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ABSTRACT

Melasma is a hyperpigmented patch that is generally found on the face, especiallyon the
cheeks, chin, upper lip, and can extend to the neck. The color of hyperpigmentation in
melasma varies, generally from light brown to black with an irregular shape. Melasma is often
found in countries with tropical climates with skin types 111-V. This happens because countries
with these climates are exposed to more sunlight. To prevent melasma, it is recommended to
use sunscreen to reduce excessive UV exposure to the skin. It is important to use sunscreen
optimally in order to reduce the incidence of melasma. The effect of excessive UV exposure
to skin, including melasma, can be reduced by applying sunscreen on the regular basis. This
literature review used four databases (Google scholar, PUBMED, NCBI and PERDOSKI) and
relevant keywords such as "melasma’ and "sunscreen™ to find the source of articles published
in 2010 to 2022. A total of 142 articles in Indonesian and English were found. After selecting
based on inclusion and exclusion criteria, 14 relevant articles were obtained and will be
discussed in this literature review. The result of this literature review show a significant
relationship between optimal use of sunscreen and the incidence of melasma in women from
countries with tropical climates, especially in Asia. Melasma is most commonly found in
women with Fitzpatrick skin types 111-V and more likely to occur between ages 25-60 years.
Patients with melasma who used sunscreen optimally, by applying it every 2 hours, showed a
decrease in the degree of severity of melasma compared to those who did not repeat the use
of sunscreen. The conclusion can be strengthened more straightforward. For example,
applying sunscreen every 2h can significantly decrease the incidence of melasma.
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INTRODUCTION

Melasma represents a prevalent form
of hyperpigmentation typically localized
on facial regions such as the bilateral malar
areas, chin, and upper lip, occasionally
extending to the cervical region.!3
Although it can manifest across all
ethnicities, its incidence is notably higher
among females inhabiting tropical climates
or with skin types I11-V on the Fitzpatrick
scale.™ Countries with tropical climates
experience heightened solar exposure
during dry seasons, coupled with elevated
humidity levels. Southeast Asian countries,
including Singapore, Malaysia, and
Indonesia, have been focal points for
numerous investigations on melasma. In
Indonesia, the female-to-male incidence
ratio stands at 21:1.% This country's tropical
setting, marked by increased solar
irradiation relative to other regions, coupled
with a predominantly skin type II-V
demographic, underscores its susceptibility
to melasma.*

Epidemiological data from the
outpatient dermatology clinic of Cipto
Mangunkusumo Hospital (RSCM) in 2004
recorded a prevalence rate of up to 2.39%,
with an incidence rate of 2.49%, reflecting
an incremental annual rise of 0.1%.
Subsequent analysis of patient records
from Dr. M. Djamil Padang General
Hospital's dermatology and venereology
departments observed a 9.4% surge in
melasma cases between 2011 and 2014,
totaling 1,622 consultations.® Moreover,
surveillance of melasma cases at Griya
Geulis Clinic, Dustira Hospital Cimabhi,
during December 2017 and January 2018
highlighted this period's heightened
incidence.’

Mitigating direct skin exposure to

ultraviolet (UV) radiation stands as a
critical step in preventing the onset of
melasma. Among these measures is the use
of sunscreen, a paramount intervention. In
accordance with FDA guidelines, optimal
sunscreen efficacy necessitates
formulations boasting a minimum Sun
Protection Factor (SPF) of 15.°% The
pervasive prevalence of melasma remains
as a vexing cosmetic concern for afflicted
individuals. The persistent high incidence
rates of melasma in Indonesia indicate a
plausible inadequacy in  sunscreen
utilization among  the populace.
Consequently, this study aims to look into
the complexity of melasma and determine
whether  sunscreen is effective in
preventing its onset, as elucidated by an
exhaustive review of pertinent literature.

METHODS

This study adopts a literature review
approach to collate data from diverse
scholarly sources, including books, peer-
reviewed journals, theses, and
dissertations, concerning the prevalence of
melasma in tropical climate regions
characterized by skin types I11-V, within a
temporal window spanning 5-10 years. The
literature search strategy entails employing
internet  search  methodologies  with
targeted keywords such as melasma,
sunscreen, skin types Il1-V, and tropical
climate to ensure comprehensive coverage
of relevant literature.

