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Abstract

Background Patients with vitiligo experience reduced quality of life.

Objective To comprehensively describe the available evidence for psychosocial burden in vitiligo.

Methods A systematic review of observational studies and clinical trials identified using PubMed, EMBASE, Scopus, and
the Cochrane databases was performed through 1 March, 2021, to assess psychosocial comorbidities in vitiligo. Two inde-
pendent reviewers performed an assessment of articles and extracted data for qualitative synthesis.

Results Included studies (N = 168) were published between 1979 and 1 March, 2021; 72.6% were published since 2010.
Disorders including or related to depression (41 studies, 0.1-62.3%) and anxiety (20 studies, 1.9-67.9%) were the most com-
monly reported. The most prevalent psychosocial comorbidities were feelings of stigmatization (eight studies, 17.3-100%),
adjustment disorders (12 studies, 4-93.9%), sleep disturbance (seven studies, 4.6-89.0%), relationship difficulties including
sexual dysfunction (ten studies, 2.0-81.8%), and avoidance or restriction behavior (12.5-76%). The prevalence of most
psychosocial comorbidities was significantly higher vs healthy individuals. Factors associated with a significantly higher
burden included female sex, visible or genital lesions, age < 30 years (particularly adolescents), and greater body surface
area involvement, among others. The most commonly reported patient coping strategy was lesion concealment.
Limitations Available studies were heterogeneous and often had limited details; additionally, publication bias is possible.
Conclusions The results of this systematic review show that vitiligo greatly affects psychosocial well-being. The extent of
psychosocial comorbidities supports the use of multidisciplinary treatment strategies and education to address the vitiligo-
associated burden of disease.

Protocol Registration PROSPERO (CRD42020162223).
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Vitiligo has been associated with depression and anxiety;
however, other psychosocial comorbidities have not been
comprehensively investigated.

A wide variety of psychosocial comorbidities are preva-
lent in patients with vitiligo; multidisciplinary treat-
ment strategies and education about vitiligo are vital to
addressing the burden of this disease.

1 Introduction

Vitiligo is a chronic inflammatory autoimmune disease that
results in skin depigmentation due to the loss of melano-
cytes [1-3]. Lesions can appear at any age, but onset usually
occurs at < 30 years of age [2, 4, 5]. Global prevalence is
approximately 0.5-2.0% and varies geographically [6]. Simi-
lar prevalence rates have been reported for adult populations
as well as children and adolescents [6].

Vitiligo is commonly misinterpreted as a cosmetic disease
[2]. Patients with vitiligo experience a higher level of bur-
den [7, 8] compared with healthy controls [7], as reflected
by quality-of-life (QoL) indicators. Quality-of-life impair-
ment may be comparable to dermatologic (e.g., atopic der-
matitis) [7, 8] and non-dermatologic diseases (e.g., cancer)
[9]. Importantly, the QoL burden of vitiligo may be largely
affected by the presence of psychosocial comorbidities
[10-12]. In recent years, a large focus has been placed on
depression and/or anxiety in vitiligo [10-12]. The purpose
of this systematic literature review was to comprehensively
describe the evidence for psychosocial burden in patients
with vitiligo, including the prevalence and types of psycho-
social comorbidities, factors associated with psychosocial
burden, patient coping strategies, perceptions toward viti-
ligo, and caregiver burden.

2 Methods
2.1 Literature Search

The search strategy was established and agreed upon by
the authors during protocol development (Appendix 1
of the Electronic Supplementary Material [ESM]). Pub-
Med, EMBASE, Scopus, and the Cochrane database were
searched for articles from their earliest available entries
through 1 March, 2021. The search string, which was limited
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to articles published in English, included the keywords viti-
ligo, quality of life, burden, psychosocial, and anxiety, as
well as variants of depression, stigma, psychology, and psy-
chiatry. Duplicate results from the separate databases were
subsequently discarded.

Peer-reviewed primary publications, including clinical
trials and observational studies (cross-sectional, case-con-
trol, prospective, and retrospective analyses), were included.
Two independent reviewers (WvdS and KW) performed the
title and abstract review; reviews and articles with irrelevant
content were excluded. The same reviewers performed the
full-text review and data extraction; reviewers independently
assessed the risk of bias and resolved any disagreement
through discussion. Studies excluded at the full-text review
included data sets with fewer than five participants (e.g.,
patients with vitiligo or their caregivers), editorials, com-
mentaries, articles with irrelevant content (including those
that focused only on general QoL and/or that did not report
instrument subscales that could be related to psychosocial
comorbidity), and articles not available in English. Articles
that included the same patient populations but reported dif-
ferent outcomes were retained.

Because data were collected from published articles,
no institutional review board approval was required for the
study. The study protocol was registered with PROSPERO
(CRD42020162223).

2.2 Data Extraction and Analysis

Extracted data included study design, geographic region,
sample size, detailed patient demographics, prevalence and
types of psychosocial comorbidities, extent of psychosocial
burden (vs healthy controls and/or patients with other skin
diseases), factors associated with psychosocial burden, end-
points (scales) used to assess psychosocial burden, patient
coping strategies, perceptions toward vitiligo (by patients
and non-patients), and caregiver burden. A qualitative syn-
thesis of evidence was performed to summarize the findings
from included primary publications.

