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Background: Due to cosmetic disfigurement, melasma can negatively affect the
quality of life and emotional and mental health, further leading to depression.

Objective: Prevalence rates of depression in patients with melasma vary widely
across studies. The aim of this systematic review and meta-analysis was to
estimate the prevalence of depression among melasma patients.

Methods: The PubMed, Embase, Web of Science, and Scopus databases
were searched to identify articles evaluating the prevalence of depression in
melasma patients from their inception to 12 July 2023. Studies were reviewed
in accordance with the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines, and a meta-analysis was performed using
the Stata 14.0 software.

Results: Sixteen studies metthe eligibility criteriaout of the 859 studies, containing
a total of 2,963 melasma patients for this systematic review and meta-analysis.
Meta-analyses revealed that the pooled prevalence of depression among
patients with melasma was 434% (95% Cl 30.5-56.2%, Q-value =808.859,
d.f.=15, p<0.001, tau?=0.065, I?=98.1%). The meta-regression found that the
publication year, sample size, and study quality were not significant moderators
for the observed heterogeneity in prevalence. A subgroup analysis according
to depression assessment methods showed that the prevalence of depressive
disorders was 24.2% (95% Cl 16.8-31.6%), and the prevalence of depressive
symptoms was 45.1% (95% Cl 31.2-59.0%). A subgroup analysis by geographic
regions showed that patients in Asia had the highest prevalence of depression at
48.5% (95% Cl 26.0-71.0%), compared to other regions. A subgroup analysis by
study design showed that the prevalence of depression in case—control studies
was almost identical to cross-sectional studies. In the case of OR, the pooled
OR of depression between patients with melasma and health controls was 1.677
(95% C11.163-2.420, p = 0.606, I?=0.0%).

Conclusion: The prevalence of depression was relatively high in patients with
melasma, and there was a correlation between melasma and depression,
encouraging clinicians to screen for depression in their patients and providing
a combination of physical and psychosocial support. If necessary, they should
be referred to formal mental health services to seek professional psychological
intervention.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/,
CRD42022381378.
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1 Introduction

Melasma, also known as chloasma or mask of pregnancy, is a
common chronic acquired hyperpigmentation disorder that
predominantly affects women of childbearing age (1). It most often
presents as symmetric irregular light-to-dark brown macules and
patches that occur primarily on sun-exposed areas of the face. It is more
prevalent in Fitzpatrick skin types III-V [Fitzpatrick skin type is a
numerical classification used for measuring human skin pigmentation
and sun sensitivity (2)], thus more often seen in Asians and Latin
Americans (3). Although the precise cause of melasma remains elusive,
however, multiple factors can trigger or aggravate it: ultraviolet
radiation exposure, endocrine factors, genetic factors, medications
containing phototoxic agents, ingredients of certain cosmetics, and
psychological stress (4). Histologically, increased pigment may
be situated epidermally, dermally, or on both sites. In the epidermal
type, there is an increase of melanin throughout the layers of the
epidermis, particularly in the basal and supra-basilar layers.
Melanocytes are generally enlarged, increased in activity, and have
distinct dendrites. Meanwhile, there is an increase in melanosomes and
an acceleration in the movement of melanin toward keratinocytes. In
the dermal type, melanin enters the papillary dermis and is taken up by
macrophages (5). Additionally, it also involves changes in keratinocytes,
fibroblasts, endothelial cells, and the basement membrane (3). The
diagnosis of melasma is generally clinical. There is no specific therapy
that is universally effective for patients with melasma. The objective of
melasma management is to prevent further hyperpigmentation, reduce
melanin production, and accelerate melanin excretion (6).

Melasma is a common disfiguring cutaneous disorder, as its facial
occurrence and easy visibility can cause an aesthetic impact on the
patient’s appearance, which can easily lead to depression in patients
with melasma. Depression is a common psychological issue and a
negative emotional state that can erode patients’ sense of happiness
and lower their quality of life. It can lead to the deterioration of skin
disease, and the resulting burden of worsening skin disease can
exacerbate depression (7). Research has shown that persistent
psychological stress due to melasma often leads to depression (8) or
that melanin production is affected as part of the local response of the
same hypothalamic-pituitary axis to stress as depression (9).
Additionally, research has pointed out that depression can raise the
levels of cortisol and pro-opiomelanocortin, which have melanogenic
potential and cause an increase in melanin content in melanocytes
(10). Despite the presence of multiple studies examining the
prevalence of depression among these patients, there is no meta-
analysis of the prevalence of depression in melasma and only one
meta-analysis on the quality of life between them (11). This meta-
analysis, therefore, aims to estimate the pooled prevalence of
depression among patients with melasma that will hopefully raise the
awareness of clinicians, facilitate screening of patients, and provide
referrals for treatment when necessary.

2 Methods
2.1 Protocol and registration

The project was registered as a protocol with PROSPERO
(CRD42022381378) and adhered to the PRISMA reporting guidelines
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(12). The study was exempt from review and approval by an ethics
committee because the data were obtained from publicly
available databases.

