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ABSTRACT

Introduction: Vitiligo is often associated with
comorbid conditions that may increase eco-
nomic burden and affect patients’ health-re-
lated quality of life. No large-scale study has
been published to date using claims databases
to evaluate the burden of comorbidities among
patients with vitiligo. Herein, we evaluate the
comorbidity burden among patients diagnosed
with vitiligo from the US.

Methods: This retrospective cohort analysis
used the Merative MarketScan Commercial
Database. Eligible patients were diagnosed with
vitiligo between January 2008 and December
2020 and matched 1:4 (vitiligo:control) with
control subjects with no diagnosis of vitiligo
between January 2007 and December 2021.
Study outcomes were the incidence of comor-
bidities after matching, adjusted hazard ratios of
comorbidity incidence among patients with
vitiligo relative to matched control subjects,
and time to comorbidity diagnosis or incidence.
Results: Baseline demographics were well bal-
anced between matched vitiligo (n = 13,687)
and control cohorts (n = 54,748). Incidence
rates of comorbidities were higher among
patients compared with control subjects (psy-
chiatric, 28.4% vs 22.8%; autoimmune, 13.4%
vs 5.1%; and non-autoimmune, 10.0% vs 7.0%).
The most common psychiatric and autoim-
mune comorbidities in patients with vitiligo
compared with control subjects included anxi-
ety (14.3% vs 11.0%, respectively), sleep dis-
turbance (9.1% vs 7.1%), depression (8.0% vs
6.3%), atopic dermatitis (3.1% vs 1.1%), psori-
asis (2.7% vs 0.6%), and linear morphea (1.5%
vs 0.1%). The risk of developing any psychiatric
(hazard ratio 1.31; P\ 0.01), autoimmune
(hazard ratio 2.77; P\0.01), or non-autoim-
mune (hazard ratio 1.45; P\0.01) comorbidity
was significantly higher among patients with
vitiligo. Time to diagnosis of most vitiligo
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comorbidities was 1–3 years, although linear
morphea was diagnosed at\1 year.
Conclusion: Results of this retrospective analy-
sis demonstrated that patients were much more
likely to be diagnosed with autoimmune or
psychiatric comorbidities following a vitiligo
diagnosis, which likely contributed to increased
economic burden and lower quality of life.

PLAIN LANGUAGE SUMMARY

Vitiligo, a long-lasting disorder in which pat-
ches of the skin lose color, is often associated
with other medical conditions that may lower a
patients’ quality of life and increase the cost of
caring for patients with the disorder. No large-
scale studies are currently available that look at
how other medical conditions affect patients
with vitiligo. In this study, we determine the
occurrence and timing of other medical condi-
tions among patients from the US who have
vitiligo. We used the Merative MarketScan
Commercial Database, which captures medical
and prescription drug data for 145.5 million
people in the US. Patients in this study had
vitiligo diagnosed between January 2008 and
December 2020 and were matched with subjects
who did not have vitiligo between January 2007
and December 2021. We looked at the occur-
rence of other medical conditions among
patients with vitiligo compared with subjects
without vitiligo and the time it took for another
medical condition associated with vitiligo to
happen. The authors found that among 13,687
patients with vitiligo and 54,748 subjects with-
out vitiligo, patients with vitiligo were much
more likely to have an autoimmune (disorders
in which the body’s immune system attacks
healthy tissue) or psychiatric (mental, emo-
tional, or behavioral) disorder, which likely
contributed to the amount of money needed to
care for the condition and reduced quality of
life.

Keywords: Autoimmune; Comorbidity;
Psychiatric; Retrospective; Vitiligo

Key Summary Points

Why carry out this study?

Vitiligo is associated with an increased
incidence of comorbid conditions relative
to the general population

This retrospective study aimed to evaluate
the comorbidity burden among patients
diagnosed with vitiligo from the US

What was learned from the study?