3 Results
3.1 Literature Search

Initial database searches yielded 2288 articles, of which
1111 were duplicate records that were excluded from screen-
ing; one additional article was identified through other
sources. Screening resulted in the exclusion of 919 articles
during the title and abstract review; an additional 91 articles
were excluded on the full-text review. A total of 168 articles
were retained for data extraction and inclusion in the qualita-
tive synthesis (Fig. 1).
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3.2 Study Characteristics

Included studies were published between 1979 and 2021,
with 72.6% published between 2010 and 2021 [4, 5, 9,
13-177]. Most included studies were observational (96.4%),
with only six clinical trials (3.6%) containing data specific
to psychosocial comorbidity in vitiligo; child, adolescent,
and adult populations were represented in the included stud-
ies (Table 1). Studies representing populations from most
geographic regions were included (Fig. 2); regions with
the most studies included the Middle East (29.8%), Europe
(28.6%), and Southern Asia (15.5%). All studies included in
the systematic review were qualitatively assessed to mini-
mize the risk of bias; included studies were deemed to be of
acceptable quality.

3.3 Instruments Measuring QoL

Among QoL instruments assessing general health, total
and/or component scores were most frequently reported for
the adult and child versions of the Dermatology Life Qual-
ity Index (DLQI, 53 studies) [4, 13, 14, 18, 19, 22, 25, 33,
35-38, 45, 64, 65, 67-70, 74, 77, 81-83, 87, 89, 90, 92,
93, 96, 99, 100, 102, 104, 112, 115, 119, 120, 122, 123,
140, 143, 144, 146, 148, 151, 156, 161, 162, 164-166, 168],

Children’s DLQI (seven studies) [24, 67, 73, 101, 103, 110,
152], 36-Item Short Form Health Survey (SF-36, eight stud-
ies) [9, 82, 83, 105-107, 161, 162], General Health Ques-
tionnaire (eight studies) [14, 30, 65, 93, 95, 113, 114, 124],
and Skindex-29 (eight studies) [29, 71, 98, 106, 107, 162,
174, 175].

The DLQI is widely used across dermatologic diseases.
Fifty studies that reported DLQI mean scores for patients
with vitiligo were further examined. Mean scores did not
differ vastly by region, but there were trends for higher mean
scores (i.e., increased burden of disease) in the Middle East
(4.7-14.7) [14, 45, 64, 74, 82, 83, 87, 104, 112, 140, 144,
164, 166], Southern Asia (4.1-12.4) [18, 22, 38, 100, 120,
143, 146, 168], and Eastern Asia (4.0-8.4) [35, 68-70, 119,
156, 161, 162] compared with Europe (1.8-8.7) [4, 77, 89,
90, 92,93, 96, 99, 102, 104, 122, 123, 148] and North Amer-
ica (5.2-6.6) [115, 151, 165]. The lowest DLQI mean scores
were reported in Italy (1.8 [89] and 4.3 [90]), Singapore (4.0
[69] and 4.4 [68]), and Nepal (4.1 [38]), whereas the highest
DLQI mean scores were reported in Saudi Arabia (14.7 [45]
and 9.0 [64]) and Egypt (13.0 [144], 12.4 [87], 12.2 [25],
and 11.2-11.9 [19]). Factors affecting DLQI scores were
not examined.

In contrast, the Vitiligo-specific QoL (VitiQoL) instru-
ment has only been reported in eight studies [13, 16, 29,
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Table 1 Summary of study characteristics

Characteristic Number of
studies, n (%)
N =168
Year of publication
1979-1999 13 (7.7)
2000-2009 33 (19.6)
2010-2021 122 (72.6)
Study type
Observational 162 (96.4)
Clinical trial 6 (3.6)
Geographic region®
Africa 4(2.4)
Europe 48 (28.6)
Eastern Asia® 18 (10.7)
Southern Asia 26 (15.5)
Middle East 50 (29.8)
North America 20 (11.9)
South America 6 (3.6)
Age group of patients with vitiligo, years®
Child only (< 12) 1(0.6)
Adolescent only (12-17) 1(0.6)
Adult only (> 18) 87 (51.8)
Child and adolescent (< 17) 13 (7.7)
Adolescent and adult (> 12) 42 (25.0)
All age groups (> 0) 15 (8.9)
Number of patients with vitiligo?
<25 15 (8.9)
26-100 77 (45.8)
101-200 38 (22.6)
> 200 30 (17.9)

*Multinational studies conducted in 2 geographic regions are listed
under both regions

®Includes East (Northeast) Asia and Southeast Asia
“Patient age groups were not reported for 9 (5.4%) studies

4The number of patients with vitiligo was not available for 8 studies,
which reported on the perceptions of others toward patients with viti-
ligo (n = 5) and caregiver burden (n = 3)

32, 67, 80, 88, 115] using our search parameters; half were
published in the past year, of which two were clinical tri-
als. There were no notable regional differences in VitiQoL
scores among studies, which were conducted in each of
the seven geographic regions, with two in North America.
Another instrument specific to vitiligo, the Vitiligo Impact
Scale (VIS), was only used in three studies, with two pub-
lished in the past year. One study used the original 27-item
VIS [32], and two used the abbreviated 22-item scale (VIS-
22) [36, 100]; all studies were conducted in Southern Asian
populations. Although the use of vitiligo-specific scales has
increased recently, there remains an unmet need for a widely
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utilized, vitiligo-specific QoL instrument that has been vali-
dated in large interventional studies.

