of six groups (Figure 2):
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Figure 2. The Fitzpatrick scale of skin pigmentation tones. The scientific community is debating the
propriety of summarizing so many shades of skin colour in only six classifications.

I—Very Fair: always burns, never tans;
II—Fair: usually burns, tans with difficulty;
III—Medium: sometimes burns, usually tans;
IV—Olive: rarely burns, always tans;
V—Brown: rarely burns, easily tans;
VI—Black: never burns, always tans.
Even if this classification is easy to use and is accepted by dermatologists, its validity

for all pigmentation tones is controversial. Several graduations of pigmentation are not fully
considered and included in the phototypes scale. In addition, some physicians find this scale
useful to describe “skin colours”, evidencing a misuse of this classification [26]. Therefore,
even if the concept of “race” was created by society and not by biology, researchers and
physicians constantly wonder about the ethics of using the Fitzpatrick scale, which is still
the most widely used in dermatology.

To find alternatives to the Fitzpatrick scale, the scientific community is working on
new approaches to overcoming its limitations. On this basis, Sharma et al. modified the
Fitzpatrick scale for the Indian population by utilizing the reflectance spectrophotome-
try as a more objective tool for skin colour classification and erythema measure. This
method was found to be accurate, but too expensive [27]. Recently, Dadzie et al. instead
presented a novel scale, the “Eumelanin Human Skin Colour Scale” (EHSCS), a five-point
classification related to published skin reflectance measurements. The authors sought to
describe objectively the constitutive colour of human skin using eumelanin as the central
descriptive and biological term, without social or racist connotations [28]. The EHSCS scale
has limitations that the authors themselves point out, but it offers an opportunity to create
other classifications that can consider skin properties besides colour. Other recent studies
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have evaluated the validity of self-reported skin colour using skin tone scales designed for
specific populations. Japanese research established a self-reported skin colour assessment.
Nakashima et al. observed a slight correlation between self-reported skin colour according
to a selected skin colour chart and melanin index measured by spectrophotometry, but with
recognized limitations for people with erythematous skin and the narrow range of skin
colours considered [29].

All studies in the literature on new emerging skin classifications highlight the wide
variety of shades of skin colour. This is also the message behind the internationally
acclaimed the Humanae project created by the award-winning Brazilian photographer
Angélica Dass. Her project began in 2014 and aimed to collect portraits of people with
different skin colour shades observed worldwide. Dass added the skin colour identified
on the background of each portrait after matching it with the Pantone industrial pallet
via a computer algorithm [30]. Currently, more than 4000 images captured in more than
20 countries are in the project.

The Humanae project demonstrates that dermatological skin colour classifications
need to be enriched or developed with more inclusive and appropriate methods. Fortu-
nately, the scientific community is working toward this aim.

6. Skin Pathologies: The Role of Pigmentation

Data in the literature show a possible correlation between the prevalence and clinical
manifestations of some skin diseases and skin pigmentation.

6.1. Vitamin D Deficiency

Vitamin D production depends on the melanin amount in the skin because of the
melanin’s crucial role in the absorption and the scattering of UVB and the consequent
conversion of 7-DHC to pre-vitamin D3. Low vitamin D3 synthesis leads to vitamin D
deficiency and data in the literature discuss the major prevalence of this disease in highly
pigmented skin populations, such as African Americans [31]. These observations are
presumably a consequence of historical events, such as the fast and constrained deportation
of Africans to the Americas during the 16th–18th centuries and of more recent migratory
flows, all towards places with higher latitudes and reduced sun exposure [32].

Fortunately, vitamin D deficiency could be treated with supplements or a targeted
diet. Thus, Ames et al. debated about the presence of health disparities and life inequalities
for African American people, with a consequent lesser awareness of the possibilities and
health solutions they could have [31].