This large retrospective analysis
demonstrated that patients were much
more likely to be diagnosed with
autoimmune or psychiatric comorbidities
following a vitiligo diagnosis

These results provide further evidence that
vitiligo is a complex autoimmune disorder
that likely contributes to increased
economic burden and lower quality of life

INTRODUCTION

Vitiligo is a chronic autoimmune disorder,
characterized by skin depigmentation caused by
the loss of melanocytes [1, 2]. The global
prevalence of vitiligo, which varies among dif-
ferent geographic regions and ethnic groups,
ranges from 0.5 to 2.0%, with no difference by
sex, age, or race [1, 3]. Vitiligo is classified into
two major forms based on the distribution of
lesions as either non-segmental or segmental
[4]. The etiology of vitiligo is primarily
autoimmune, although it may involve multiple
mechanisms, including genetic predisposition,
environmental triggers, and oxidative stress [1].
Depigmentation in vitiligo is primarily medi-
ated by an immune-mediated attack on mela-
nocytes following the recruitment of
autoreactive cytotoxic T cells by pro-inflamma-
tory cytokines [5, 6]. This in turn induces
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autologous apoptosis and loss of melanocytes
[7]. Skin diseases, and vitiligo in particular, have
profound effects on the quality of life of the
patient [8, 9]. Unfortunately, there currently is
no cure for vitiligo, although guidelines for
repigmentation include courses of topical and
systemic corticosteroids, topical calcineurin
inhibitors, phototherapies, autologous trans-
plantation, oral steroids, and other immuno-
suppressants [10].

Vitiligo is associated with an increased inci-
dence of comorbid conditions relative to the
general population, with the most common
including thyroid disease, especially Hashimo-
to’s thyroiditis; psoriasis; adult-onset diabetes
mellitus type 1; and alopecia areata [11–13].
Vitiligo is also associated with several psychi-
atric comorbidities, including depression and
anxiety [1, 11]. Reported prevalence rates for
comorbid autoimmune diseases are variable
depending on the population. A low prevalence
of comorbid autoimmune diseases, including
morphea and alopecia areata, have been repor-
ted in India (3%) [14]. Higher rates have been
reported in Taiwan (14%) [15], the US (23%)
[16], Italy (42%) [17], and Turkey (55%) [18],
with the most common comorbidities includ-
ing atopic dermatitis, thyroid disease, autoim-
mune thyropathy, and Hashimoto’s thyroiditis,
respectively [15–18]. Comorbid conditions
associated with vitiligo may increase the eco-
nomic burden on patients and lower their
health-related quality of life [1, 19]. A recent
meta-analysis demonstrated that patients with
vitiligo were at a significantly higher risk of
depressive symptoms (approximately one-third
of patients) and clinical depression (approxi-
mately one-quarter of patients) compared with
those without vitiligo [20, 21]. To date, no large-
scale study has been published using claims
databases to evaluate the burden of comorbidity
among patients with vitiligo.

This retrospective study aims to evaluate the
comorbidity burden among patients diagnosed
with vitiligo using data from the Merative
MarketScan Commercial Database [22].

METHODS

Study Design and Data Source

This retrospective cohort analysis used the
Merative MarketScan Commercial Database [22]
as the data source. This database is one of the
longest running and largest collections of pro-
prietary de-identified claims data for privately
and publicly insured people in the US. The
database captures inpatient medical, outpatient
medical, and outpatient prescription drug data
for 145.5 million employees and their depen-
dents covered by a variety of fee-for-service and
managed care health plans. This retrospective
cohort analysis using the Merative MarketScan
Commercial Database did not require approval
from an institutional review board or ethics
committee nor was written informed consent
required.

Study Population

The vitiligo cohort consisted of patients diag-
nosed with vitiligo as confirmed through one
inpatient or two outpatient claims based on
International Classification of Diseases, Revi-
sions 9 and 10, Clinical Modification codes
between January 1, 2008, and December 31,
2020. The control cohort consisted of those
with no diagnosis of vitiligo between January 1,
2007, and December 31, 2021. The first date of
diagnosis was used as the index date for patients
with vitiligo. The index dates for the control
cohort were randomly assigned between Jan-
uary 1, 2008, and December 31, 2020, based on
the index date distribution among patients with
vitiligo (Fig. 1).