3.4 Psychosocial Comorbidities
3.4.1 Prevalence of Psychosocial Comorbidities

A summary of studies that reported psychosocial comorbidi-
ties is presented in Table 2 (complete information presented
in Table 1 of the ESM). Nine studies noted the presence of
any (unspecified) psychosocial comorbidity in 32.6-90.0%
of patients with vitiligo [22, 23, 34, 39, 42-44, 138, 145,
173]. Depression and anxiety were the most commonly
reported psychosocial comorbidities. Forty-one studies
reported depression or depressive disorders (including major
depressive disorder, bipolar disorder, and dysthymic disor-
der) in patients with vitiligo, with a prevalence range from
0.1-62.3% [15, 17, 22,23, 28, 30, 32, 34, 35, 39, 40, 43, 44,
46, 48, 50, 57, 68, 69, 71, 92, 100, 104, 113-115, 131, 137,
138, 142, 143, 145, 146, 150, 154, 155, 158-160, 163, 177].
Twenty studies reported anxiety or anxiety-related disorders
(including generalized anxiety disorder, agoraphobia, social
phobia [not social avoidance], and panic disorder), with a
prevalence of 1.9-67.9% [22, 23, 30, 34, 39, 43, 44, 46,
50, 57,92, 115, 137, 138, 150, 154, 155, 158, 159, 175].
Among studies that used the same rating scales for deter-
mining the prevalence of depression or anxiety, ranges were
more narrow (Table 2). Concomitant depression and anxiety
was reported in four studies (4.9-33.3%) [34, 43, 44, 159].

Other psychosocial comorbidities were also widely
reported and included feelings of stigmatization (eight stud-
ies, 17.3-100%) [32, 101, 102, 131-133, 136, 169], sleep
disturbance (seven studies, 4.6-89.0%) [92, 109, 117, 143,
150, 154, 167], alexithymia (four studies, 23.8-46.7%) [72,
108, 129, 142], anger (six studies, 14-36.9%) [40, 46, 141,
142, 145, 158], and somatoform disorder (three studies,
6.3-9.4%) [22, 137, 150]. Various impairments were noted,
including emotional impairment (11 studies, 6-65.0%) [13,
23, 32, 40, 46, 56, 131-133, 141, 145]; cognitive impair-
ment (three studies, 0.3-50.8%) [23, 137, 145]; and behav-
ioral impairments that included avoidance or restriction
behavior (nine studies, 12.5-76%) [32, 57, 61, 100, 102,
109, 130, 141, 146], attention-deficit/hyperactivity disorder
(one study, 20.0%) [34], obsessive disorders (five studies,
0.1-19.5%) [23, 39, 137, 138, 154], and binge-eating dis-
order (one study, 7.4%) [22]. Alcohol dependence or abuse
was reported in three studies (2.4-7.6%) [22, 57, 137].
Patients were affected by adjustment disorders, such as stress
associated with vitiligo and worry about spread (12 studies,
4-93.9%) [13, 30, 32, 40, 100, 109, 113, 114, 131, 141,
142, 149], and also experienced aspects of self-conscious-
ness, including embarrassment (eight studies, 24-66.7%)
[13, 32, 131-133, 135, 142, 145] and low self-esteem (four
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studies, 6.2-72.7%) [32, 68, 69, 141]. Relationship diffi-
culties including sexual dysfunction were reported over a
wide range of patients (ten studies, 2.0-81.8%) [32, 43, 97,
109, 131, 132, 135, 154, 155, 167]. Suicidality was reported
among patients with vitiligo, including unspecified suicidal-
ity (one study, 28.3%) [138], suicidal ideation (six studies,
3-25.0%) [32, 100, 131, 143, 150, 154], and suicide attempts
(two studies, 3.3-3.7%) [150, 154].

3.4.2 Degree of Psychosocial Burden

Compared with controls, psychosocial comorbidities noted
to be significantly (p < 0.05) associated with vitiligo were
depression (11 studies) [23, 28, 33, 34, 55, 63, 128, 140,
143, 145, 155], anxiety (ten studies) [23, 30, 33, 34, 55,
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(three studies) [57, 65, 134], relationship and sexual dys-
function (three studies) [33, 155, 161], sleep disturbance
(two studies) [55, 117], suicidality (one study) [128],
self-consciousness (one study) [119], embarrassment (one
study) [145], alexithymia (one study) [108], and alcohol
abuse or addiction (one study) [128]. Five studies reported
that depression [30, 84, 85, 102, 164] and/or anxiety [84,
164] scores measured by Beck Inventory scales were not
significantly different in patients with vitiligo vs controls.

The QoL and/or psychosocial burden of vitiligo was
most frequently compared with psoriasis (26 articles) [4,
9,27, 58, 60, 76, 83, 84, 87,92, 110, 111, 113, 118, 123,
130, 134, 136, 137, 150, 154, 159, 162, 173, 174], alopecia
areata (13 articles) [14, 24, 58, 60, 75, 76, 83, 109, 118,
154, 159, 173, 174], acne (11 articles) [14, 58, 76, 117,
118, 137, 140, 154, 159, 174, 175], atopic dermatitis (ten
articles) [27, 58, 73, 76, 110, 111, 119, 154, 173, 174],
and urticaria (nine articles) [27, 58, 76, 137, 154, 155,
173—175]. Table 3 lists the prevalence of psychosocial
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Table 2 Prevalence of psychosocial comorbidity in patients with vitiligo