RESULTS AND DISCUSSION
Literature Search Tracking
The table below presents the results

of the literature search using keywords,
search years, and databases.
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Tabel 1. Literature Search Tracking

The tally of
Date Database Years Keywords articles
reviewed.

September 2% 2020  Google Scholar 2010 - 2020 Melasma 30
September 3, 2020 pybmed NCBI 2014-2020  Melasma in Asian Patients 15
September 5% 2020  Google Scholar 2017 — 2020 Hubungan antara pemakaian tabir 17

surya dengan kejadian melisma
September 8%, 2020  Google Scholar 2017 — 2020 Pajanan sinar matahari dengan 24

kejadian melisma
December 23,2020 Pubmed 2016 — 2020 Darker skin on melisma 15
December 23,2020 PERDOSKI 2017 Dermatologi kosmetik 1
December 25%,2020  Google Scholar 2014 — 2020 Application sunscreen 2
December 28%,2020  Google Scholar 2014 — 2020 Tabir surya dan iklim tropis 37
Januari 2%, 2021 Pubmed 2011 —2020 Melasma update 5
Januari 2%, 2021 Google scholar 2017 —2022 Tabir surya yang optimal 10
October 25%, 2022 Google scholar 2017 —2022 Melasma in Asia’n patient 10
October 31, 2022 Google scholar 2017 —2022 Melasma in Asian skin 12
November 239, 2022 NCBI 2016 —2022 Melasma in Singapore 5

Literature Analysis

Table 2. Characteristics of literature on melasma and the effects of sunscreen use on melasma prevention in countries with tropical

climates.
Researcher Title Research Results Samples Research Similarities
& Years methods
Kirupa A Cross-Sectional, A multicentric A certain correlation has been 331 There is a convergence of evidence
Shankar ,et  Multic entric  cross-sectional  established between solar irradiance supporting the assertion that solar
al (2014) Clinico -Epide study and the incidence of melasma. It is radiation serves as a precipitating
miolog ical Study noteworthy that within the confines of factor in the development of
Of Melasma in this study, a mere 10% of subjects melasma, exacerbated by a lack of
India employed sunscreen with a Sun societal awareness regarding the
Protection Factor (SPF) of 50. optimal application of sunscreens.
Lahida, Hubungan Riwayat ~ Analytical A statistically significant association 70 This study observed a congruence
dkk.(2017)  Pemakaian Tabir observational was observed between the application between the application of sunscreen
Surya Dengan study with a of sunscreen and the incidence of and the incidence of melasma.
Kejadian Melasma cross-sectional — melasma. Nonetheless, this
Pada Wanita Usia design investigation failed to detect a
25-45 Tahun. statistically ~significant relationship
between the duration of solar exposure
and the onset of melasma.
Umborowati  Studi Retros pektif: A rtetrospective The  mcidence  of  melasma 1313 The congruence with the conducted
,dkk. (2014) Diagno sis dan Study demonstrates a predilection for females research lies in the predominance of
Terapi Pasien over males, with sunlight exposure melasma occurrence among women,
Melas ma identified as the predominant with sunlight exposure identified as

etiological factor based on anamnestic
data.