2.2 Search strategy

The PubMed, Embase, Scopus, and Web of Science databases were
systematically searched from inception to 12 July 2023 to identify all
relevant studies on the prevalence of depression in melasma patients,
regardless of any restrictions on publication date and language. The
search strategy combined outcomes of interest (depression) and
population of interest (melasma patients). The specific search terms

» «

were summarized as follows: “Depression,” “Depressive Disorder,”

»

“Depressive Disorder, Major;” “Dysthymic Disorder;,” “Depressive
Symptom,” “Bipolar Disorder;” “Mood Disorders,” “Mental Health,”

“Antidepressive Agents,” “Adjustment Disorders,” “Psychological
Distress,; “Emotional Depression,” “Melasma,” “Chloasma,”
“Melanosis,” “Melanism,” and “Freckle” The retrieval steps for PubMed

are shown in Supplementary material 1. In addition, reference lists of
relevant studies and reviews were screened manually to identify
potentially omitted articles.

2.3 Study selection

Studies were eligible for inclusion if they fulfilled the following
criteria according to the participants, intervention, comparison,
outcomes, and study design (PICOS) guidelines: participants (P): the
study involved patients with melasma; intervention (I): not applicable;
comparison (C): not applicable; outcomes (O): the study reported data
for depression as defined by validated self-reported scales, diagnostic
interviews by a psychiatrist based on I.C.D-10 (International
Classification of Diseases by WH.O 1992), or self-reported medical
history (taking antidepressants); and study design (S): the study was
an observational study, such as a cross-sectional, cohort, or case-
control study. Additionally, the following exclusion criteria were
applied: (1) The study did not report the prevalence of depression
among the sampled patients with melasma. (2) The data were
duplicated, incomplete, or irrelevant.

2.4 Data extraction

All of the records identified through the electronic database search
were downloaded and imported into the EndNote literature management
software. First, duplicate studies were eliminated. Then, the titles and
abstracts were independently read for preliminary screening by two
independent researchers. Finally, they reviewed the full text in the
remaining studies to confirm compliance with the eligibility criteria for
inclusion and exclusion and established an Excel spreadsheet for data
extraction, which was independently completed by four researchers. The
extracted data were as follows: (1) publication details (title; author; and
year); (2) details of the included patients (age; region; gender; setting;
percentage of marriage or cohabitation; sample size; and positive
patients); (3) details of the criteria used for defining depression cases
(self-reported scales; diagnostic interviews; and medical history); and (4)
other details (study design; relevant subgroup data; and type of control
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group). For some studies lacking data, we attempted to contact the study
authors to obtain more information. However, we have only received a
response from one study author stating that the study author was unable
to provide raw data as this was a preliminary study. We have not received
a response from another research author. After mutual consultation
among our research team members, these studies were excluded.

2.5 Quality assessment

Study quality was assessed using Joanna Briggs Institute (JBI)
Critical Appraisal Checklist for Studies Reporting Prevalence Data
(13). The tool contains nine items and covers essential domains of
population, measurement, and statistical approach. Each item was
scored with “Yes” (1), “No” (0), and “Unclear” (indicating no report
information) (0), and the quality score range was 0 to 9 points. Studies
were classified as high quality (total score >5), medium quality (total
score 4 or 5), and low quality (total score <4) (14). For the third item
in the list (“Was the sample size adequate?”), the formula recommended
in prevalence studies was used to calculate the minimum sample size
(n= 7% x P(l - P) =d? ), where n meant the sample size, Z was the
statistic corresponding to the level of confidence and was assigned 1.96,
P represented expected prevalence, which was specified as 0.4, d meant
precision, and the allocation was 0.05 (15). Based on the above formula,
a minimum sample size of 369 participants was required. Each study
was evaluated by two independent authors, and disagreements were
resolved by a third reviewer.

2.6 Statistical analysis

The pooled prevalence, odds ratio (OR), and corresponding 95%
confidence interval (CI) were calculated; and the forest plots were
produced to visualize the results. Q-statistic and I*-statistic were used to
test for heterogeneity across studies. The fixed-effect model was chosen
to calculate pooled analyses if p>0.10 and I <50%, indicating low
heterogeneity, whereas a random-effect model was applied in case of
significant heterogeneity (p <0.10 and I*>50%). A subgroup analysis was
undertaken to explore potential sources of heterogeneity according to
depression assessment methods, geographic regions, and study design
only if there were at least two studies in each subgroup category. A meta-
regression analysis was performed to explore potential moderators that
might explain between-study heterogeneity. The covariates in the meta-
regressions included the publication year, the sample size, and the study
quality. Potential publication bias was assessed with Egger’s test and
funnel plots for visual inspection. Sensitivity analysis to test the influence
of a single study on the overall pooled estimate, by excluding each study
step by step, was used to evaluate the robustness of the overall pooled
estimate. A two-sided test and a significant level of 0.05 were used. All
statistical analyses were done using Stata 14.0 statistical software.

3 Results
3.1 Selection of studies

The screening process is shown in the PRISMA flowchart in
Figure 1. A total of 859 studies were identified, 851 of which were
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identified through database searches and the remaining 8 studies were
from reference lists. After identifying 225 duplicate records, all
remaining studies were carefully screened through their titles and
abstracts; 557 studies were excluded during this step. A total of 77
studies were given a full-text review to determine eligibility; those
omitted to satisfy inclusion and exclusion criteria were excluded.
Finally, 16 studies were included in the meta-analysis. Interrater
reliability between reviewers for study selection was high
(Kappa=0.725, p<0.01).