Psychosocial comorbidity Comorbidity screening tool Number of Prevalence, % Country
patients with
vitiligo
Depression or depressive disorders ~ Any 6-7104 0.1-62.3 Egypt [154], Estonia [92], Georgia
[159], Germany [104], India [22,
28,43, 100, 113, 114, 137, 138,
143, 145, 146, 150, 177], Italy
[142], Iran [30], Japan [163],
Jordan [104], South Korea [71],
Mexico [115], Nepal [32], Nigeria
[44], Saudi Arabia [17, 46, 48, 50],
Singapore [68, 69], Taiwan [23],
Thailand [35], Turkey [34, 39, 57,
155, 158], UK [40, 160], USA [15,
131]
Depression BDI 100-308 30.3-54.5 Germany [104], India [146], Iran
[30], Jordan [104], Mexico [115],
Saudi Arabia [17, 48]
CES-D 54-222 16.2-27.8 Japan [163], South Korea [71], Sin-
gapore [68, 69]
HADS 15-102 7.8-60.0 Georgia [159], Nigeria [44], Saudi
Arabia [50]
PHQ-9 6-104 37.5-50.0 Thailand [35], India [177]
Other® 22-3962 2.7-62.3 Egypt [154], Estonia [92], India [22,
28,100, 113, 114, 137, 143, 145,
150], Italy [175], Nepal [32], Saudi
Arabia [46], Turkey [39, 158], UK
[40], USA [15, 131]
Bipolar disorder Diagnosed during screening 53 7.6 India [137]
Diagnosis on file 1432 0.1 Taiwan [23]
Dysthymic disorder Diagnosed during screening 113 0.9-1.8 India [113, 114]
SCID-1 42-50 4.8-26.0 Turkey [57, 155]
MDD Other? 42-7104 3.5-56.6 India [22, 43, 138], Taiwan [23],
Turkey [57], UK [160]
Unspecified depressive disorder K-SADS-PL 30 23.4 Turkey [34]
Ancxiety or anxiety-related disorders ~Any 15-1432 1.9-67.9 Egypt [154], Estonia [92], Georgia
[159], India [22, 43, 137, 138,
150], Italy [175], Iran [30], Mexico
[115], Nigeria [44], Saudi Arabia
[46, 50], Taiwan [23], Turkey [34,
39, 57, 155, 158]
Anxiety BAI 100-150 60.0-66.0 Iran [30], Mexico [115]
HADS 15-102 18.6-66.7 Georgia [159], Nigeria [44], Saudi
Arabia [50]
Other* 30-1432 3.3-57 Egypt [154], Estonia [92], India [22,
43, 137, 150], Saudi Arabia [46],
Taiwan [23], Turkey [39, 155, 158]
Agoraphobia PAS 100 2.0 India [43]
GAD Other? 30-42 4.8-10.0 Turkey [34, 57]
Panic disorder Other® 53-95 1.9-11.3 Estonia [92], India [22, 138]
Social phobia Other® 42-181 2.4-679 Estonia [92], India [43, 138], Italy
[175], Turkey [57]
Depression and anxiety Any 15-102 4.9-33.3 Georgia [159], India [43], Nigeria
[44], Turkey [34]
HADS 15-102 4.9-33.3 Georgia [159], Nigeria [44]
Other? 30-100 5-10.0 India [43], Turkey [34]
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Table 2 (continued)

Psychosocial comorbidity Comorbidity screening tool Number of Prevalence, % Country
patients with
vitiligo
Stigmatization Other® 7-326 17.3-100 Germany [101, 102], India [136],
Nepal [32], UK [169], USA [101,
131, 132]
Adjustment disorders Any 22-326 4-93.9 Egypt [149], Germany [141], Italy
[142], India [100, 113, 114], Iran
[30], Nepal [32], Nigeria [13],
Romania [109], UK [40], USA
[131]
Adjustment disorder Diagnosed during screening 113 10.6-11.5 India [113, 114]
Helplessness VIS 22 9.1 Nepal [32]
Hopelessness BHS 100 60.0 Iran [30]
Stress Holmes and Rahe Social Read-  30-32 65.6-93.9 Egypt [149], Romania [109]
justment Rating Scale
Freiburger Personality Inventory 117 28.2 Germany [141]
Unhappiness Self-report 22 68.2 Nepal [32]
Worry about others’ thoughts VitiQoL 22-29 31.8-40.9 Nepal [32], Nigeria [13]
Worry about spread VitiQoL 22-29 68.2-75.9 Nepal [32], Nigeria [13]
Other* 22-326 4-88.0 India [100], Italy [142], Nepal [32],
UK [40], USA [131]
Sleep disturbances Other® 30-116 4.6-89.0 Egypt [154], Estonia [92], Greece
[117], India [143, 150], Romania
[109], UK [167]
Behavioral impairment Any 22-1432 0.1-76 Egypt [154], France [61], Germany
[102, 141], India [22, 100, 130,
137, 138, 146], Nepal [32], Roma-
nia [109], Taiwan [23], Turkey [34,
39, 57], USA [61]
ADHD K-SADS-PL 30 20.0 Turkey [34]
Binge-eating disorder PRIME-MD PHQ 95 7.4 India [22]
Obsessive disorders Diagnosed during screening 53-113 7.6-19.5 Egypt [154], India [137], Turkey [39]
Diagnosis on file 1432 0.1 Taiwan [23]
Not specified 53 3.8 India [138]
Social and situational avoidance/  Participation Scale 100-150 17.3-48.0 India [130, 146]
restriction Other® 22-442 12.5-76 France [61], Germany [102, 141],
India [100], Nepal [32], Romania
[109], Turkey [57], USA [61]
Self-consciousness Any 22-326 6.2-72.7 Germany [141], India [145], Italy
[142], Nepal [32], Nigeria [13],
Singapore [68, 69], USA [131-133,
135]
Embarrassment VitiQoL 22-29 27.3-55.5 Nepal [32], Nigeria [13]
Other® 22-326 24-66.7 India [145], Italy [142], Nepal [32],
USA [131-133, 135]
Low self-esteem RSES 145-222 6.2-6.8 Singapore [68, 69]
Other® 22-117 30-72.7 Germany [141], Nepal [32]
Emotional impairment Any 22-1432 6-65.0 Germany [141], India [145], Nepal
[32], Nigeria [13], South Korea
[56], Saudi Arabia [46], Taiwan
[23], UK [40], USA [131-133]
VitiQoL 22-29 18.2-55.2 Nepal [32], Nigeria [13]
Other* 61-1432 6-65.0 Germany [141], India [145], South