6.2. Postinflammatory Hyperpigmentation

One of the most common pigmentary disorders is represented by Postinflammatory
hyperpigmentation (PIH), which occurs after skin inflammation and has a higher incidence
and greater severity in individuals with highly pigmented skin [33]. PIH is thought to be
the default response to cutaneous injury that can occur after various dermatoses, exogenous
stimuli, or dermatologic procedures. One of the major causes of PIH is represented by
acne vulgaris, a multifactorial disease of the pilosebaceous unit with high prevalence
in the world, regardless of the skin pigmentation of individuals. Effective therapy for
people with acne vulgaris implies targeting the same pathological pathways in all patients,
but individuals with highly pigmented skin may incur PIH even after acne lesions have
resolved, as a consequence of acne inflammation or treatment, which may cause cutaneous
irritation (Figure 3).

Nowadays, the knowledge about acne is increased in patients with highly pigmented
skin, and also physicians are more educated about early effective treatments, more adequate
skincare, and better sun prevention to avoid hyperpigmentation. Therefore, only better
and appropriate management of patients can reduce the impact that acne has on the lives
of people [34].
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PIH could also occur as a consequence of other disorders. Data in the literature
show that one of the possible causes is represented by the autoimmune disease systemic
lupus erythematosus (SLE). SLE is a complex and chronic autoimmune disease that affects
many organs, including the skin. As for acne vulgaris, a higher incidence and major
severity of SLE are observed in African American women and women in other minority
population groups (Figure 4) [36]. There are also few studies about the incidence in the
African population, but future data are necessary to highlight and support a geographical
correlation for the manifestations of SLE.
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6.3. Hyperpigmentation Disorders

The altered increase in skin pigmentation called hyperpigmentation could be the result
of several skin alterations such as melasma. Melasma is an hyperpigmentary disorder, and
it is more common in highly pigmented skin, in Asian and Hispanic populations living in
places with high UVR exposure [37]. The pathology is a common disorder mainly affecting
women of childbearing age, with asymptomatic light to dark brown spots and irregular
edges in the photo-exposed areas, mainly on the face (Figure 5) [38]. Data in the literature
report that melasma has an early onset in the life of fair-skinned people [39]. This may be a
consequence of the photoprotective role of melanin which may delay the pathology onset
in people with highly pigmented skin [11].



Healthcare 2023, 11, 2091 8 of 15

Healthcare 2023, 11, x FOR PEER REVIEW 8 of 16 
 

 

6.3. Hyperpigmentation Disorders 

The altered increase in skin pigmentation called hyperpigmentation could be the re-

sult of several skin alterations such as melasma. Melasma is an hyperpigmentary disorder, 

and it is more common in highly pigmented skin, in Asian and Hispanic populations liv-

ing in places with high UVR exposure [37]. The pathology is a common disorder mainly 

affecting women of childbearing age, with asymptomatic light to dark brown spots and 

irregular edges in the photo-exposed areas, mainly on the face (Figure 5) [38]. Data in the 

literature report that melasma has an early onset in the life of fair-skinned people [39]. 

This may be a consequence of the photoprotective role of melanin which may delay the 

pathology onset in people with highly pigmented skin [11]. 

 

Figure 5. A woman with melasma. Reprinted with permission from [35].  

When it comes to hyperpigmentary disorders, it is also impossible not to mention 

Dermatosis papulosa nigra (DPN), a benign skin lesion type that may be seen mainly in 

people of African and Asian descent [40]. Because of the same pathological features, DPN 

is often categorized as a type of seborrheic keratosis (SKs) (Figure 6). Nonetheless, some 

dermatologists tend to distinct the two pathologies for several differences. DPN is com-

mon in African and Asian populations, with female predominance, whereas SKs are ob-

served in all populations, with a predominance in fair-skinned individuals [41]. Further-

more, DPN is described with the appearance of multiple heavily pigmented papules that 

occur on sun-exposed areas, as over the face, neck, chest, and upper back, while SKs are 

diffused. On these bases, Xiao et al. suggest that UV exposure may have a role in the path-

ogenesis of [42]. However, the aetiology of DPN is still unknown, but data in the literature 

characterise this pathology. 