3.2 Characteristics of included studies

The general characteristics of the included studies are shown in
Table 1. A total of 16 studies were included, containing a total of 2,963
individuals with melasma. Included studies were published between
2010 and 2023, along with 13 articles, 2 abstracts (27, 29), and 1 letter
(19). There were two study designs, namely, cross-sectional studies
and case—control studies. The mean age of melasma patients was
reported in 12 studies ranging from 31.29 (21) to 48.33 years (16); the
remaining 4 studies indicated that participants were all adults (17, 20,
30, 31). Thirteen studies reported the sex of melasma participants, of
which five were all female patients (19, 22, 23, 27, 29), and eight had
a diverse female proportion ranging from 67.44 (20) to 97.07% (31).
One study was population-based (19), while the rest of the studies
were hospital-based. Among 16 studies, 10 studies were conducted in
Asia, 4 in the Americas (19, 22, 26, 29), and 2 in others [Europe (16)
and Africa (27)]. To assess depression, eight studies used the Hospital
Anxiety and Depression Scale (HADS) (16, 17, 19, 21, 22, 24, 27, 29),
three used the Patient Health Questionnaire-9 (PHQ-9) (18, 20, 25),
two used the Self-rating Depression Scale (SDS) (23, 31), one used the
Hamilton Depression Scale (HDRS) (28), one used the International
Classification of Diseases-WHO 1992 (I1.C.D-10) (30), and one was
based on medical history (taking antidepressants) (26). Four studies
reported the prevalence of depression in healthy controls (16, 22, 24,
26). When evaluated by JBI quality assessment criteria, seven studies
were rated as high quality (16, 18, 21-24, 28), six were rated medium
quality (19, 20, 25-27, 31), and three were rated low quality (17, 29,
30). The details of the quality assessment for the 16 included studies
are presented in the Supplementary Table 1.

3.3 Pooled prevalence of depression

Sixteen articles assessed the prevalence of depression in patients
with melasma. The prevalence ranged from 10.8% (95% CI 7.2-15.9%)
to 84.0% (95% CI 71.5-91.7%). Among melasma patients, the pooled
prevalence of depression was 43.4% (95% CI 30.5-56.2%,
Q-value=808.859, d.f.=15, p<0.001, tau*>=0.065, I’=98.1%) based on
the random-effects model. There was considerable heterogeneity
across the studies included in this meta-analysis. The forest plot is
displayed in Figure 2.

3.4 Subgroup analysis

All subgroup analyses for the pooled prevalence of depression
among melasma patients are summarized in Table 2. Among studies
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Records identified through databases searching (n = 851)
,§ Additional records identified through other sources (n = 8)
<
&
'
= Records after duplicates removed
(n=634)
Reports screened .| Reports excluded
(n=634) (n=557)
Full-text articles assessed for eligibility
) (n=77)
g
g
Reports excluded (n = 61):
Interventional trials (n = 36)
o Review articles (n = 17)
Case reports (n = 3)
Insufficient data (n = 4)
Not melasma patients (n = 1)
\4
g
ES Studies included in quantitative synthesis (meta-analysis)
E (n=16)
FIGURE 1
PRISMA flow diagram of studies’ screening and selection.

based on I.C.D-10 or medical history to identify depressive disorders,
the pooled prevalence of depressive disorders among patients with
melasma was 24.4% (95% CI 16.8-31.6%). While the studies assessed
the prevalence of depressive symptoms among patients with melasma
using validated self-reported scales, the pooled prevalence of depressive
symptoms was 45.1% (95% CI 31.2-59.0%). There were significant
differences between the subgroups (p=0.009). With regard to geographic
regions, the pooled prevalence of depression in patients with melasma
in Asia was the highest at 48.5% (95% CI 26.0-71.0%). The prevalence
in the Americas (North America and South America) was the next
highest at 39.3% (95% CI 27.3-51.4%). The prevalence of depression was
lowest in others at 26.4% (95% CI 8.9-44.0%). However, there were no
significant differences between the subgroups (p=0.281). In terms of
study design, the pooled prevalence of depression among melasma
patients was similar between the case—control studies and cross-sectional
studies at 43.2% (95% CI 23.6-62.8%) and 43.5% (95% CI 25.6-61.4%),
respectively, which was not significantly different (p=0.984). In the
subgroup analysis, heterogeneity was high (I” ranged from 0.0 to 98.8%).

3.5 Meta-regression

Meta-regression was applied to explore potential sources of
between-study heterogeneity. The prevalence of depression in melasma
patients was not significantly related to the publication year (f=—0.0127,
p=0.465), the sample size (£=0.0023, p=0.993), and the quality of the
study ($=0.0019, p=0.967). No sources of heterogeneity were found.
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3.6 Sensitivity analysis and publication bias

The sensitivity analyses showed that the pooled prevalence of
depression varied from 37.5% (95% CI 35.8-39.2%) to 48.1% (95% CI
46.4-49.8%) by excluding each study step by step (Figure 3). This
indicated that no individual study had an extreme impact on the
estimation of the pooled prevalence of depression in patients with
melasma. Visual inspection of the funnel plot did not provide evidence
of potential publication bias, as confirmed by Egger’s test (p=0.999)
(Supplementary Figure 1).