Korea [56], Saudi Arabia [46], Tai-
wan [23], UK [40], USA [131-133]
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Table 2 (continued)

Psychosocial comorbidity Comorbidity screening tool Number of Prevalence, % Country
patients with
vitiligo
Cognitive impairment Any 53-1432 0.3-50.8 India [137, 145], Taiwan [23]
Schizophrenia Diagnosed during screening 53 3.8 India [137]
Diagnosis on file 1432 0.3 Taiwan [23]
Unspecified Skindex-61 61 50.8 India [145]
Relationship difficulties and sexual ~ Any 22-326 2.0-81.8 Egypt [154], India [43], Nepal [32],
dysfunction South Korea [97], Romania [109],
Turkey [155], UK [167], USA [131,
132, 135]
Relationships Other® 22-326 4.5-81.8 Nepal [32], USA [131, 135]
Sexual Other® 32-167 2.0-48.2 Egypt [154], India [43], South Korea
[97], Romania [109], Turkey [155],
UK [167], USA [132, 135]
Alexithymia TAS-20 30-181 23.8-46.7 Iran [72, 108], Italy [129, 142]
Anger Any 61-181 14-36.9 Germany [141], India [145], Italy
[142], Saudi Arabia [46], Turkey
[158], UK [40]
1PQ 100-164 29.0-34 Saudi Arabia [46], Turkey [158]
Other® 61-181 14-36.9 Germany [141], India [145], Italy
[142], UK [40]
Suicidality Any 30-326 3-28.3 Egypt [154], India [100, 138, 143,
150], USA [131]
Attempts Diagnosed during screening 30-108 3.3-3.7 Egypt [154], India [150]
Ideation Other® 22-326 3-25.0 Egypt [154], India [100, 143, 150],
Nepal [32], USA [131]
Unspecified Not specified 53 28.3 India [138]
Somatoform disorder Other® 30-95 6.3-94 India [22, 137, 150]
Alcohol dependence or abuse Other® 42-95 2.4-7.6 India [22, 137], Turkey [57]

ACS Adjustment to Chronic Skin Disorders Questionnaire, ADHD attention-deficit/hyperactivity disorder, ASEX Arizona Sexual Experience
Scale, BAI Beck Anxiety Inventory, BDI Beck Depression Inventory, BHS Beck Hopelessness Scale, CES-D Center for Epidemiologic Studies
Depression Scale, DLQI Dermatology Life Quality Index, ES-Q Emotional State Questionnaire, GAD generalized anxiety disorder, GHQ Gen-
eral Health Questionnaire, GHQ-H Hindi version of the General Health Questionnaire, HADS Hospital Anxiety and Depression Scale, HDRS
Hamilton Depression Rating Scale, IPQ Illness Perception Questionnaire, K-SADS-PL Schedule for Affective Disorders and Schizophrenia for
School Age Children-Present and Lifetime Version, MDD major depressive disorder, PAS Psychiatric Assessment Schedule, PHQ-9 Patient
Health Questionnaire-9, PRIME-MD PHQ Primary Care Evaluation of Mental Disorders—Patient Health Questionnaire, QIDS-SR-16 Quick
Inventory of Depressive Symptomatology-Self Report, RSES Rosenberg Self-Esteem Scale, SCID-I Structured Clinical Interview for DSM-
IV Axis I Disorders, SDS Sheehan Disability Scale, SRE Schedule of Recent Experience, TAS-20 Toronto Alexithymia Scale-20, VIS Vitiligo
Impact Scale, VIS-22 Vitiligo Impact Scale 22, VitiQoL Vitiligo-specific Quality of Life

*Reporting based on diagnosis or self-report, an unspecified tool, or a tool used in only 1 study for each comorbidity; if a comorbidity only
included data from 1 study, the specific tool (including diagnosis or self-report) was listed. For “diagnosis on file” and “diagnosed during screen-
ing,” formal diagnosis or diagnostic criteria/codes (i.e., Diagnostic and Statistical Manual of Mental Disorders IV/V or International Classi-
fication of Diseases 9/10) suggestive of a formal diagnosis were provided in the article. Tools used in only 1 study per comorbidity include
ACS (stigmatization, social and situational avoidance/restriction), ASEX (sexual dysfunction), DLQI (sleep disturbances), ES-Q (depression,
anxiety, panic disorder, social phobia, sleep disturbances), Freiburger Personality Inventory (social and situational avoidance/restriction, low
self-esteem, emotional impairment, anger), GHQ-H (sleep disturbances, somatoform disorder), HDRS (depression, MDD, suicidal ideation),
Holmes and Rahe Social Readjustment Rating Scale (sleep disturbances, social and situational avoidance/restriction, sexual dysfunction), IPQ
(depression, emotional impairment), K-SADS-PL (GAD, depression and anxiety), Participation Scale (stigmatization), PAS (MDD, anxiety,
social phobia, depression and anxiety, sexual dysfunction), PRIME-MD PHQ (depression, MDD, anxiety, panic disorder, somatoform disorder,
alcohol dependence or abuse), QIDS-SR-16 (depression, suicidal ideation), SCID-I (MDD, anxiety, GAD, social phobia, alcohol dependence or
abuse), SDS (social and situational avoidance/restriction), Skindex-29 (depression, social phobia, worry about spread, embarrassment, emotional
impairment, anger), Skindex-61 (depression, embarrassment, emotional impairment, anger), SRE (sleep disturbances, sexual dysfunction), VIS
(depression, worry about spread, social and situational avoidance/restriction, embarrassment, relationship difficulties, suicidal ideation), VIS-22
(worry about spread, social and situational avoidance/restriction), and VitiQoL (social and situational avoidance/restriction). Additional details
are available in Table 1 of the ESM
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Table 3 Psychosocial comorbidity burden in patients with vitiligo compared with other skin diseases

