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INTRODUCTION

Vitiligo is an acquired, immune-mediated skin disease.
The primary feature is the destruction of melanocytes,
resulting in milky-white skin lesions with well-defined
borders. Vitiligo has often a progressive and
unpredictable disease course, and it can lead to a
decline in quality of life, self-esteem, and amplify
social stigma.'” Individuals affected by vitiligo have
an increased risk of other autoimmune comorbidities,
including thyroid diseases, alopecia areata, and dia-
betes mellitus.* Two distinct forms of vitiligo have
been described: non-segmental vitiligo, commonly re-
ferred to as vitiligo, characterised by symmetrical
lesions, and segmental vitiligo, presenting with uni-
lateral lesions.” The pathophysiology is complex and
only partly characterised, and it involves a combina-
tion of genetic susceptibility, autoimmune dysregula-
tion, and environmental triggers.®

The treatment options have been limited to treat-
ments with poor efficacy until 2022, when the first
treatment for vitiligo was approved by the US Food and
Drug Administration.””” This increased focus on vitiligo
has given rise to several published epidemiological
studies, suggestive of an increase in prevalence.'*™'?
Vitiligo is commonly described as a widespread disease
with an estimated prevalence ranging from 0.5% to 1%,
equally affecting individuals across all age groups,
regardless of sex, skin type, or ethnicity.” However,
supporting evidence remains limited, as few studies
have assessed the global prevalence and incidence of
vitiligo."*™'® Furthermore, no research has yet presented
data on the changes in prevalence since the earliest
published studies, nor how different study types may
influence the prevalence.

Therefore, we conducted a systematic review and
meta-analysis to examine the epidemiology of vitiligo.

We investigated the incidence and the global, regional,
and country-specific prevalence of vitiligo. Additionally,
we investigated the prevalence through subgroup analyses
based on age, sex, study type, sample size, study qual-
ity and publication year.

low. This study shows the global impact of vitiligo and how subgroup
analyses influence the prevalence. The overall prevalence of vitiligo is lower
than previously assumed; females and males are equally affected, and vitiligo
is more common in adults.

country-specific, epidemiology, global, regional, vitiligo

METHODS
Search strategy and selection criteria

A study protocol was developed before the study start and
was registered online at PROSPERO (ID CRD42021261643).
The systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines (Figure 1; Supporting Information S3). We sear-
ched the databases PubMed, EMBASE, and Web of Science
from their inception date to August 2023. The following
medical subject heading (MeSH) terms were used in the
respective databases: (‘Vitiligo’ or ‘pigmentary’ or ‘leuko-
derma’) and (‘prevalence’ or ‘incidence’ or ‘epidemiology’).
References of each included study and other published
reviews were assessed for additional studies.

We included studies that reported on the prevalence
and/or incidence of vitiligo in a general population.

Studies that examined selected populations were ex-
cluded, such as studies conducted in dermatological
departments or in populations with autoimmune dis-
eases.” Conference abstracts and articles written in lan-
guages other than English were excluded.

Four authors (M. H., N. L., R. A. and S. B.) inde-
pendently screened and reviewed titles and abstracts
from the included databases before reading full-text ar-
ticles. In cases of duplicate studies examining the same
populations, we prioritised either (a) the study with the
most comprehensive data or (b) the most recent publi-
cation, in the specified order. Duplicate studies were only
considered if they examined different subgroups from the
same population, that could be analysed independently
in the subsequent meta-analysis. For studies reporting on
multiple point prevalence estimates in the same popu-
lations, we only included the most recent data.

Each study was critically assessed for the overall
quality and risk of bias. Two commonly used tools for
critical appraisal of studies were used: the Appraisal
tool for Cross-Sectional studies (AXIS),'® and the
Newcastle-Ottawa Scale (NOS)'”"*® for cohort and case-
control studies. The AXIS tool comprises 20 items that
systematically appraise the methods, results, discussion
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FIGURE 1
Systematic Reviews and Meta-analyses.

sections, and the risk of bias in cross-sectional studies
(Supporting Information S2: Table 1). Since there are no
published cut-off scores for the risk of bias in the AXIS-
tool, a quartile system was implemented. Each study
was classified as having low risk (=16), moderate risk
(11-15), high risk (6—10), or very high risk (<5) based
on the number of AXIS items met.'”** The NOS com-
prises nine items that systematically assesses the selec-
tion and comparability of the study groups, and the
outcome or exposure of interest for cohort- and case-
control studies, respectively (Supporting Information
S2: Table 2 and 3). The risk of bias in each study was
classified as low (7—9), moderate (4—6), or high (0—3),
based on the number of NOS items met.'”'*

Each study was categorised into predefined sub-
groups. We categorised each study by age. Children and
adolescents were defined as having a maximum age
range of 19 years (according to the WHO definition),*'
while adults were defined as populations with a mini-
mum age range of 18 years. Populations aged exactly
18 years were defined as children and adolescents. The
other predefined subgroups were sex, study type
(examination-, questionnaire-, or register-based), study
quality (low risk of bias), sample size (=5000 partici-
pants), and publication year. The overall population
analysis included studies with populations of all ages,
except for studies that only examined children and
adolescents.