3.7 OR of depression between patients
with melasma and health controls

The prevalence of depression in melasma patients was
compared with healthy control groups in four studies. The pooled
OR of depression among patients with melasma was 1.677 (95%
CI 1.163-2.420), which meant that compared with health control
groups, patients with melasma were 1.677 times more likely to
show depression (Supplementary Figure 2). There was insignificant
(P=0.0%,
p=0.606). Sensitivity analysis indicated that no individual study

between-study heterogeneity for this outcome

remarkably altered the pooled OR, suggesting that the estimated
OR was reliable and stable (Supplementary Figure 3). There was
no evidence of significant funnel plot asymmetry, indicating that
small study effects were not present (Supplementary Figure 4).
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TABLE 1 Characteristics of included studies.

10.3389/fpsyt.2023.1276906

Author Region Design Sample size Age (year) Female Prevalence (%) Tool
Platsidaki 2023 (16) Europe Case-control 127 48.33+18.39 121 34.7% HADS
Kumar 2023 (17) Asia Case-control 30 NR NR 70.0% HADS
Naheed 2021 (18) Asia Cross-sectional 100 41.5+8.14 83 82.0% PHQ-9
Espésito 2021 (19) Americas Cross-sectional 1,518 41+7 1518 43.2% HADS
Dabas 2020 (20) Asia Case-control 86 NR 58 12.8% PHQ-9
Jawaid 2020 (21) Asia Cross-sectional 195 31.29+5.34 159 10.8% HADS
Franga 2020 (22) Americas Case-control 24 39.5+7.5 24 37.5% HADS
Shi 2019 (23) Asia Cross-sectional 96 40.66+10.91 96 19.2% SDS
Deshpande 2018 (24) Asia Case-control 50 33.4+7.45 44 42.0% HADS
Kanish 2017 (25) Asia Cross-sectional 123 34.42+8.1 100 35.0% PHQ-9
D’Elia 2017 (26) Americas Case-control 119 39.0+£8.2 NR 23.5% Medical history
Fatma 2016 (27) Africa Cross-sectional 30 34.6 30 16.7% HADS
Jaiswal 2016 (28) Asia Case-control 50 39.78+7.65 40 84.0% HDRS
Rodriguez-Arambula 2014 (29) Americas Cross-sectional 100 45 100 53.0% HADS
Bashir 2010 (30) Asia Cross-sectional 8 NR NR 37.5% 1.C.D-10
Zhang 2010 (31) Asia Cross-sectional 307 NR 298 81.1% SDS

1.C.D-10, International Classification of Diseases Tenth Edition; HADS, Hospital Anxiety and Depression Scale; HDRS, Hamilton Depression Rating Scale; PHQ-9, Patient Health

Questionnaire-9; SDS, Self-Rating Depression Scale; NR, not reported.

NameYear Case N ES (95% CI) Weight%
Platsidaki2023 44 127 —O—E 0.346 (0.269, 0.433) 6.45
Kumar2023 21 30 1 _—— 0.700 (0.521, 0.833) 5.99
Naheed2021 82 100 : —_— 0.820 (0.733, 0.883) 6.48
Esposito2021 655 1518 -?- 0.431 (0.407, 0.457) 6.61
Dabas2020 11 86 —_—— 1 0.128 (0.073, 0.215) 6.50
Jawaid2020 21 195 —_— : 0.108 (0.072, 0.159) 6.58
Franga2020 9 24 > 0.375(0.212,0.573)  5.77
Shi2019 28 96 —_— : 0.292 (0.210, 0.389) 6.42
Deshpande2018 21 50 —_—— 0.420 (0.294, 0.558) 6.17
Kanish2017 43 123 —0—;- 0.350 (0.271, 0.437) 6.45
D’Elia2017 28 119 —_— : 0.235(0.168, 0.319) 6.48
Fatma2016 5 30 —_— : 0.167 (0.073, 0.336) 6.19
Jaiswal2016 42 50 1 —_— 0.840 (0.715,0.917) 6.37
Rodriguez-Arambula2014 53 100 —_—— 0.530 (0.433,0.625)  6.39
Bashir2010 3 8 * : 0.375(0.137,0.694) 457
Zhang2010 249 307 ! —_— 0.811 (0.764, 0.851) 6.58
Overall (I>=98.1%, p < 0.001) <> 0.434 (0.305,0.562)  100.00
|
T T T | T T
0.0 0.2 0.4 0.6 0.8 1.0
FIGURE 2
Prevalence of depression in melasma patients.

4 Discussion
4.1 Summary of main results

This meta-analysis was, to the best of our knowledge, the first to
examine the prevalence of depression in patients with melasma and
assess the association between melasma and depression. The results
showed that the pooled overall prevalence of depression among
melasma patients was 43.4%, suggesting that approximately 4 in 10 of
these patients suffered from depression. The overall pooled prevalence
was approximately 12 times higher than the global estimated prevalence
of depression of 3.4% (32), indicating that the existence of melasma is

Frontiers in Psychiatry

closely related to depression, as the pooled results showed that patients
with melasma had a higher risk of depression compared to patients
with the health control groups (OR=1.677, 95% CI 1.163-2.420).

4.2 Subgroup analysis according to
different depression assessment methods

The subgroup analysis found that the prevalence of depression
varied depending on depression assessment methods. The prevalence
of depressive disorders was 24.4%, which was lower than 45.1% of
depressive symptoms. There was a significant difference (p=0.009).
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TABLE 2 Subgroup analysis to estimate the prevalence of depression.