Figure 5. A woman with melasma. Reprinted with permission from [35].

When it comes to hyperpigmentary disorders, it is also impossible not to mention
Dermatosis papulosa nigra (DPN), a benign skin lesion type that may be seen mainly in
people of African and Asian descent [40]. Because of the same pathological features, DPN
is often categorized as a type of seborrheic keratosis (SKs) (Figure 6). Nonetheless, some
dermatologists tend to distinct the two pathologies for several differences. DPN is common
in African and Asian populations, with female predominance, whereas SKs are observed in
all populations, with a predominance in fair-skinned individuals [41]. Furthermore, DPN
is described with the appearance of multiple heavily pigmented papules that occur on
sun-exposed areas, as over the face, neck, chest, and upper back, while SKs are diffused. On
these bases, Xiao et al. suggest that UV exposure may have a role in the pathogenesis of [42].
However, the aetiology of DPN is still unknown, but data in the literature characterise
this pathology.
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6.4. Hypopigmentary Disorders

The first hypopigmentary condition that comes to mind is certainly albinism, a group
of hereditary disorders produced by an impaired melanocyte system. Oculocutaneous
albinism (OCA) represents the most common and visible type of albinism and is character-
ized by an autosomal recessive hereditability with a partial or complete loss of melanin
in skin, hair and eyes (Figure 7). Moreover, OCA is associated with eye alterations such
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as photophobia, decreased visual acuity and nystagmus. The pathology has an important
genetic component and has seven subtypes (OCA1-7) based on genetic mutation profiles
which have different incidence among populations [43]. The OCA1 subtype occurs mainly
in fair-skinned populations such as Europeans, and it is also the most common form of
albinism for the Han Chinese population [44]; the OCA2 form has a major incidence in
the African American population, whereas OCA3, also called “rufous albinism”, occurs
in the African population, and is not reported in the fair-skinned populations [45]; OCA4
is the last most studied form of albinism and is reported to occur in approximately 18%
of Japanese patients, but it results to be rare in other Asian populations [46]. OCA5/6/7
are rare forms of albinism and have few cases in the world. However, other studies on the
disease are necessary to resolve the limits of the actual knowledge, especially because recent
investigations highlighted new genetic aspects that have to be considered [47]. Therefore,
beyond the severe physical symptoms, patients with albinism are victims of social barriers,
with social stigmatisation and marginalization. In Africa, albinism is still misconceived and
is correlated with myths and superstitions that lead to several social consequences, such as
discrimination and violent attacks in some regions, with the sale of body parts on the black
market [48]. Therefore, education for patients and good health care are needed, and it is
also crucial to promote a cultural change in the concept of albinism in order to fight against
discrimination and terrible violence directed at people with albinism.
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Vitiligo is another important example of hypopigmentary disease. It is a multifactorial
disease defined by a partial or total absence of skin pigmentation because of the activity
decrease of melanocytes in the basal layer of the epidermis, mucosa or other organs.
The typical manifestations of vitiligo are pale or milk-white macules or patches due to
the selective destruction of melanocytes (Figure 8). The aetiology of vitiligo has yet to
be fully understood, but it involves an interaction among several factors, such as the
autoimmunity system and genetics [49]. The vitiligo incidence varies among geographic
areas, but studies in this field still have limitations in sample size and localizations. In 2016,
Zhang et al. evidenced a relatively high prevalence of the disease in African areas and in
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female patients [50]. Researchers also observed that this prevalence showed an inverse
trend with age increment.
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As is the case with albinism, culture and religion may influence the disease perception.
A recent study highlighted that cultural and religious differences influence vitiligo aware-
ness, so there is a strong necessity to improve the education of the community to avoid the
marginalization of vitiligo patients [51].

