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Melasma, a symmetric pigmentary disorder, is more prevalent in women and individuals with darker skin tones. Despite its global 
prevalence, there is a notable gap in the understanding of gender, racial, and Fitzpatrick skin type (FST) representation in melasma 
clinical trials. We conducted a comprehensive search of the United States (US) National Library of Medicine clinical trials database 
(ClinicalTrials.gov) on March 2nd, 2024, to identify melasma clinical trials. The aim of this study was to assess the demographic 
representation of participants enrolled in melasma clinical trials. Out of 56 trials identified, 19 met the inclusion criteria, comprising 
614 patients. Our analysis revealed a predominant representation of female patients (96.58%) and a diverse representation of racial 
and ethnic groups, with a majority of Hispanic or Latino patients (43.10%), followed by Asian (23.71%), White (15.52%), and Black or 
African American patients (14.66%). Fitzpatrick skin types III and IV were most common among trial participants, totaling over 75% 
of trial participants. The identified gender, racial, and FST representation suggest a deliberate effort towards more inclusive research 
practices in dermatology. This trend towards inclusivity sets a valuable precedent for improving representation in research for other 
dermatological conditions that disproportionately impact skin of color patients.
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 ABSTRACT

 INTRODUCTION

Melasma, a symmetric pigmentary disorder, develops 
primarily on the face.1 Melasma typically presents 
as light brown to dark brown macules and patches 

on the forehead, malar region, and chin.1 Melasma is more 
prevalent in women and individuals with darker skin tones.1 
Melasma is attributed to multiple etiologies, including 
ultraviolet (UV) sun exposure, hormonal influences, pregnancy, 
cosmetics, birth control, and antiseizure or phototoxic drugs.1-3 
Although the precise age of onset varies, melasma generally 
occurs between 20 to 30 years of age.3  The global prevalence 
worldwide is estimated to be around 1%, while in higher-risk 
populations, the prevalence has been found to range from 9% 
to 50%.2 Melasma not only leads to considerable psychological 
and emotional distress but also significantly affects a patient’s 
quality of life.4,5 This impact is particularly pronounced in 
patients with skin of color, who experience a higher frequency 
of melasma and greater associated morbidity.4,5

The prevalence of melasma varies by race, and existing data 
on melasma prevalence is often limited to the demographics of 
specific locations where studies are performed. The prevalence 
of melasma in Latino populations ranges from 8.2% to 8.8%, 

while an Arab-American population in Michigan showed 
a 15.5% prevalence rate.6,7,8 In contrast, the prevalence of 
melasma was found to be 4% in a black population in Durban, 
South Africa.9 The prevalence of melasma was found to be 2.9% 
in Saudi Arabia and 1.5% in Ethiopia.10,11 The prevalence in India 
is as high as 41.1%.12 Asian countries such as Nepal and China 
also report prevalence rates of 6.8% and 13.6%, respectively.13,14  

As the demographic landscape of the United States continues 
to diversify, with one in three Americans projected to be a 
race other than White by 2060, the need for inclusivity in 
dermatologic research becomes increasingly necessary.15

Racial minorities are often underrepresented in dermatology 
clinical trials, including trials involving hidradenitis suppurativa 
(HS), nail psoriasis, psoriatic arthritis, and laser treatments 
for scars.16-20 There is currently a gap in knowledge pertaining 
to patient representation in melasma clinical trials. Given the 
documented underrepresentation of skin of color participants 
in dermatologic clinical trials and the higher prevalence of 
melasma within these populations, we aim to analyze gender, 
racial, and Fitzpatrick skin type (FST) representation in melasma 
clinical trials.16-20
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 MATERIALS AND METHODS
The US National Library of Medicine clinical trials database 
(ClinicalTrials.gov), an international registry of clinical trials, was 
searched on March 2nd, 2024, to identify melasma clinical trials. 
We searched the term “melasma” and filtered for “completed” 
status. For trials that did not report their results on ClinicalTrials.
gov, we searched for the corresponding publication. Trials that 
did not provide gender, racial, or Fitzpatrick skin type data were 
excluded. Similar methods have been used in other publications 
analyzing racial and ethnic representation in HS clinical trials.19 

The following information was obtained: title, year, total 
number of participants, gender, race or Hispanic origin, and FST. 
Calculations for race or Hispanic origin and FST percentages 
were made using only the trials that reported this specific data.