10.3389/fpsyt.2023.1276906

Subgroups No. of studies Prevalence (95%Cl)  Value of p Value of p in
between-group
comparison

Assessment

Depressive disorder 2 24.2% (95% CI 16.8-31.6%) 0.426 0%

Depressive symptom 14 45.1% (95% CI 31.2-59.0%) <0.001 98.3% 0007

Region

Asia 10 48.5% (95% CI 26.0-71.0%) <0.001 98.8%

Americas 4 39.3% (95% CI 27.3-51.4%) <0.001 89.4% 0.281

Others 2 26.4% (95% CI 8.9-44.0%) 0.025 80.2%

Type

Cross-sectional 9 43.5% (95% CI 25.6-61.4%) <0.001 98.7%

Case-control 7 43.2% (95% CI 23.6-62.8%) <0.001 96.1% 08t

Meta—analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit
Platsidaki (2023) o) \
Kumar (2023) O
Naheed (2021) | | o)
Esposito (2021) )
Dabas (2020) O \
Jawaid (2020) ) \
Franga (2020) O |
Shi (2019) ) \
Deshpande (2018) O
Kanish (2017) O |
D’Elia (2017) | ) \
Fatma (2016) \ )
Jaiswal (2016) O
Rodriguez—Arambula (2014) | 0
Bashir (2010) \ @)
Zhang (2010) O
0.27 0.30 0.43 0.56 0.60
FIGURE 3
Sensitivity analysis for prevalence of depression in melasma.

This finding was consistent with the results of most studies, which
indicated that the prevalence of depressive symptoms using self-
report scales was significantly higher than the prevalence of depressive
disorders. Perhaps it was because self-report scales prioritized
sensitivity over specificity (33), and the optimal cutoff value for self-
report scales among melasma patients has not been determined, with
many studies using multiple cutoff points, and information on the
qualifications and training of researchers conducting surveys was
rarely provided, which might also affect the estimation of prevalence.
The standardized clinical interview was the most widely used
approach by psychiatrists to confirm the formal diagnosis of
depressive disorders (34). Therefore, it was recommended to use
diagnostic interviews for more large-scale research as it was effective,
used strictly defined criteria for depressive disorders, and constituted
the main body of clinical research on depressive disorders (34);
however, these usually required a considerable amount of time and
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effort and were expensive. Although the self-report measure alone
could not be used to determine formal diagnosis, which tended to
report higher rates than diagnostic interviews, it can be used for
preliminary screening or early detection of depression because it was
less limited, more feasible, easier to fill out, and cheaper to use in busy
clinical environments (35). Therefore, future research should develop
and use more appropriate assessment tools and cutoff values in
melasma, and attempt to screen for depression as much as possible in
clinical practice.

4.3 Subgroup analysis according to
different regional groups

When the pooled prevalence of depression in melasma patients
was stratified across geographic regions, the highest prevalence was
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found in Asia at 48.5%, followed by the Americas at 39.3% and others
at 26.4%. First, the reason for the difference might be related to the
prevalence of melasma in different regions. Research has shown that
melasma was more common in Fitzpatrick skin type IV and IV skin
(5, 36), which were the main skin types in Asians. In addition, existing
research indicated that some populations, including South Asians and
East Asians, were more vulnerable to melasma than others, such as
Europeans, Australians, and Africans (37). Second, it might be related
to cultural impact. A preference for facial skin color has been shown
to be prevalent in diverse cultures. In Asian culture, being fair-skinned
was important (38). Furthermore, patients with melasma were mainly
female, and women were more concerned about their facial
appearance (39). Eventually, it might be related to the economic level.
Research in the Asian region mainly focused on India and Pakistan,
both of which were developing countries with relatively low per capita
CDP (40). Economy, education, and health-related behaviors were
closely related (41). Therefore, patients might lack correct disease
awareness and prevention information, might not be aware of sun
protection measures, and mistakenly believe that melasma was caused
by undiagnosed liver or kidney problems, exacerbating psychological
burden, but there were no statistically significant differences between
the groups (p=0.281). Our meta-analysis included very limited
studies from Africa and Europe and no study from Oceania. Therefore,
original studies need to be carried out in more regions in future to
further investigate the depression of melasma patients.

4.4 Limitations

Admittedly, this study has several limitations. First, the included
studies were cross-sectional or case—control studies, which were
vulnerable to recall bias, selection bias, and residual confounding.
The results showed that depression was closely related to melasma.
Compared with the healthy control groups, patients with melasma
had a higher risk of depression. However, the causal relationship
between depression and melasma could not be determined.
Therefore, future prospective cohort studies with large sample sizes
and long follow-up periods should be conducted to explore the
causal or bidirectional associations between depression and
melasma. Second, most studies used self-report scales to assess the
prevalence of depression, which inevitably led to reporting and
recall bias. This might have affected the prevalence of depression in
patients with melasma to varying degrees. No subgroup analysis was
conducted on the self-reported scales as only one eligible study used
the HDRS. Third, some factors have not been reported in sufficient
detail, such as the severity and duration of melasma, disease stage,
treatment strategy, evaluation time node, age of melasma onset,
gender, education, and income. These factors could not be extracted
to be usefully assessed. Future research should take into account the
impact of these factors that may affect the prevalence of depression.
Fourth, there were very few studies from Europe and Africa, while
no study was identified from Oceania, which limited global
adaptability. Therefore, caution should be exercised about the actual
prevalence. Finally, there was a high level of heterogeneity across
studies included in our analysis, as reported previously in the meta-
analyses of prevalence data (42). This showed that the variability in
depression prevalence measurements was due to the heterogeneity
between the studies rather than chance.
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5 Conclusion

The prevalence of depression in patients with melasma is high, and
there is a remarkable relevance between melasma and depression. In
future clinical practice, more attention should be paid to the screening
of depression in melasma patients, and the mutual negative impact of
depression and melasma should be realized; in the treatment of
melasma, we should pay sufficient attention to the identification,
prevention, and psychological management of depression. These will
improve the quality of life, improve therapeutic outcomes, and reduce
the social, medical, and economic burden of the disease. In addition,
it is suggested that a large-scale prospective cohort study will
be conducted in future to assess the prevalence of depression in
melasma patients and the causal relationship between depression and
melasma. Apart from investigating the effect of melasma on depression,
the impact of depression on melasma should also be studied.