Patients with vitiligo aged C 12 years
with C 12 months of continuous enrollment
before and C 12 months following the index
date were eligible for the study. Key exclusion
criteria for patients with vitiligo included evi-
dence of vitiligo-related treatment during a
flexible pre-index period (C 12 months to start
of baseline continuous enrollment) and diag-
nosis of bullous disorders, dermatitis, eczema,
papulosquamous disorders, disorders of skin
and appendages, and other disorders of

Dermatol Ther (Heidelb) (2023) 13:2265–2277 2267



pigmentation during the pre-index period.
Patients who met eligibility criteria were mat-
ched 1:4 (vitiligo:control) to control partici-
pants based on age, sex, and geographic
location. Matched control subjects must have
had no diagnosis of vitiligo and no evidence of
vitiligo-related treatment during the entire
study period. For patients with vitiligo and
control subjects, those with a history of or cur-
rent psychiatric comorbidities, autoimmune
comorbidities, and non-autoimmune comor-
bidities during the flexible baseline period
before the index date were excluded.

Outcomes

The study outcomes were incidence of comor-
bidities after matching, adjusted hazard ratios
(HRs) of comorbidity incidence among patients
with vitiligo relative to matched controls, and
time to comorbidity diagnosis/incidence.

Statistical Analysis

The HR associated with risk of developing each
comorbid condition after the initial diagnosis of

vitiligo in patients compared with match con-
trols was estimated using a multivariate Cox
proportional hazards model. Controlled vari-
ables in the Cox proportional hazards model
included the age at index date, region of the US,
baseline obesity, and baseline Charlson
Comorbidity Index. The time to diagnosis of
each comorbidity was also assessed and repor-
ted descriptively.

RESULTS

A total of 13,953 eligible patients with vitiligo
and 1,308,073 control subjects without vitiligo
were identified from the Merative MarketScan
Commercial Database (Table 1). Baseline
demographics were well balanced between
matched cohorts (vitiligo, n = 13,687; control,
n = 54,748; Table 2). Across both cohorts, the
median age at index date was 39 years (range
12–64 years), and most patients were female
(72.2%). Obesity rates were 2.5% and 2.2% for
patients and matched control subjects, respec-
tively. The mean Charlson Comorbidity Index
was 0.1 for both cohorts. Patients were most
commonly from the southern region of the US

Fig. 1 Study design
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(39.9%), and a fee-for-service plan was the most
common healthcare plan for both the vitiligo
and control cohorts (82.4% and 83.5%,
respectively).

Among patients, the incidence rates of any
psychiatric disease and any autoimmune dis-
ease were higher among patients with vitiligo

Table 1 Attrition table identifying those included in the
final study population

Patients
with
vitiligo

Control
subjects

Diagnosed with vitiligo (from

1 inpatient or 2 outpatient

claims based on ICD-9/10-

CM) 1/1/2008–12/31/2020

163,773 –

Not diagnosed with vitiligo

1/1/2007–12/31/2021

– 49,770,795

No baseline vitiligo diagnosis 161,241 –

Aged 12 years and older 139,077 42,671,647

At least 12 months continuous

enrollment before and after

index date

50,422 2,896,012

No baseline vitiligo-related

treatment

50,090 2,892,168

No baseline diagnosis of

bullous disorders, dermatitis,

eczema, papulosquamous

disorders, disorders of skin

and appendages, or other

disorders of pigmentation

22,009 1,808,652

No baseline psychiatric

comorbidities

15,978 1,425,119

No baseline autoimmune

comorbidities

14,987 1,378,976

No baseline non-autoimmune

comorbidities

13,953 1,308,073

ICD-9/10-CM, International Classification of Diseases,
Revisions 9 and 10, Clinical Modification

Table 2 Baseline demographics after matching for age, sex,
and geographic location

Characteristic Vitiligo
matched
(n = 13,687)

Control
matched
(n = 54,748)

Age at index date, mean

(SD), years

38.6 (14.0) 38.6 (14.0)

Median 39 39

Range 12–64 12–64

Age groups, n (%), years

12–17 1327 (9.7) 5308 (9.7)

18–29 2444 (17.9) 9776 (17.9)

30–39 3205 (23.4) 12,820 (23.4)