Psychosocial
comorbidity, %

Vitiligo vs acne

Vitiligo vs alopecia Vitiligo vs atopic

areata

dermatitis

Vitiligo vs psoriasis Vitiligo vs urticaria Vitiligo vs eczema

Depression

Anxiety

Depression and
anxiety

Sleep distur-
bances

Suicide

Ideation

Attempt
Sexual dysfunction

Somatoform
disorder

Adjustment
disorder

Obsessive-com-
pulsive disorder

Bipolar affective
disorder

Schizophrenia

Alcohol depend-
ence syndrome

Dysthymia

Stigma
Stress?

Participation
restriction

Unspecified
psychiatric
comorbidity

46.3 vs 18.9 [154]
47.2 vs 19.6 [137]
60.0 vs 54.1 [159]

31.5vs 55.3 [154]
11.3vs 24.7 [137]
66.7 vs 78.4 [159]

33.3 vs 21.6 [159]

4.6 vs 1.9 [154]

25.0 vs 11.7 [154]

3.7 vs 2.4 [154]
48.2 vs 6.8 [154]

9.4 vs 8.3 [137]

Ovs 10.3 [137]

18.5 vs 3.9 [154]
7.6 vs 11.3 [137]

7.6 vs 2.1 [137]

3.8 vs 3.1 [137]
7.6 vs 2.1 [137]

46.3 vs 55.3 [154]
60.0 vs 50.0 [159]

31.5vs 19.7 [154]
66.7 vs 64.3 [159]

33.3 vs 21.4 [159]

4.6 vs 2.4 [154]

25.0 vs 38.5 [154]

3.7 vs 4.3 [154]
48.2 vs 20.2 [154]

18.5 vs 2.9 [154]

65.6 vs 68.9 [109]

79.2 vs 60.0 [173]

46.3 vs 35.5 [154]

31.5vs 43.6 [154]

4.6 vs 51.8 [154]

25.0 vs 19.1 [154]

3.7 vs 0 [154]
48.2 vs 21.8 [154]

18.5 vs 2.7 [154]

79.2 vs 56.3 [173]

46.3 vs 42.3 [154]
47.2 vs 34.8 [137]
60.0 vs 69.4 [159]
10.0 vs 23.3 [150]
4.4vs 6.8 [113]

31.5 vs 24.3 [154]
11.3vs 13.5[137]
66.7 vs 83.3 [159]

3.3 vs 3.3 [150]
33.3 vs 38.8 [159]

4.6 vs 22.0 [154]

20.0 vs 56.7 [150]

25.0 vs 10.0 [154]
10.0 vs 26.6 [150]
3.7 vs 4.3 [154]

48.2 vs 40.0 [154]

9.4 vs 5.6 [137]
0vs 4.5[137]
11.5vs 14.6 [113]

18.5 vs 2.7 [154]
7.6 vs 2.3 [137]

7.6 vs 3.4 [137]

3.8vs 5.6[137]
7.6 vs 11.2[137]

1.8 vs 1.0 [113]

17.3 vs 28.0 [136]

17.3 vs 28.0 [130]

79.2 vs 80.0 [173]
16.7 vs 53.3 [150]
(p = 0.003)

46.3 vs 35.5 [154] 60.0 vs 56.6 [159]
47.2 vs 43.6 [137]

31.5vs 43.6 [154]
11.3vs 11.5[137]

6.0 vs 30.0 [155]
(p = 0.003)

66.7 vs 73.3 [159]

33.3 vs 26.7 [159]

4.6 vs 51.8 [154]

25.0 vs 19.1 [154]

3.7vs 0 [154]
48.2 vs 21.8 [154]
36.0 vs 58.0 [155]
9.4 vs 9.0 [137]

0vs 7.7
[137]

18.5 vs 2.7 [154]
7.6 vs 2.6 [137]

7.6 vs 3.9 [137]

3.8 vs 2.6 [137]
7.6 vs 5.1 [137]

26.0 vs 46.0 [155]
(p=0.04)

79.2 vs 70.6 [173]

Bolded cells indicate a higher prevalence in vitiligo; italics cells indicate a lower prevalence in vitiligo

Stress includes stressful events that stem from family, personal, work, and financial problems
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Higher Longer Lower Non- Darker Non-
Visible Genital Body Area Younger Unmarried/ Disease Progressive Education Caucasian Skin segmental
Female Sex Lesions Lesions  Involvement Age Single Duration Disease Level Employed Race Types Vitiligo
L 113 63 113 113

15,30,51,

62,109,146 o2

Adjustment disorders

Alexithymia

30,46,51,
57,99,104,
146,154,158

Anxiety or anxiety-related disorders 138

3 ) N 66,67,104,
Behavioral impairment 120,123
28,46,57,
68,99,104,

143,146,154

D ion or

138,143

105

49 97,144,151

151

Emotional impairment [PARII&PE)

57,66,120,

ies and sexual 123,154

66,99,

Self-consciousness 120132

144

Stigma

30

119

17,30,48,
68,160

132

132

108
30,119

62 30,62 22

17,48 143

68 22,35,143 17,48 35

49 97

21

138

. =

1

Fig.3 Heat map showing the references that report factors significantly associated with psychosocial comorbidity. Significance was conferred at
p <0.05. Darker red shading indicates a larger number of studies reporting significant associations

comorbidity in vitiligo compared with other skin diseases.
In general, psychosocial comorbidities were more preva-
lent in vitiligo compared with acne, alopecia areata, atopic
dermatitis, and urticaria but less prevalent vs psoriasis.
Regarding non-dermatologic diseases, one study reported
comparable SF-36 mental component scores in patients
with vitiligo vs chronic lung disease, arthritis, cancer, and
congestive heart failure [9].