 RESULTS
A total of 56 trials were identified on ClinicalTrials.gov. After 
removing all studies that did not include gender, racial or Hispanic 
origin, or FST data, 19 trials remained (total of 614 patients). Out 
of the included clinical trials, 19 trials reported gender data, 9 
included race or Hispanic origin data, and 15 included FST data. 
Female patients comprised the majority of participants (96.58%; 
Figure 1). Hispanic or Latino patients comprised 43.10% of trial 
participants, followed by Asian (23.71%), White (15.52%), and 
Black or African American patients (14.66%; Table 1). There were 

FIGURE 1. Gender representation in Melasma Clinical Trials compared 
to National Gender Distribution.
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TABLE 1.

Comparison of Representation of Gender, Racial, and Fitzpatrick Skin Type in Melasma Clinical Trials Compared to National Census 
Demographic Data

Demographic or Parameter
Number of Study 

Participants, n
Representation in 
Clinical Trials, n (%)

Prevalence from the
 2023 US Census21, (%)

Gender 614

     Female -- 593 (96.58%) 50.4%

     Male --  21 (3.42%) 49.6%

Race and Hispanic Origin 232

     White -- 36 (15.52%) 75.5%

     Black/African American -- 34 (14.66%) 13.6%

     Asian -- 55 (23.71%) 6.3%

     American Indian or Alaska Native -- 0 (0.00%) 1.3%

     Native Hawaiian or Pacific Islander -- 0 (0.00%) 3.0%

     Hispanic/ Latino -- 100 (43.10%) 19.1%

     Other -- 3 (1.29%) --

     Unknown -- 4 (1.72%) --

Fitzpatrick Skin Type 545

     I -- 0 (0.00%) --

     II -- 45 (8.26%) --

     III -- 164 (30.09%) --

     IV -- 250 (45.87%) --

     V -- 84 (15.41%) --

     VI -- 2 (0.37%) --

     VI -- --

no American Indian or Alaska Native and Native Hawaiian or 
Pacific Islander participants in any of the included clinical trials. 
In contrast, the demographic composition of the United States 
according to the 2023 census data was 75.5% White, 19.1% 
Hispanic/Latino, 13.6% Black, 6.3% Asian, 3.0% Native Hawaiian 
or Pacific Islander, and 1.3% American Indian or Alaska Native 
(Figure 2).21 
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contrasts with trends observed in other dermatologic studies, 
which typically report a predominance of White participants and 
an underrepresentation of Hispanic/Latino and Black/African 
American populations.16-19 When compared to the latest US 
census, Black/African Americans were found to be the most 
underrepresented racial group across all dermatology clinical 
trials, including psoriasis, eczema, non-melanoma skin cancer, 
melanoma, aesthetics, and rosacea trials.16 Similarly, skin of 
color patients are underrepresented in clinical trials for HS, 
psoriatic arthritis, and nail psoriasis.17-19 Similar to melasma, 
HS is more common in skin of color, yet this population is 
underrepresented in HS clinical trials.19 Further studies regarding 
HS may be necessary to accurately reflect a more diverse patient 
population. 

Given the variability in melasma prevalence across different 
races and geographical regions, directly comparing clinical 
trial representation to true prevalence rates proves challenging. 
Instead, we compared clinical trial representation to US Census 
data. While this comparison has its limitations due to the 
inclusion of non-US clinical trials, it may offer a valuable point 
of reference for determining suitable representation levels. 
The increased inclusion of Black/African American, Asian, and 
Hispanic/Latino patients in melasma clinical trials compared 
to US census data possibly reflects a targeted effort to recruit 
populations traditionally affected by melasma, with some 
studies even specifying Hispanic/Latino ethnicity as an inclusion 
criterion for enrollment.29,30 We advocate for this practice of 
including a sample population that is most representative of 
the larger population impacted by the disease of interest to 
maximize a study’s external validity. 