Author contributions

WC: Writing - original draft. YW: Writing - original draft. YS:
Writing - original draft. CG: Writing - original draft. JL: Writing -
original draft.

Funding
The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study was

supported Scientific Research Project of Dongzhimen Hospital,
Beijing University of Chinese Medicine (HX-DZM-202262).

Acknowledgments

The authors thank all the research participants for their contributions.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1276906/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1276906
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1276906/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1276906/full#supplementary-material

Chen et al.

References

1. Sheth VM, Pandya AG. Melasma: a comprehensive update: part I. ] Am Acad
Dermatol. (2011) 65:689-97. doi: 10.1016/j.jaad.2010.12.046

2. Scott JE, Brough KR, Grigoryan KV, Muzic JG, Kim GY, Conic RRZ, et al. Risk
factors for keratinocyte carcinoma in recipients of allogeneic hematopoietic cell
transplants.  JAMA Dermatol. (2020) 156:631-9. doi: 10.1001/
jamadermatol.2020.0559

3. Pennitz A, Kinberger M, Avila Valle G, Passeron T, Nast A, Werner RN. Self-applied
topical interventions for melasma: a systematic review and meta-analysis of data from
randomized, investigator-blinded clinical trials. Br ] Dermatol. (2022) 187:309-17. doi:
10.1111/bjd.21244

4. Cestari T, Arellano I, Hexsel D, Ortonne JPLatin American Pigmentary
Disorders Academy. Melasma in Latin America: options for therapy and treatment
algorithm. J Eur Acad Dermatol Venereol. (2009) 23:760-72. doi: 10.1111/j.1468-3083.
2009.03251.x

5. Ogbechie-Godec OA, Elbuluk N. Melasma: a up-to-date comprehensive review.
Dermatol Ther. (2017) 7:305-18. doi: 10.1007/s13555-017-0194-1

6. Sheth VM, Pandya AG. Melasma: a comprehensive update: part II. ] Am Acad
Dermatol. (2011) 65:699-714. doi: 10.1016/j.jaad.2011.06.001

7. Tsintsadze N, Beridze L, Tsintsadze N, Krichun Y, Tsivadze N, Tsintsadze M.
Psychosomatic aspects in patients with dermatologic diseases. Georgian Med News.
(2015) 243:70-5.

8. Braithwaite I, Zhang S, Kirkbride JB, Osborn DPJ, Hayes JE Air pollution
(particulate matter) exposure and associations with depression, anxiety, bipolar,
psychosis and suicide risk: a systematic review and Meta-analysis. Environ Health
Perspect. (2019) 127:126002. doi: 10.1289/EHP4595

9. Handel AC, Miot LD, Miot HA. Melasma: a clinical and epidemiological review. An
Bras Dermatol. (2014) 89:771-82. doi: 10.1590/abd1806-4841.20143063

10. Slominski AT, Botchkarev V, Choudhry M, Fazal N, Fechner K, Furkert J, et al.
Cutaneous expression of CRH and CRH-R. Is there a "skin stress response system?". Ann
NY Acad Sci. (1999) 885:287-311. doi: 10.1111/§.1749-6632.1999.tb08686.x

11.Zhu Y, Zeng X, Ying J, Cai Y, Qiu Y, Xiang W. Evaluating the quality of life among
melasma patients using the MELASQoL scale: a systematic review and meta-analysis.
PLoS One. (2022) 17:€0262833. doi: 10.1371/journal.pone.0262833

12. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic reviews.
Syst Rev. (2021) 10:89. doi: 10.1186/s13643-021-01626-4

13. Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for
systematic reviews of observational epidemiological studies reporting prevalence and
cumulative incidence data. Int ] Evid Based Healthc. (2015) 13:147-53. doi: 10.1097/
XEB.0000000000000054

14. Nguyen CT'T, Sandhi A, Lee GT, Nguyen LTK, Kuo SY. Prevalence of and factors
associated with postnatal depression and anxiety among parents of preterm infants: a
systematic review and meta-analysis. ] Affect Disord. (2023) 322:235-48. doi: 10.1016/j.
jad.2022.11.015

15. Pourhoseingholi MA, Vahedi M, Rahimzadeh M. Sample size calculation in
medical studies. Gastroenterol Hepatol Bed Bench. (2013) 6:14-7.