Irrelevant outcome (n = 17)
Irrelevant exposure (n = 18)
Same study population (n = 178)
Conference Abstracts (n = 33)
No access (n = 4)

Other (n=266)

e e o o o o

PRISMA flowchart showing the screening and reasons for exclusion of studies. PRISMA, Preferred Reporting Items for

Data analysis

We performed the statistical analysis in StatsDirect
version 3.1.4 (StatsDirect Ltd.). Because we expected high
between-study heterogeneity among the included studies,
we used an inverse variance method with random-effects
models using the DerSimonian-Laird method to calculate
pooled estimates with 95% confidence intervals (CI) for
incidence and prevalence, and for the overall population
and subgroup analyses. Heterogeneity was determined
using the Cochran Q test and the I statistic, wherein the
I? value represents the approximate proportion of total
between-study variation that can be attributed to hetero-
geneity. A minimum of two studies in each subgroup was
required to conduct the meta-analysis.

RESULTS

We identified 7838 studies in the database search
(Figure 1). After screening the title and abstract of each
study, 772 studies were eligible for full-text assessment.
We found 171 studies reporting on the incidence or
prevalence of vitiligo: 8 on incidence, 159 on prevalence,
and 4 on both. The overall population analysis included
112 prevalence studies and 11 incidence studies. Most of
the studies showed a low or moderate risk of bias
(Supporting Information S2: Table 4, 5 and 6).
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Incidence of vitiligo

In total, 11 studies reported an incidence of vitiligo in the
overall population, comprising 470,280,903 person-years
(participants n =198,492,688, Supporting Information
S2: Table 7). The incidence of vitiligo was 1.59 events per
10,000 person-years (95% CI: 0.70—2.83). Most studies
were conducted in North America and Europe. Only one
study reported on the incidence in children. No regional
or country-specific analysis could be conducted due to
the limited number of studies.

Prevalence of vitiligo

A total of 112 studies reported on the prevalence of vitiligo
in the overall population (participants n = 373,842,285,
Supporting Information S2: Table 8). The global preva-
lence was 0.40% (95% CI: 0.37—0.44, Table 1). Most of the
studies were conducted in Europe (n=47) and North
America (n =22), whereas no studies were conducted in
Central- or Southeast Asia (Figure 2). West Asia showed
the highest prevalence (0.77%, 95% CI: 0.58—1.00) and
East Asia the lowest (0.12%, 95% CI: 0.10—0.14, Table 1
and Supporting Information S1: Figure 1). Twenty-one
studies were not included in the country-specific meta-
analysis as they were the only studies conducted within
their respective countries, and a minimum of two studies
in each country was required to conduct the analysis
(Supporting Information S2: Table 11). There was a con-
siderable variation in the reported prevalence of vitiligo by
country, with the highest prevalence reported in Jordan
(1.34%, 95% CIL: 0.12—3.87) and the lowest in Sweden
(0.19%, 95% CI: 0.08—0.34). See Figure 3 for all prevalence
estimates categorised by country.

The overall prevalence categorised by sex was reported
in 34 studies for females (n = 37,755,696) and 33 studies for
males (n = 52,298,396, Supporting Information S2: Table 8).
The overall prevalence of vitiligo in females was 0.50% (95%
CI: 0.36—0.66) and in males 0.49% (95% CI: 0.35—0.65,
Table 1); the prevalence differences in the regional analysis
were marginal (Supporting Information S1: Figure 7).

There were 58 studies on the prevalence of vitiligo
conducted in children and adolescents (n=42,123,177,
Supporting Information S2: Table 10); the overall preva-
lence was 0.27% (95% CI: 0.24—0.31, Table 1). Across all
regions, the prevalence ranged from 0.17% to 0.22%, except
for South Asia, where the prevalence was highest (0.70%,
95% CI: 0.42—1.05, Supporting Information S1: Figure 5
and Supporting Information S2: Table 6 and 12). The
subgroup analysis categorised by sex in children and
adolescents comprised 68,645 females and 117,902 males;
the prevalence was 0.42% and 0.32%, respectively (females

95% CI: 0.20—0.72, males 95% CI: 0.20—0.48, Supporting
Information S2: Table 12). The prevalence of vitiligo in
adults was reported in 51 studies (n=111,215,697, Sup-
porting Information S2: Table 9) and was 0.70% (95% CI:
0.59—0.81, Supporting Information S2: Table 6 and 12).
The prevalence among adults was slightly higher in males
(0.63%, 95% CI: 0.33—1.02) than in females (0.48%, 95% CI:
0.15—0.98).