The majority of melasma clinical trial participants were found 
to have FST III and IV, mirroring the condition's prevalence in 
this population.31 In a study with 302 melasma patients in Brazil, 
34% of patients had FST III, 38% had FST IV and 16% had FST V.32 

Similarly, a study in Tunisia consisting of 188 melasma patients 
demonstrated that 14% of patients had FST III, 45% had FST IV, 
and 40% had FST V.33 Another study in Brazil with 953 melasma 
patients showed a distribution of 13% patients with FST II, 36% 
with FST III, 40% with FST IV and 10% with FST V.24   These findings 
suggest that the representation of FSTs in melasma clinical 
trials closely mirrors the condition's prevalence in different skin 
types. However, it should be noted that FST does not necessarily 
correlate to race.34 For example, an East Asian woman may be 
clinically identified as an FST type II, but Asian skin is generally 
considered to be non-White. This distinction highlights the need 
for nuanced approaches that consider both diversity of skin type 
and race in clinical trials.

A lack of diversity in clinical trial participation can significantly 
impede our understanding of the effectiveness, safety, and 
potential side effects of melasma treatments across different 

Out of the studies that included Fitzpatrick skin type data, 8.26% 
were type II, 30.09% were type III, 45.87% were type IV, 15.41% 
were type V, and 0.37% were type VI. None of the participants in 
the clinical trials was FST I.

 DISCUSSION
To our knowledge, this is the first study to analyze gender, racial, 
and Fitzpatrick skin type representation in melasma clinical trials. 
Firstly, our data reveals a low representation of male participants 
in melasma clinical trials, aligning with the broader observation 
of melasma being less prevalent in males.22 Previous research 
has identified a trend of predominant female representation 
in dermatology clinical trials, with women constituting 54.9% 
of participants, a figure significantly lower than the 96.58% 
observed in the current study.23 The clinical trials identified in 
this study appropriately emphasize female representation as 
melasma is a female-predominant disorder.22 Nonetheless, it 
may be beneficial to have male representation in clinical trials, 
as the prevalence of melasma in males varies across studies.24-27 
Brazil has a prevalence of melasma ranging from 2.5% to 6.0% 
in men.24,25  The prevalence of melasma in India has been found 
to range from 26% to 32% in men.26,27  It is important for men to 
be included in clinical trials as melasma has an equally negative 
impact on the quality of life for men as it does for women.22 
Melasma may also be underdiagnosed in men, as they are less 
likely to seek treatment compared to women.28

The current study revealed a higher proportion of Hispanic/
Latino and Asian patients and a lower proportion of White 
patients in melasma clinical trials, likely reflecting the known 
higher prevalence of melasma among these populations.1 This 

FIGURE 2. Racial and Hispanic origin representation in Melasma Clinical 
Trials compared with National Race and Hispanic Origin Distribution.
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demographic groups.35 For instance, the response to treatment 
and the incidence of side effects may vary significantly 
between different skin types and racial backgrounds.36 One 
randomized clinical trial on LED red light therapy showed that 
adverse events, including dyspigmentation and blistering, 
vary significantly based on skin pigmentation and race, with 
individuals of color exhibiting a lower tolerance to treatment.36 
Approaches to treatment must also be tailored; for instance, 
sunscreen, a critical aspect of melasma management, is 
frequently underutilized and perceived as unnecessary by skin 
of color patients.37,38 

A strength of this study is that we analyzed all melasma-related 
clinical trials on ClinicalTrials.gov. A limitation of the study is that 
due to a lack of race and ethnicity data in melasma literature, 
we were unable to compare race and ethnic representation to 
prevalence rates of melasma. Another limitation is inconsistent 
reporting of demographic data, with some studies providing 
only FSTs or only racial and Hispanic origin information, but 
not both. Standardization of these parameters would be useful. 
Hispanic classification also varied between studies, with some 
including it under race and others under ethnicity. In our study, 
we grouped Hispanic with race, aligning with the US Census 
category of "race and Hispanic origin" to maintain consistency. 
Additionally, accurately categorizing gender and race may be 
challenging, as these classifications may not always clearly fit 
all individuals.

This study demonstrates that women, Hispanic/Latino and 
Asian patients, and individuals with Fitzpatrick skin types III 
and IV are predominantly represented in melasma clinical 
trials. These findings are particularly relevant, considering 
the higher prevalence of melasma within these groups. This 
diverse inclusion may be due to increased awareness and effort 
by researchers to include populations commonly impacted 
with melasma, reflecting a positive shift towards inclusivity 
in dermatological research. Other dermatologic conditions 
predominantly impacting skin of color patients should adopt 
similarly inclusive approaches to patient representation as that 
seen in melasma clinical studies.
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