3.4.3 Factors Associated with Psychosocial Burden

Factors that were significantly associated with higher psy-
chosocial (Fig. 3) or overall QoL burden were female sex (30
studies) [15, 21, 25, 28, 30, 45, 46, 49, 51, 57, 62, 66-68, 70,
88,90, 99, 104, 107, 109, 112, 113, 120, 123, 132, 143, 146,
154, 158], lesion location in visible areas (e.g., face, hands
[17 studies]) [4, 25, 35, 37, 49, 62, 70, 80, 89, 90, 92, 101,
122, 123, 138, 143, 151] or genitals (eight studies) [70, 89,
97, 105, 115, 122, 144, 151], younger age (16 studies; par-
ticularly those aged <30 years and more so in adolescents)
[17, 25, 30, 48, 49, 62, 67, 68, 70, 88, 100, 113, 119, 132,
151, 160], and extensive body area involvement (13 stud-
ies) [4, 25, 63, 65, 70, 89, 92, 96, 98, 107, 151, 152, 166].
Unmarried and/or single relationship status (nine studies)
[17,22,48,49, 62,70,93, 113, 138], longer disease duration
(nine studies; particularly duration >5 years) [4, 25, 30, 62,
65, 68, 88, 107, 119], progressive disease (seven studies)
[22, 25, 35, 89, 92, 107, 143], Fitzpatrick skin phototype
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IV-VI (five studies) [21, 35, 37, 77, 107], lower education
status (five studies; particularly high school or lower level
of education) [17, 48, 49, 108, 136], non-segmental viti-
ligo (three studies; vs segmental or focal vitiligo) [97, 115,
143], non-Caucasian race (three studies) [93, 96, 133], posi-
tive family history of vitiligo (two studies) [98, 101], being
employed (one study; compared with being students, unem-
ployed, or retired) [35], and higher socioeconomic level (one
study) [25] were also significantly associated with increased
burden. Four studies reported that comorbid depression sig-
nificantly reduced overall QoL [35, 92, 100, 115]. Manage-
ment strategies [107] including camouflage [18, 25, 102,
122, 156], cognitive behavioral therapy [26, 125, 127, 148,
168], phototherapy [51, 52, 157], and depigmentation cream
(in patients with extensive vitiligo) [19] were associated
with decreased vitiligo-associated burden.

3.5 Coping Strategies Among Patients with Vitiligo

The most commonly discussed coping strategies in stud-
ies included the use of concealing clothing (six studies,
8.3-78.3% of patients) [25, 74, 101, 102, 131, 157], cam-
ouflage (four studies, 14.6-62.0% of patients) [25, 74, 102,
131], and altered body movements (three studies, 5.9-8.1%
of patients) [74, 101, 102]. Other coping strategies included
vitiligo acceptance [42, 132, 170], avoidance behavior [101,
102, 170], and psychotherapy or support groups [42, 61,
170].
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3.6 Perceptions Toward Vitiligo

Perceptions toward vitiligo were discussed in 13 articles;
seven articles focused on perceptions of patients toward their
vitiligo [32, 46, 79, 126, 158, 165, 172], and six focused on
perceptions of others toward patients with vitiligo [31, 47,
54,78, 91, 171]. Several articles covered aspects of knowl-
edge or beliefs about vitiligo, including attitudes and behav-
iors. Common misperceptions included thinking that vitiligo
is contagious [31, 47, 54, 91, 172] and that vitiligo is caused
by external forces (e.g., “evil eye,” witchcraft/sorcery, evil
spirits/Jinn, chance/fate) [31, 32, 46, 47, 79, 158], lack of
hygiene [47, 91], or infection with germs or viruses [47, 54,
79, 158]. In three studies that investigated attitudes toward
patients with vitiligo, participants with sufficient knowl-
edge of vitiligo vs insufficient knowledge reported a lower
prevalence of negative attitudes and a higher prevalence of
positive attitudes [31, 78, 91]. In four studies that reported
a willingness to have a relationship with or marry someone
with vitiligo, 6.7-43.9% of participants responded in the
affirmative [31, 47, 54, 78]; reasons for refusing marriage
included social reasons, the impact of vitiligo on appear-
ance, and that vitiligo is believed to be inherited or conta-
gious [31, 47].

3.7 Caregiver Burden

Caregiver (e.g., parents, sibling, spouse) burden and associ-
ated factors were discussed in ten articles [20, 24, 53, 64,
86, 103, 111, 121, 139, 172], although only four provided
prevalence rates [64, 86, 103, 111] for aspects of psychoso-
cial burden. Overall QoL among caregivers was impaired,
with depression, anxiety, emotional distress, and impaired
social life commonly mentioned. There were no notable con-
sistencies across studies regarding factors affecting caregiver
burden. Two studies reported significant parental depression
vs controls [24, 121], and one study showed that caregiver
depression and anxiety significantly reduced QoL among
patients with vitiligo [111].

4 Discussion

In the past decade, interest in and publication of the over-
all and psychosocial QoL of patients with vitiligo have
increased tremendously, highlighting the QoL burden in viti-
ligo. Several recent studies have reported meta-analyses of
depression and/or anxiety in patients with vitiligo [10-12],
with less focus on other psychosocial comorbidities expe-
rienced by patients with vitiligo. We sought to comprehen-
sively review the prevalence of any psychosocial comorbid-
ity reported by patients in peer-reviewed scientific articles.