40–49 3137 (22.9) 12,548 (22.9)

50–64 3574 (26.1) 14,296 (26.1)

Sex, n (%)

Female 9880 (72.2) 39,520 (72.2)

Male 3807 (27.8) 15,228 (27.8)

Obesitya, n (%) 347 (2.5) 1198 (2.2)

Charlson Comorbidity

Index, mean (SD)

0.1 (0.5) 0.1 (0.4)

Median 0 0

Range 0–10 0–11

US region

Midwest 2914 (21.3) 11,656 (21.3)

Northeast 2416 (17.7) 9664 (17.7)

South 5458 (39.9) 21,832 (39.9)

West 2899 (21.2) 11,596 (21.2)

Healthcare plan, n (%)

Encounter 2403 (17.6) 9023 (16.5)

Fee-for-service 11,284 (82.4) 45,725 (83.5)

Healthcare plan type,

n (%)

Basic/major medical 0 1 (0)
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compared with the matched control subjects
(28.4% [n = 3892] vs 22.8% [n = 12,457] and
13.4% [n = 1830] vs 5.1% [n = 2811], respec-
tively; Table 3). In addition, the incidence rates
of non-autoimmune comorbidities were higher
among patients with vitiligo (10.0% [n = 1363])
compared with the control subjects (7.0%
[n = 3854]). The most common psychiatric
comorbidities among patients with vitiligo and
the control cohort were anxiety (14.3% vs
11.0%, respectively), sleep disturbance (9.1% vs
7.0%), and depression (8.0% vs 6.3%). The most
common autoimmune comorbidities were ato-
pic dermatitis (3.1% vs 1.1%), psoriasis (2.7% vs
0.6%), and linear morphea (1.5% vs 0.1%), and
the most common non-autoimmune comor-
bidities were glaucoma (3.7% vs 2.8%), sen-
sorineural hearing loss (2.7% vs 1.7%), and
folate deficiency (2.7% vs 1.6%).

Table 2 continued

Characteristic Vitiligo
matched
(n = 13,687)

Control
matched
(n = 54,748)

Consumer directed

health plan

1042 (7.6) 4162 (7.6)

Comprehensive 269 (2.0) 1155 (2.1)

Exclusive provider

organization

178 (1.3) 657 (1.2)

High-deductible health

plan

810 (5.9) 3072 (5.6)

Health maintenance

organization

2326 (17.0) 8779 (16.0)

Point of service 1105 (8.1) 4745 (8.7)

Point of service with

capitation

81 (0.6) 268 (0.5)

Preferred provider

organization

7486 (54.7) 30,295 (55.3)

Missing/unknown 390 (2.8) 1346 (2.5)

aIdentified by International Classification of Diseases,
Revisions 9 and 10, Clinical Modification codes

Table 3 Incidence of comorbidities in patients with
vitiligo

Comorbiditya, n (%) Vitiligo
matched
n = 13,687

Control
matched
n = 54,748

Any psychiatric disease 3892 (28.4) 12,457 (22.8)

Anxiety 1963 (14.3) 6016 (11.0)

Sleep disturbance 1250 (9.1) 3858 (7.0)

Depression 1094 (8.0) 3470 (6.3)

Substance abuse or

dependence

690 (5.0) 2598 (4.8)

Substance abuse 48 (0.4) 254 (0.5)

Substance dependence 665 (4.9) 2481 (4.5)

Adjustment disorder 510 (3.7) 1474 (2.7)

Dysthymic disorder 249 (1.8) 762 (1.4)

Panic disorder 173 (1.3) 507 (0.9)

Alcohol abuse or

dependence

139 (1.0) 570 (1.0)

Alcohol abuse 103 (0.8) 456 (0.8)

Alcohol dependence 56 (0.4) 215 (0.4)

Suicidal ideation/

attempts

130 (1.0) 405 (0.7)

Bipolar disorder 107 (0.8) 350 (0.6)

Sexual dysfunction 75 (0.5) 211 (0.4)

Eating disorder 44 (0.3) 134 (0.2)

Social phobia 28 (0.2) 66 (0.1)

Agoraphobia 13 (0.1) 36 (0.1)