The subgroup analysis categorised by study type com-
prised 31 questionnaire-based, 49 examination-based, and
27 register-based studies, along with five chart review
studies that were not categorised. The prevalence of vitiligo
was 0.73% (95% CI: 0.52—0.98), 0.59% (95% CI: 0.46—0.73),
and 0.13% (95% CI. 0.10-0.17) for questionnaire-,
examination-, and register studies, respectively (Table 1,
Supporting Information S1: Figure 2, 3, and 4). The sub-
group analysis categorised by publication year examined the
variations in prevalence over the past 80 years. The overall
prevalence was 0.40% (95% CI: 0.17—0.73) in the earliest
published studies and 0.41% (95% CI: 0.36—0.48) in studies
published after 2020 (Table 1, Figure 4). When categorised
by study type, questionnaire-based studies showed an
increasing prevalence from 0.57% (95% CI: 0.46—0.68) to
1.28% (95% CI: 0.90—1.73). The prevalence also increased in
examination-based studies from 0.40% (95% CI: 0.17—0.73)
to 0.89% (95% CIL 0.68—1.13), while the prevalence in
register-based studies was continuously low, ranging from
0.11% (95% CIL 0.07—0.15) to 0.15% (95% CI: 0.11—0.20).
There were 54 studies included in the subgroup analysis of
studies with at least 5000 participants (n= 373,722,024,
Supporting Information S2: Table 12). Here, the overall
prevalence was 0.32% (95% CIL: 0.28—0.36). South Asia
showed the highest prevalence (0.83%, 95% CI: 0.25—1.76),
and East Asia had the lowest (0.07%, 95% CI: 0.06—0.07).
For studies with a low risk of bias (n = 52,314,200,147 par-
ticipants) the prevalence was 0.27% (95% CI: 0.22—0.31) and
the prevalence was similar in females and males at 0.39%
(females 95% CI: 0.25—0.56, males 95% CI: 0.25—0.56, Sup-
porting Information S2: Table 12).

DISCUSSION

This study assessed the global prevalence and incidence
of vitiligo, and 171 studies were included in the system-
atic review and meta-analysis. The overall incidence of
vitiligo was 1.59 events per 10,000 person-years based on
11 studies and 470,280,903 person-years. The overall
prevalence of vitiligo was 0.40% based on 112 studies
comprising 373,842,285 participants; no difference in
prevalence was observed between females and males.
The prevalence was 0.27% among children and adoles-
cents, and 0.70% among adults.
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FIGURE 2 Distibution of studies on the prevalence of vitiligo conducted in each country. *Faroe Islands. THong Kong. Countries with

no observed prevalence studies are light grey.

Our findings revealed a lower overall prevalence
compared to the commonly accepted estimate of 0.5%
—1%. The lower prevalence could be caused by the
inclusion of participants from all age groups in the
overall analysis (except for studies that specifically ex-
amined children and adolescents), as the adult preva-
lence of 0.70% corresponded to the accepted estimate.
Since vitiligo can debut at any age and seldom goes into
complete remission, the prevalence increases with age,
thus possibly explaining the higher prevalence found in
adults compared to children and adolescents.

The overall prevalence was comparable to the prev-
alence reported in a very recent meta-analysis (0.36%
based on 71 studies),13 but higher than the prevalence
reported in a 2016 meta-analysis (0.20% based on 82
studies).’® The latter study also showed a higher preva-
lence among females (0.50%) than males (0.20%), and
included studies that specifically examined children and
adolescents in the overall analysis, which could explain
our diverging results. In another study by Kriiger et al.'*
from 2012, the prevalence in adults ranged from 0.06% to
2.28% across 30 studies, which was comparable to the
prevalence range among adults in this study.

We observed a substantial variation in the prevalence
of vitiligo, both regionally and within specific countries.
West Asia and East Asia showed the highest and lowest
regional prevalence, while the highest and lowest
country-specific prevalence was reported in Jordan and
Sweden. Furthermore, we noticed variation within
countries, as documented in a United Kingdom-based
study,?” wherein individuals of South Asian descent had
a significantly higher prevalence compared to individuals
of white ethnicity.