16. Platsidaki E, Efstathiou V, Markantoni V, Kouris A, Kontochristopoulos G,
Nikolaidou E, et al. Self-esteem, depression, anxiety and quality of life in patients
with Melasma living in a sunny Mediterranean area: results from a prospective
cross-sectional study. Dermatol Ther. (2023) 13:1127-36. doi: 10.1007/
$13555-023-00915-1

17. Kumar A, Hafeez A, Juseja AK, Rahimo AG, Shahkar Ali SM, Shabir G. Depression
and anxiety among acne and Melasma patients. Pakistan ] Med Health Sci. (2023)
17:724-6. doi: 10.53350/pjmhs2023172724

18. Naheed A, Mazhar M, Fatima S, Malik SS, Ashraf S, Minhas A. Frequency and
correlation of depression in melasma patients. Depression. (2021) 8:6. doi: 10.53350/
pjmhs2115123161

19. Espésito MCC, Esp6sito ACC, Jorge MFS, D'Elia MPB, Miot HA. Depression,
anxiety, and self-esteem in women with facial melasma: an internet-based survey in
Brazil. Int ] Dermatol. (2021) 60:e346-7. doi: 10.1111/ijd.15490

20. Dabas G, Vinay K, Parsad D, Kumar A, Kumaran MS. Psychological disturbances
in patients with pigmentary disorders: a cross-sectional study. ] Eur Acad Dermatol
Venereol. (2020) 34:392-9. doi: 10.1111/jdv.15987

21. Jawaid K, Shahid M, Tahir K, Ali N, Tariq A, Hussain A. Frequency of anxiety and
depression in patients with melasma. ] Pak Assoc Dermatol. (2020) 30:81-5. Available
at: http://jpad.com.pk/index.php/jpad/article/view/1375

Frontiers in Psychiatry

08

10.3389/fpsyt.2023.1276906

22. Franga MLM, Miot HA, Schmitt JV, Coutinho TV. Evaluation of facial expression
recognition in patients with facial melasma: a cross-sectional study. Surg Cosm Dermatol.
(2020) 12:245-50. doi: 10.5935/scd1984-8773.20201233684

23. Shi AY. Correlation between clinical features of female melasma patients and depression
and anxiety. Dissertation/Master’s thesis. Beijing: China Medical University (2019).

24. Deshpande SS, Khatu SS, Pardeshi GS, Gokhale NR. Cross-sectional study of
psychiatric morbidity in patients with melasma. Indian ] Psychiatry. (2018) 60:324-8.
doi: 10.4103/psychiatry.Indian]Psychiatry_115_16

25. Kanish B, Goyal SK, Thomas EA, Singla M, Kate P, Kamra D. Depression and
anxiety in melasma: prevalence and correlates in North India. Indian J Clin Exp
Dermatol. (2017) 3:167-71. doi: 10.18231/2455-6769.2017.0039

26. D'Elia MP, Brandido MC, de Andrade Ramos BR, da Silva MG, Miot LD, dos Santos
SE, et al. African ancestry is associated with facial melasma in women: a cross-sectional
study. BMC Med Genet. (2017) 18:1-7. doi: 10.1186/s12881-017-0378-7

27. Fatma F, Baati I, Mseddi M, Sallemi R, Turki H, Masmoudi J. The psychological
impact of melasma. A report of 30 Tunisian women. Eur Psychiatry. (2016) 33:5327-7.
doi: 10.1016/j.eurpsy.2016.01.1130

28. Jaiswal SV, Nayak CS, Shah HR, Kamath RM, Kadri K. Comparison of quality of
life, depression and self-esteem in patients of vitiligo and melasma. ] Med Sci Clin Res.
(2016) 4:13675-82. doi: 10.18535/jmscr/v4il1.26

29. Rodriguez-Arambula A, Castanedo-Cazares JP, Hernandez-Blanco D, Torres-
Alvarez B. Melasma in Mexican women. A prevalence study of anxiety, depression and
its impact on quality of life. J Invest Dermatol. (2014) 134:S126-6.

30. Bashir K, Dar NR, Rao SU. Depression in adult dermatology outpatients. | Coll
Physicians Surg Pak. (2010) 20:811-3.

31. Zhang M, Li LQ, Wu ZM, Li P, Wu YX. Study on relationship between the different
syndromes of traditional Chinese medicine in Cholasma and socio-psychological
factors. J Yunnan Univ Tradit Chinese Med. (2010) 33:10-3. doi: 10.19288/j.cnki.
issn.1000-2723

32. Dattani Saloni, Rodés-Guirao Lucas, Ritchie Hannah, Roser Max. Mental health.
(2023). Published online at OurWorldInData.org. Available at: https://ourworldindata.
org/mental-health.

33. Hotopf M, Chidgey J, Addington-Hall ], Ly KL. Depression in advanced disease: a
systematic review part 1. Prevalence Case Finding Palliat Med. (2002) 16:81-97. doi:
10.1191/02169216302pm5070a

34. Boeschoten RE, Braamse AM]J, Beekman ATF, Cuijpers P, van Oppen P, Dekker J,
et al. Prevalence of depression and anxiety in multiple sclerosis: a systematic review and
meta-analysis. ] Neurol Sci. (2017) 372:331-41. doi: 10.1016/j.jns.2016.11.067

35. Zhang J, Zhang X, Yang G, Feng Z. Impulsiveness indirectly affects suicidal
ideation through depression and simultaneously moderates the indirect effect: a
moderated mediation path model. Front Psych. (2022) 13:913680. doi: 10.3389/
fpsyt.2022.913680

36. Tamega AA, Miot LD, Bonfietti C, Gige TC, Marques MEA, Miot HA. Clinical
patterns and epidemiological characteristics of facial melasma in Brazilian women. J Eur
Acad Dermatol Venereol. (2013) 27:151-6. doi: 10.1111/j.1468-3083.2011.04430.x