Personality disorder 15 (0.1) 60 (0.1)

Schizophrenia 20 (0.1) 43 (0.1)

Any autoimmune disease 1830 (13.4) 2811 (5.1)

Atopic dermatitis 422 (3.1) 581 (1.1)

Psoriasis 368 (2.7) 340 (0.6)

Linear morphea 208 (1.5) 42 (0.1)

Alopecia areata 161 (1.2) 117 (0.2)

Type 1 diabetes mellitus 105 (0.8) 303 (0.6)
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The risk of developing any psychiatric (HR
1.31; P\ 0.01) or any autoimmune (HR 2.77;
P\ 0.01) comorbidity was significantly higher
in patients with vitiligo compared with the
control cohort (Fig. 2). The greatest psychiatric
comorbidity risks in patients with vitiligo
included schizophrenia (HR 1.88 [95% CI
1.10–3.19]; P = 0.02), social phobia (1.71
[1.10–2.67]; P = 0.02), and adjustment disorder
(1.44 [1.30–1.59]; P\ 0.01). Patients with viti-
ligo had the greatest risk of being diagnosed
with autoimmune comorbidities, such as linear
morphea (HR 20.13 [95% CI 14.45–28.06];
P\ 0.01), alopecia areata (5.55 [4.37–7.04];
P\ 0.01), and psoriasis (4.42 [3.81–5.12];
P\ 0.01) compared with the matched control
subjects. A diagnosis of vitiligo versus no diag-
nosis was also associated with a significantly
greater risk of being diagnosed with non-au-
toimmune conditions (HR 1.45; P\0.01),
including folate deficiency (HR 1.71 [95% CI
1.51–1.93]; P\0.01), sensorineural hearing loss
(1.59 [1.41–1.79]; P\0.01), and glaucoma (1.34
[1.21–1.48]; P\0.01).

Among matched patients with incident
events, the mean (SD) time between the first
diagnosis of vitiligo and development of
comorbidities was 2.1 (2.1) years for psychiatric
comorbidities, 1.8 (2.1) years for autoimmune
comorbidities, and 2.7 (2.4) years for non-au-
toimmune comorbidities (Table 4). Mean (SD)

Table 3 continued

Comorbiditya, n (%) Vitiligo
matched
n = 13,687

Control
matched
n = 54,748

Graves’ disease 91 (0.7) 135 (0.3)

Inflammatory bowel

disease

101 (0.7) 253 (0.5)

Rheumatoid arthritis 98 (0.7) 230 (0.4)

Systemic lupus

erythematosus

81 (0.6) 135 (0.2)

Celiac disease 67 (0.5) 134 (0.2)

Pernicious anemia 68 (0.5) 150 (0.3)

Ulcerative colitis 71 (0.5) 182 (0.3)

Sjogren disease 48 (0.4) 84 (0.2)

Uveitis 61 (0.4) 195 (0.4)

Crohn’s disease 42 (0.3) 96 (0.2)

Addison disease 25 (0.2) 41 (0.1)

Multiple sclerosis 27 (0.2) 73 (0.1)

Scleroderma 24 (0.2) 31 (0.1)

Dermatomyositis 10 (0.1) 29 (0.1)

Idiopathic

thrombocytopenic

purpura

17 (0.1) 32 (0.1)

Myasthenia gravis 13 (0.1) 21 (\ 0.1)

Guillain-Barré syndrome 5 (\ 0.1) 10 (\ 0.1)

Pemphigus vulgaris 2 (\ 0.1) 8 (\ 0.1)

Rheumatic fever 5 (\ 0.1) 15 (\ 0.1)

Any non-autoimmune

disease

1363 (10.0) 3854 (7.0)

Glaucoma 505 (3.7) 1522 (2.8)

Folate deficiency 364 (2.7) 852 (1.6)

Sensorineural hearing loss 375 (2.7) 955 (1.7)

Table 3 continued

Comorbiditya,
n (%)

Vitiligo
matched
n = 13,687

Control
matched
n = 54,748

Retinal disease 307 (2.2) 930 (1.7)

Parkinson’s disease 5 (\ 0.1) 19 (\ 0.1)