The high prevalence reported in West Asia and Jor-
dan could be explained by social and cultural stigma
being more common, or because the populations have
darker skin, which causes increased visibility of vitiligo
lesions and earlier healthcare-seeking behaviour.>* Areas
and populations with a low prevalence could be attrib-
uted to limited awareness by healthcare providers dis-
missing vitiligo as a cosmetic concern instead of an
autoimmune disease.***

Differences in study types contributed to the varia-
tion in the observed prevalence.”® The subgroup analy-
ses revealed a prevalence of 0.73% in questionnaire
studies, 0.59% in examination-based studies, and 0.13%
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FIGURE 3 The overall prevalence of vitiligo categorised by countries. The prevalence estimates are based on the overall meta-analysis,
which included all studies, except for studies only examining children and adolescents. A minimum of two studies in each country was
required to conduct the meta-analysis. Countries with no observed data are light grey.

in register-based studies. These differences emphasise
the challenges in presenting accurate prevalence esti-
mates. Several questionnaire studies included non-
random sampling and self-report, which may have
caused an overestimation due to misdiagnosis. Register-
based studies are prone to nonattendance bias, since
individuals affected by vitiligo may not commonly seek
medical attention,”’>° which could cause an under-
estimation of the prevalence of vitiligo. Examination-
based studies can effectively determine prevalence
provided that random sampling methods are im-
plemented, and the outcome is consistently evaluated.*
However, we observed considerable variation in the
study designs; some studies were conducted by trained
dermatologists and others by investigators with limited
training, which could have caused overestimation.
Further, vitiligo is more commonly diagnosed in the
summer, and seasonal variation could therefore have
influenced the outcomes in some studies, possibly
because of an increased contrast between affected and
unaffected skin."' The outcomes could also have been
influenced by sampling populations with darker skin,
where vitiligo lesions are more apparent, and in cultures

with high stigma, where healthcare-seeking behaviour
is more common.**

The prevalence categorised by publication date
showed a stable trend in the overall population analysis,
suggesting no change in the prevalence over the past
80 years (Figure 4). Interestingly, the prevalence of
examination-based and questionnaire-based studies
showed a gradual increase over time, while there was
consistently low prevalence in register-based studies. Our
findings suggest that prevalence derived from registers
and questionnaires may lead to either an under-
estimation or overestimation when compared to
examination-based studies. The findings presented here
support the conclusions reached in the dual-based
research conducted by Mohr et al.*® which reported a
higher prevalence in adults in the examination-based
study relative to the register-based study of 0.77% and
0.17%. In the subgroup analyses categorised by a mini-
mum of 5000 participants or low risk of bias, the preva-
lence was 0.32% and 0.27%. The findings showed that
excluding biased studies reduced the prevalence com-
pared to the overall analysis, potentially providing a more
representative reflection of the general population.
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FIGURE 4 The prevalence of vitiligo categorized by publication year in (a) the overall population, (b) examination-based studies, (c)

questionnaire-based studies, (d) register-based studies. n, number of participants.

Strengths and limitations

The study had limitations, including the classification of
vitiligo as a single entity. However, only a minority of the
included studies differentiated between vitiligo subtypes.
The included studies rarely reported a prevalence of zero.
Since negative results might not be documented, there is
a potential risk of studies that found no cases did not
report their findings, resulting in an overestimation of
the overall prevalence. However, we reduced the risk of
overestimation through subgroup analyses of studies
with at least 5000 participants. The overall analysis
generally showed a high level of heterogeneity, but we
used subgroup analyses to address the most prominent
differences and observed a substantial variance in the

prevalence. Since we only included studies written in the
English language, we may have excluded relevant stud-
ies. Still, we included studies from multiple global
regions and only four studies were excluded because of
non-English language (Figure 1). Most of the regional
studies were conducted in Europe and North America,
whereas studies conducted in South America, Africa,
Central Asia, and Oceania were limited or lacking. Sev-
eral regions showed an uneven distribution of countries
included, and the prevalence in these regions might
reflect within-country variations rather than serving as a
regional representation.”” This study also had its
strengths. The literature search was performed by a team
of four researchers and encompassed multiple databases.
Furthermore, the references of each study meeting the
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inclusion criteria were thoroughly reviewed. This
allowed us to include relevant studies from all publica-
tion dates, even those without searchable MeSH terms or
a digital object identifier.

CONCLUSION

The overall prevalence of vitiligo was 0.40% with a sim-
ilar prevalence among females and males. The highest
prevalence was reported in Jordan and the lowest in
Sweden. There was a higher prevalence among adults
compared to children and adolescents. The subgroup
analysis categorised by study types influenced the prev-
alence. There is a lack of incidence studies and preva-
lence studies conducted in South America, Africa, Cen-
tral Asia, and Oceania.
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