the primary causative factor in this
study.
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Researcher Title Research Results Samples Research Similarities
& Years methods
Waskita Hubungan Antara The  research The incidence of melasma in Indonesia 60 This study highlights sunlight
(2018) Riway at used an demonstrates a notable prevalence exposure is a key element in causing
Pemakaian ~ Tabir observational among women aged 25 to 40 years. melasma and emphasized the
Surva Dengan methodology, Moreover, an observed pattern reveals importance of using sunscreen to
Derajat Keparahan employing  a that a considerable proportion of reduce the incidence of it.
Melasma comparative patients with moderate-grade melasma
analytical exhibit persistent manifestations,
framework attributed to madequate adherence to
within a cross- proper sunscreen application, typically
sectional limited to once daily without
approach. subsequent reapplication.
Setyawati,  Profil Melasma Di A Retrospective Our current investigation shows a clear 54 Melasma causes a significant
dkk (2019)  Rumah Sakit  Study predilection for melasma among predilection in females, with sunlight
Umum Pusat females compared to males , typically exposure  being the  primary
Sanglah Denpasar starting between the ages of 25 and 65 etiological determinant.
Periode  Januari years. Additionally, occupational
2014 Sampai scrutiny indicates a notable prevalence
Desember 2014. of melasma among individuals in
administrative positions, ostensibly
due to the heightened sunlight
exposure inherent to their job roles.
Rattananukr A Compa rative A Cross- We identified a cohort of 29 patients 50 This study observed the incidence of
om, dkk Study of sectional Study  with melasma classified as skin type III melasma in Asian patients exhibiting
(2022) Dermatoscopic and 21 patients categorized as skin skin types III and IV was observed in
Features of type IV in this study. this  study. Nevertheless, the
Melasma and investigation did not ascertain
Hori’s Nevus in sunlight exposure as a contributing
Asian Patient s factor to the onset of melasma.
Prabawanin ~ Hubungan Riwayat “Observational — The results of this investigation 45 An analogous finding from this study
grum ( Pemakaian  Tabir analytical study” demonstrate a lower prevalence of is the observation that optimal
2015) Surva Dengan melasma among respondents who sunscreen utilization correlates with a
Kejadian Melasma utilize sunscreen compared to those decreased occurrence of melasma
who do not employ sunscreen. compared to individuals who do not
employ sunscreen.
Fatima The Role of A The utilization of  sunscreen 600 In this study, the use of sunscreen is
sakeena et Sunscreen in Literature incorporating UV + VL protection solely employed as an adjunctive
al. (2020) Melasma and Review serves as an essential adjunctive therapy.
Postinflammatory measure in the prevention of
Hyperpigmentation hyperpigmentation and the
management of melasma.
Furthermore, advice on optimal
sunscreen application practices has an
impact on the severity gradient of
melasma.
Bhattarai,et Clinical  patterns  Statistical This study suggests that the occurrence 138 A parallelism evident in this study is
al (2017) and research of melasma is predominantly observed the prevalence of melasma attributed
epidemiological among females with a history of to solar radiation exposure, exhibiting
characteristics ~ of excessive sunlight exposure. a higher incidence among females,
melasma in a Additionally, skin types III and IV particularly in individuals with skin
tertiary care were identified as the most prevalent types Il and IV.
hospital of Nepal phenotypes associated with melasma
in this nvestigation.
X wu, dkk.  Melasma: A A Ultraviolet (UV) radiation stands out 135 This research elucidates that melasma
(2021) condition Literature as a pivotal catalyst in the progression incidence can be attributed to UV
Review of melasma. Researchers notably radiation exposure, with a pronounced
of Asian Skin observed the higest prevalence of predilection observed among

melasma in Southeast Asian territories
and India.

individuals of Asian descent.
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Researcher Title Research Results Samples Research Similarities
& Years methods

K Jha,dkk.  Vitiligo and A There is a comrelation between 3224  This study illustrates concordance

(2015) Melasma: A Retrospect melasma incidence and skin types III with previous research, revealing a
Psychosocio- ive Study and IV. predominant incidence of melasma
Cosmetic among individuals categorized with
Challenge n skin types III-1V.
Context of South
Asian Countries

Sarkar, dkk Role of broad — A Cross- The significant use of sunscreen can 100 The significant use of sunscreen can

(2019) spectrum sectional notably alleviate the severity of effectively reduce the severity of
sunscreen alone in  (study) melasma occurrence. melasma.
the improvement
of melasma area
severity index
(MASI) and
melasma  Quality
of Life Indexin
melas ma.

Mayra, dkk. Sun-protective A Cross- The use of sunscreen with suboptimal 404 The optimal application of sunscreen
(2017) behaviors mn  sectional application for patients is associated has been shown to decrease the
patients with  Study with an exacerbation in the severity of severity of melasma.

cutaneous melasma incidence.

hyperpigmentation

: A cross- section al

study
Harumi O, The effect of ACross-sectional Forty-seven patients of Chinese descent 49 In this research, individuals of Asian
Goh CL melasma on the Study were identified with melasma affecting descent, including those of Chinese
(2016) quality of life in a the facial skin, typically within the age ethnicity, demonstrated a heightened

sample of women
living in Singapore

range of 56 to 60 years. The predominant
contributing factor to this condition was
identified as sunlight exposure.

occurrence of melasma. Additionally,
sunlight exposure emerged as another
significant contributing factor.