37. Esp6sito ACC, Cassiano DP, da Silva CN, Lima PB, Dias JAE, Hassun K, et al.
Update on Melasma-part I: pathogenesis. Dermatol Ther (Heidelb). (2022) 12:1967-88.
doi: 10.1007/s13555-022-00779-x

38. Gupta MA, Gupta AK. The color of skin: psychiatric ramifications. Clin Dermatol.
(2019) 37:437-46. doi: 10.1016/j.clindermatol.2019.07.015

39.Bollati V, Favero C, Albetti B, Tarantini L, Moroni A, Byun HM, et al.
Nutrients intake is associated with DNA methylation of candidate inflammatory
genes in a population of obese subjects. Nutrients. (2014) 6:4625-39. doi: 10.3390/
nu6104625

40. Roddy Mitchell A, Gordon H, Lindquist A, Walker SP, Homer CSE, Middleton A,
et al. Prevalence of perinatal depression in low- and middle-income countries: a
systematic review and meta-analysis. JAMA Psychiatry. (2023) 80:425-31. doi: 10.1001/
jamapsychiatry.2023.0069

41. Yu AYX, Smith EE, Krahn M, Austin PC, Rashid M, Fang J, et al. Association of
neighborhood-level material deprivation with health care costs and outcome after
stroke. Neurology. (2021) 97:¢1503-11. doi: 10.1212/WNL.0000000000012676

42.Nascimento C, di Lorenzo Alho AT, Bazan Concei¢ao Amaral C, Leite REP,
Nitrini R, Jacob-Filho W, et al. Prevalence of transactive response DNA-binding
protein 43 (TDP-43) proteinopathy in cognitively normal older adults: systematic
review and meta-analysis. Neuropathol Appl Neurobiol. (2018) 44:286-97. doi:
10.1111/nan.12430

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1276906
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.jaad.2010.12.046
https://doi.org/10.1001/jamadermatol.2020.0559
https://doi.org/10.1001/jamadermatol.2020.0559
https://doi.org/10.1111/bjd.21244
https://doi.org/10.1111/j.1468-3083.2009.03251.x
https://doi.org/10.1111/j.1468-3083.2009.03251.x
https://doi.org/10.1007/s13555-017-0194-1
https://doi.org/10.1016/j.jaad.2011.06.001
https://doi.org/10.1289/EHP4595
https://doi.org/10.1590/abd1806-4841.20143063
https://doi.org/10.1111/j.1749-6632.1999.tb08686.x
https://doi.org/10.1371/journal.pone.0262833
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.1097/XEB.0000000000000054
https://doi.org/10.1097/XEB.0000000000000054
https://doi.org/10.1016/j.jad.2022.11.015
https://doi.org/10.1016/j.jad.2022.11.015
https://doi.org/10.1007/s13555-023-00915-1
https://doi.org/10.1007/s13555-023-00915-1
https://doi.org/10.53350/pjmhs2023172724
https://doi.org/10.53350/pjmhs2115123161
https://doi.org/10.53350/pjmhs2115123161
https://doi.org/10.1111/ijd.15490
https://doi.org/10.1111/jdv.15987
http://jpad.com.pk/index.php/jpad/article/view/1375
https://doi.org/10.5935/scd1984-8773.20201233684
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_115_16
https://doi.org/10.18231/2455-6769.2017.0039
https://doi.org/10.1186/s12881-017-0378-7
https://doi.org/10.1016/j.eurpsy.2016.01.1130
https://doi.org/10.18535/jmscr/v4i11.26
https://doi.org/10.19288/j.cnki.issn.1000-2723
https://doi.org/10.19288/j.cnki.issn.1000-2723
http://OurWorldInData.org
https://ourworldindata.org/mental-health
https://ourworldindata.org/mental-health
https://doi.org/10.1191/02169216302pm507oa
https://doi.org/10.1016/j.jns.2016.11.067
https://doi.org/10.3389/fpsyt.2022.913680
https://doi.org/10.3389/fpsyt.2022.913680
https://doi.org/10.1111/j.1468-3083.2011.04430.x
https://doi.org/10.1007/s13555-022-00779-x
https://doi.org/10.1016/j.clindermatol.2019.07.015
https://doi.org/10.3390/nu6104625
https://doi.org/10.3390/nu6104625
https://doi.org/10.1001/jamapsychiatry.2023.0069
https://doi.org/10.1001/jamapsychiatry.2023.0069
https://doi.org/10.1212/WNL.0000000000012676
https://doi.org/10.1111/nan.12430

	Prevalence of depression in melasma: a systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Protocol and registration
	2.2 Search strategy
	2.3 Study selection
	2.4 Data extraction
	2.5 Quality assessment
	2.6 Statistical analysis

	3 Results
	3.1 Selection of studies
	3.2 Characteristics of included studies
	3.3 Pooled prevalence of depression
	3.4 Subgroup analysis
	3.5 Meta-regression
	3.6 Sensitivity analysis and publication bias
	3.7 OR of depression between patients with melasma and health controls

	4 Discussion
	4.1 Summary of main results
	4.2 Subgroup analysis according to different depression assessment methods
	4.3 Subgroup analysis according to different regional groups
	4.4 Limitations

	5 Conclusion
	Author contributions

	References