Studies in this systematic review reported wide ranges
(likely owing to differing assessment tools and geograph-
ically heterogeneous populations) for the majority of
psychosocial comorbidities. Psychosocial comorbidities
reported in >50% of patients in any study were depres-
sion, major depressive disorder, anxiety, social phobia,
feelings of stigmatization, adjustment disorders, sleep dis-
turbances, avoidance and restriction behavior, self-con-
sciousness, emotional impairment, relationship difficulties,
and cognitive impairment. Psychosocial comorbidities
reported in >25% of patients included coexistent depres-
sion and anxiety, sexual dysfunction, alexithymia, anger,
suicidality (unspecified suicidality and suicidal ideation),
and dysthymic disorders. The breadth and severity of these
comorbidities and the resulting effect on QoL in patients
with vitiligo extend beyond what has previously been dis-
missed as a cosmetic disease.

Factors that were most commonly associated with sig-
nificantly higher psychosocial burden included female
sex, visible or genital lesions, age < 30 years (particularly
adolescents), and extensive body area involvement, among
others. The implementation of facial vitiligo as a primary
outcome measure in recent clinical studies [178-181] is
supported by the gravity of the association between facial
lesions and a higher psychosocial burden reported here.
Some of the factors significantly associated with a higher
psychosocial burden have been associated with a greater
willingness to pay, although the association between will-
ingness to pay and lesion location was not assessed [4].

In many cases, studies reported findings using broad
QoL instruments that are not specific to vitiligo. Generic
QoL instruments may not reflect the true burden of viti-
ligo, in part because of instrument design. For example,
the DLQI includes an item for physical symptoms (i.e.,
itch, soreness, pain, or stinging) [182], which tend to be
more pronounced in patients with atopic dermatitis or pso-
riasis, possibly leading to an underestimation of burden in
vitiligo vs other dermatologic diseases [183, 184]. In addi-
tion, the heterogeneity of studies included in this review
may further complicate direct comparisons of general QoL
in vitiligo with other dermatologic diseases. Interestingly,
a recent study in South Korea showed that willingness to
pay was highest in vitiligo compared with other dermato-
logic diseases including atopic dermatitis and psoriasis,
despite lower median DLQI scores in patients with vitiligo
[27]. The application of widely used generic QoL instru-
ments in vitiligo may therefore be better suited for compar-
ison across demographic or clinical characteristics. In our
analysis, there were regional trends in DLQI scores, with
a lower QoL burden among European and North Ameri-
can populations and a higher QoL burden noted among
Middle Eastern and Asian populations, consistent with
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findings from another review [185]. Future studies should
assess QoL instruments for cultural sensitivity/influence.
Psychosocial morbidity should also be examined to further
elucidate the effect of culture on vitiligo burden, which is
an important consideration for dermatologists caring for
diverse patients. During the past decade, the VitiQoL was
developed specifically for measuring QoL in patients with
vitiligo [184], although it does not differentiate between
skin types (i.e., fair and dark skin), and its use has not
been widespread. Our search criteria identified only eight
studies that reported aspects of psychosocial comorbidity
using the VitiQoL instrument [13, 16, 29, 32, 67, 80, 88,
115], two of which were clinical trials published in the
past year [16, 29]. Further research using vitiligo-specific
QoL instruments is warranted.

It is well recognized that more effective treatment strate-
gies are needed for vitiligo. The results of this systematic
review raise the urgency for strategies (including better
treatments, counseling, and cognitive behavioral therapy) to
improve the overall QoL and psychosocial health of patients.
Although not directly assessed in this systematic review, the
significant association of longer disease duration with poorer
psychosocial and general QoL supports the possibility that
delayed interventions could exacerbate disease burden. Fur-
thermore, this review highlights the unmet need for a widely
used vitiligo-specific instrument to assess psychosocial
burden and reinforce that vitiligo is not a purely cosmetic
disease. A cross-culturally validated, vitiligo-specific instru-
ment, the 12-item short-form of the Vitiligo Impact Patients
scale (VIPs-12), was recently developed to address QoL bur-
den, including psychological effects on daily life and items
specifically related to skin type; however, the instrument
still awaits testing in prospective studies for responsiveness
[186]. In addition to psychotherapy and/or counseling for
patients, general education about vitiligo in the unaffected
population may help lessen the stigma associated with viti-
ligo and assist in improving the psychosocial well-being of
patients and their caregivers. In surveys among people with-
out vitiligo, participants with sufficient knowledge of the
disease were more likely to display positive attitudes toward
patients with vitiligo compared with people who had insuf-
ficient disease knowledge [31, 78, 91]. The most commonly
reported coping strategy among patients in our analysis was
concealment of lesions through clothing choices, camou-
flage, and altered body movements. It may follow that if
patients were made to feel more comfortable in their own
skin and around others, and if nonpatients were educated to
be more accepting, the psychosocial burden among patients
with vitiligo and their caregivers could be lessened.

Limitations to this study include the heterogeneity of
studies (together with differences in methods used to quan-
tify the presence of psychosocial comorbidities), the paucity
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of details available in some publications, and restriction to
English language in the search criteria. Additionally, inclu-
sion of only peer-reviewed publications may be associated
with publication bias [187].

5 Conclusions

Vitiligo has a significant and broad effect on psychosocial
well-being, an aspect of QoL that may not be accurately
or fully captured by currently available QoL instruments.
The extent of the psychosocial comorbidities summarized
in this systematic review indicates that multidisciplinary
approaches to treatment strategies (including medical and
psychological treatment) and education about vitiligo are
needed to address the burden of this disease.
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