In 2014, a multicentric cross-sectional
studyfocused on melasma, encompassed a
sample size of 331 individuals. Findings
revealed a higher prevalence of melasma
among women, with a gender ratio of 4:1.
Patients diagnosed with melasma had a mean
age of 37 years. Notably, only 10% of patients
reported the use of sunscreen with SPF 50.°
Concurrently, a retrospective study conducted
in Indonesia in 2014, investigating the
diagnosis and treatment of melasma, involved
1,313 participants. The majority of newly
diagnosed melasma cases, predominantly
comprising females (99.2%), were observed
at the Cosmetic Division of the Department of
Dermatology and Venereology at Dir.
Soetomo Hospital in Surabaya between 2009
and 2011. Conversely, male patients
accounted for a mere 0.8% of the total new
melasma cases. The mean age ranged
between 36 and 45 years, followed by 46 and
55 years. Anamnesis-based evaluations
identified sunlight exposure (85.5%) as the
primary contributing factor, followed by
cosmetics, contraception, familial
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predisposition, pregnancy, and medication.®
A subsequent study conducted in
2022 focused on Asian patients, utilizing a
cross-sectional approach to investigate
melasma and Hori's nevus. This research
comprised a sample of 50 individuals, with
an average age of 43 years. Among the
participants, and 29 were categorized as
having skin types Ill and 21 were
categorized as having skin types IV.
Notably, in this investigation, sunlight
exposure did not emerge as a discernible
cause of melasma.l®  Conversely, a
statistical inquiry in Nepal in 2017
regarding the clinical patterns and
epidemiology of melasma within a
Nepalese hospital involved a sample size of
138 individuals. The findings revealed a
higher prevalence of melasma among
women, accounting for 113 cases (81.9%)
compared to men with 25 cases (18.1%). A
majority of patients (45.7%) reported a
melasma occurrence lasting less than one
year. Continuous and prolonged exposure
to sunlight (83.3%) was the primary
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precipitating factor for melasma was,
followed by stress (34.8%), pregnancy
(30.4%), and contraceptive pills (5.8%).
Among patients with melasma, 91 (65.9%)
were classified as skin type Ill, while 42
(30.4%) and 5 (3.6%) were categorized as
skin types IV and V, respectively.'t*?

A literature review conducted in the
United States in 2021, focusing on Asian
patients and comprising a sample size of
135, identified UV radiation as a primary
triggering factor in melasma development.
The study noted the highest incidence of
melasma in the Southeast Asian and Indian
regions. Consequently, it concluded that
melasma occurrence can be attributed to
UV radiation, particularly prevalent among
individuals with Asian skin types.
Subsequently, a retrospective study in
Nepal in 2015, involving a sample of 3,224
participants, revealed a correlation
between melasma occurrence and skin
types I11-1V. In Southeast Asia, melasma
prevalence was notably higher among
women (40%) compared to men (20%).
The Nepalese study also emphasized
sunscreen as the predominant treatment
modality for melasma, while noting its
predilection for affecting women with
darker skin tones. These findings
underscore the congruence with prior
research, indicating a heightened incidence
of melasma among individuals classified as
having skin types 1111V .13

In 2016, researchers in Singapore
conducted a subsequent investigation to
evaluate the impact of melasma on the
quality of life among female residents. Of
the 49 diagnosed melasma patients, 47
were of Asian ethnicity, specifically
Chinese, predominantly aged between 56
and 60 years. Sunlight exposure emerged
as the primary risk factor, accounting for
67.3% of cases. The mean age was reported
as 56.6 £ 9.1 years. These findings
corroborate prior research indicating a
heightened prevalence of melasma among
women with skin types Ill and 1V, with
sunlight exposure being a significant risk
determinant.!* Furthermore, a 2019 study

conducted in Indonesiarevealed a markedly
higher incidence of melasma among
females compared to males, with 98.1% of
cases occurring in women and 1.9% in
men. This trend aligns with data extracted
from the seventh edition of Fitzpatrick's
Dermatology in General Medicine, which
underscores the predominance of melasma
among women relative to men. °