6.5. Skin Cancers

UVR represent the predominant causal factor of skin photo-carcinogenesis. On the
other hand, melanin protects against UVR, so the dermatological community has often
wondered about a possible correlation between the severity of UVR-dependent DNA
damage and skin pigmentation. Dermatologists mainly describe three skin cancers for
an observed correlation with skin pigmentation: melanoma, basal cell carcinoma (BCC),
and squamous cell carcinoma (SCC). Malignant melanoma has a higher incidence among
individuals with lightly pigmented skin, while it is considered less frequent in African,
Asian, and Hispanic populations [52]. Continuous UVR exposure appears to promote
melanoma in people with lightly pigmented skin, whereas it does not appear to be a risk
factor in people with highly pigmented skin [53]. Data in the literature mainly reports
differences in the prognosis of melanoma among different populations. In people with
highly pigmented skin, melanoma is often identified after spreading and the prognosis is
consequently worse (Figure 9) [52]. Consequently, the 5-year melanoma survival rate is
66.7% for patients with highly pigmented skin compared with a 92.5% rate for patients
with fair skin [54]. This divergence is an effect determined by numerous factors such as
socio-economic differences, unequal access to health care, and health disparities.
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Figure 9. Plantar melanoma in an African patient. Reprinted with permission from [35].

BCC is a malignant cancer derived from basal cells of the skin. It is the most common
skin cancer in Asian and Hispanic individuals and the second most common cancer in
black individuals. BCC onset has been strictly related to sun-exposed areas. An estimated
90% of BCCs are found on the head–neck region in highly pigmented skin populations.
Furthermore, people who live near the equator appear to have a higher risk of developing
BCC (Figure 10A) [55]. Another common skin cancer is represented by SCC that is derived
from squamous cells of epidermis and usually develops from a scar or burn. SCC represents
the most common skin cancer in highly-pigmented-skin people (Figure 10B), and it is the
second most common skin cancer in Hispanic and Asian individuals. Data in the literature
show that these statistics highlight a strong relation between skin pigmentation, SCC
onset, scarring processes, and inflammatory conditions such as burn scars, hidradenitis
suppurativa, and ulcers [55].

Healthcare 2023, 11, x FOR PEER REVIEW 12 of 16 
 

 

 

Figure 9. Plantar melanoma in an African patient. Reprinted with permission from [35].  

BCC is a malignant cancer derived from basal cells of the skin. It is the most common 

skin cancer in Asian and Hispanic individuals and the second most common cancer in 

black individuals. BCC onset has been strictly related to sun-exposed areas. An estimated 

90% of BCCs are found on the head–neck region in highly pigmented skin populations. 

Furthermore, people who live near the equator appear to have a higher risk of developing 

BCC (Figure 10A) [55]. Another common skin cancer is represented by SCC that is derived 

from squamous cells of epidermis and usually develops from a scar or burn. SCC repre-

sents the most common skin cancer in highly-pigmented-skin people (Figure 10B), and it 

is the second most common skin cancer in Hispanic and Asian individuals. Data in the 

literature show that these statistics highlight a strong relation between skin pigmentation, 

SCC onset, scarring processes, and inflammatory conditions such as burn scars, hidrade-

nitis suppurativa, and ulcers [55]. 

Further studies are certainly needed to answer questions and contradictory results 

on the incidence statistics of BCC and SCC onset, because most of these investigations are 

based on limited sample sizes, so the results are not generalizable. 

 

Figure 10. (A) BCC and (B) SCC in two Ethiopian patients. Reprinted with permission from [35].  

7. Dermatology and Inequalities 

Even today, scientific language uses words that can be problematic and avoidable 

because of the shadow of racism bound to them. One example is the term “ethnicity” 

which can be considered ambiguous and a surrogate for race because it also includes non-

biological factors such as culture and geographical areas. Furthermore, ethnicity does not 

A B 

Figure 10. (A) BCC and (B) SCC in two Ethiopian patients. Reprinted with permission from [35].

Further studies are certainly needed to answer questions and contradictory results
on the incidence statistics of BCC and SCC onset, because most of these investigations are
based on limited sample sizes, so the results are not generalizable.

7. Dermatology and Inequalities

Even today, scientific language uses words that can be problematic and avoidable
because of the shadow of racism bound to them. One example is the term “ethnicity”
which can be considered ambiguous and a surrogate for race because it also includes non-
biological factors such as culture and geographical areas. Furthermore, ethnicity does not
include the inherent variability within the same population, incurring in an underestimation
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of specific scientific aspects. Thus, the ethnicity concept is a little inaccurate, and language
should be improved with a more inclusive perspective.

Unfortunately, the misuse of scientific language is exacerbated by real disparities
in dermatology. Sometimes, the use of actual dermatological skin classifications such as
the Fitzpatrick one perpetuates the false belief that individuals classified equally have all
skin characteristics in common and share the same cutaneous cancer risks [14]. Moreover,
clinicians as well as patients may misperceive the risk of skin cancer as lower in highly
pigmented skin, thinking about stronger protection offered by the amount of melanin. This
underestimation could partially explain the late skin cancer diagnoses in individuals with
highly pigmented skin, with consequent worse outcomes [56]. Another important factor
to consider is the tendency of some dermatologists to visit patients with an “Eurocentric
approach”, not seeing or misinterpreting important pathological signals in patients with
highly pigmented skin [14]. Moreover, studies in the literature highlight that some der-
matologists, mainly those with a poor experience, are not sufficiently prepared to identify
and treat the disorders of skin tones different than fair ones, where clinical manifestation
can be different. Investigations in the literature show that this insufficient training is also
due to the lack of illustrations in the textbooks of pathologies in patients of all types of
skin [57]. One updated analysis has shown that only one dermatological text out of the
six commonly used had an increase of more than 1% in pictures with highly pigmented
skin in the past 15 years [58]. Thus, the same pathology may be represented variously
in patients with different skin pigmentation and the dermatologist might be unable to
recognize the dermatological disorder without a supplement to their curriculum. On these
bases, common dermatological conditions can be misdiagnosed or undiagnosed, resulting
in prolonged patient suffering and worse outcomes.

To address the lack of reference photos of cutaneous diseases on highly pigmented
skin, in 2018, Ellen Buchanan Weiss, the mother of a neonatal patient, created the Instagram
project “Brown Skin Matters” (@brownskinmatters), a community-sourced database of
photos of several dermatological conditions on non-fair skin. A web database or account
cannot replace medical education, but it could be a helpful resource for dermatologists.

The problem is exacerbated by the fact that in medicine, and especially in dermatology,
only a small percentage of physicians have high-pigmented skin. Recent statistics have
reported, for example, that in the United States, only 3% of dermatologists have highly
pigmented skin. This phenomenon, together with intrinsic racism, is also associated with
the education level of many patients on disease prevention, healthcare, and exposure to
environmental pollutants and irritants [59].

In recent years, the scientific community is trying to overcome all of these issues bound
to health disparities. The British Association of Dermatologists is an example of this: it is
a UK professional membership body for dermatologists dedicated to education, practice,
research, and equality in healthcare. Many excellent researchers are contributing to this
goal, as evidenced, for example, by the aforementioned study by Dadzie et al. [28], which
shows a growing awareness of the need to achieve equality in the field of dermatology.

8. Conclusions

Pigmentation determines the unique characteristics of the skin, but on the other hand,
the differences often lead to prejudices and preconceptions. Dermatology must guarantee
the same attention and care to all skin types. The training of young physicians has to
be improved with specific courses and workshops and with an educational approach
with more pictures of skin manifestations in non-fair skin in medical textbooks. Today,
dermatological education could also be ameliorated with the help of online resources,
which are characterized by easier access to the different clinical manifestations among the
various skin tones.

The perception of skin colour as a social determinant still impacts healthcare today. We
believe that hard work is needed to eliminate the roots of this distorted view by focusing
on improving access to services and promoting health and cultural education. Although



Healthcare 2023, 11, 2091 13 of 15

the process may be slow, the scientific community is working to overcome the barriers of
scientific racism and health inequalities, but there is still a long way to go.
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