A 2017 analytical study conducted in
Indonesia investigated the relationship
between sunscreen usage history and
melasma incidence among 70 female
participants. The findings revealed that
44.3% of women without a history of using
sunscreen developed melasma. Utilizing
Chi-square analysis, a significant association
was observed between sunscreen usage
history and melasma occurrence among
women aged 25-45 years (p=0.000). The
prevalence of melasma in this study was
highest among women aged 25-45 years,
comprising 52.9% of the sample.’®
Subsequently, an observational study
conducted in Indonesia in 2018 examined the
correlation between the history of sunscreen
use and melasma severity. This study,
involving 60 participants, identified the
highest melasma incidence among women
aged 40-50 years (55.0%) and the lowest
among those aged >51 years (3.3%).
Moreover, respondents who regularly used
sunscreen predominantly exhibited mild
melasma severity (96.7%), while those who
did not regularly use sunscreen showed a
higher prevalence of moderate melasma
severity (70.0%). The study's findings
suggested that despite regular sunscreen use,
respondents with moderate melasma severity
may have engaged in suboptimal sunscreen
application practices, as indicated by the lack
of sunscreen reapplication throughout the
day, based on respondent anamnesis data.’

In 2015, a subsequent observational
analytical study was undertaken in Indonesia
to explore the relationship between
sunscreen usage history and melasma
incidence. With a sample size of 45
participants, the investigation revealed a
statistically significant association between

153



Lina Damayanti, et.al

the two variables, as evidenced by a Chi-
square test yielding a p-value of 0.003
(p<0.05).Y" In contrast, in 2020, a literature
review conducted in India examined the
role of sunscreen in managing melasma
and post-inflammatory hyperpigmentation,
drawing upon 600 sources. The findings
underscored the importance of sunscreen
containing UV + VL protection as an
adjunctive therapy to mitigate
hyperpigmentation and ameliorate
melasma conditions. Furthermore,
counseling on  optimal  sunscreen
application was shown to impact the
severity of melasma. Thus, the literature
review concurs with the notion that
sunscreen primarily serves as an adjunctive
therapeutic measure.®

In 2019, a cross-sectional study in
India investigated the impact of sunscreen
use on the quality of life in melasma
patients, involving a sample size of 100
individuals. The study’s findings suggested
that a significant reduction in melasma
severity was associated with the optimal
application of sunscreen. The mean MASI
scores within the study groups were
reported as 12.38 + 14.7 and 9.15 £ 4.7,
respectively.  Moreover, mean HI-
MELASQOL values demonstrated a
decrease from 47.2 + 14 to 38.1 + 14.2 at
the beginning and end of the study,
respectively. Spearman correlation
analysis revealed a positive, albeit
nonsignificant, correlation between MASI
and HI-MELASQOL before and after the
study. Thus, the study findings corroborate
ongoing research indicating that optimal
sunscreen use may mitigate the severity of
melasma.®® In a subsequent cross-sectional
study conducted in the United States in
2017, focusing on sunscreen cream
application habits among patients with
hyperpigmentation, the sample consisted
of 404 individuals. The study highlighted
that suboptimal sunscreen application
exacerbated melasma incidence. Notably,
approximately 67.5% of patients used
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sunscreen-containing products, with 91%
applying sunscreen products with SPF 21
or higher. However, a significant
proportion (48.5%) expressed uncertainty
about the broad-spectrum protection
provided by their sunscreen, and only a
small  fraction (7.6%) adhered to
reapplication every 2 hours. Additional
factors  associated  with  sunscreen
application included female gender (OR =
3.8, P=0.0004) and disease duration >1
year (OR= 2.1, P=0.003). Multivariate
analysis revealed an odds ratio of
sunscreen use among African-American
individuals compared to Caucasians of
0.31 (P=0.0008). Thus, this study aligns
with ongoing research suggesting that
optimal sunscreen use may mitigate the
severity of melasma.?

CONCLUSION

The findings gleaned from this
literature review indicate a predominant
prevalence of melasma among female
individuals exhibiting skin types 1lI-V,
typically within the age bracket of 25-60
years. This phenomenon can be attributed
to the heightened solar radiation exposure
prevalent in locales where individuals with
such skin types predominantly reside,
notably in regions across Asia.
Furthermore, thisliterature study
demonstrates a statistically significant
correlation between optimal use of
sunscreen and and the incidence of
melasma.
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