From index date to the end of the continuous enrollment
of the follow-up period (C 12 months for every patient)
aPatients with a psychiatric disorder diagnosis, or an
autoimmune comorbidity condition, or a non-autoim-
mune comorbidity condition during the pre-index period
were excluded
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times to diagnosis of high-risk autoimmune
comorbidities of linear morphea and alopecia
areata were 0.8 (1.3) and 1.5 (2.0) years after a
vitiligo diagnosis, respectively; psychiatric
comorbidities of schizophrenia and social pho-
bia were diagnosed at 4.1 (3.6) and 3.2 (2.3)
years after a vitiligo diagnosis; non-autoim-
mune folate deficiency and sensorineural hear-
ing loss were diagnosed 3.0 (2.6) and 3.0 (2.5)
years after a vitiligo diagnosis. Although most
comorbidities were diagnosed within 1–3 years
of a vitiligo diagnosis, mean (SD) time to diag-
nosis of celiac disease was 3.9 (2.6) years and to
diagnosis of myasthenia gravis was 3.5 (2.3)
years after a vitiligo diagnosis.

DISCUSSION

To the best of our knowledge, this is the largest
retrospective study to describe the comorbidity
burden among patients diagnosed with vitiligo
versus matched controls. Using data from the
Merative MarketScan Commercial Database for
13,687 patients diagnosed with vitiligo from
January 1, 2008, to December 31, 2020, and
54,748 matched control subjects without viti-
ligo, this analysis showed higher incidence rates
of psychiatric, autoimmune, and non-autoim-
mune diseases among patients with vitiligo
compared with the control cohort. For example,
the incidence rates of anxiety, sleep distur-
bance, depression, atopic dermatitis, psoriasis,
and linear morphea were higher among patients
with vitiligo. Other high-incidence comorbidi-
ties included glaucoma, sensorineural hearing
loss, and folate deficiency. The risk of develop-
ing psychiatric comorbidities, such as
schizophrenia and social phobia, was signifi-
cantly greater among patients with vitiligo

bFig. 2 Risk of developing a psychiatric, b autoimmune,
and c non-autoimmune comorbidities among patients
diagnosed with vitiligo compared with matched controls.
HR, hazard ratio. aAdjusted HRs were estimated by Cox
regressions controlling for age, obesity, Charlson Comor-
bidity Index, and region. bOnly statistically significant data
are presented in this figure

Table 4 Time to diagnosis/development of comorbidities
among matched patients with vitiligo with incident events

Comorbidities, years Mean
(SD)

Median

Any psychiatric disease 2.1 (2.1) 1.4

Adjustment disorder 1.8 (1.9) 1.2

Sexual dysfunction 2.4 (2.3) 1.9

Anxiety 2.5 (2.4) 1.8

Dysthymic disorder 2.5 (2.3) 1.7

Sleep disturbance 2.8 (2.5) 2.1

Suicidal ideation/attempts 2.8 (2.5) 2.0

Depression 2.9 (2.6) 2.0

Panic disorder 2.9 (2.8) 2.0

Social phobia 3.2 (2.3) 2.8

Schizophrenia 4.1 (3.6) 3.3

Any autoimmune disease 1.8 (2.1) 1.0

Linear morphea 0.8 (1.3) 0.2

Alopecia areata 1.5 (2.0) 0.6

Addison disease 1.8 (1.6) 1.8

Graves’ disease 1.8 (1.9) 1.2

Psoriasis 1.8 (2.1) 1.0

Atopic dermatitis 2.0 (2.4) 1.2

Scleroderma 2.0 (2.2) 1.1

Systemic lupus erythematosus 2.0 (2.0) 1.3

Idiopathic thrombocytopenic

purpura

2.1 (2.3) 1.3

Type 1 diabetes mellitus 2.1 (2.0) 1.5

Pernicious anemia 2.3 (2.2) 1.6

Rheumatoid arthritis 2.3 (2.3) 1.8

Crohn’s disease 2.5 (2.5) 2.0

Inflammatory bowel disease 2.5 (2.3) 2.1

Sjogren disease 2.5 (2.5) 1.5

Ulcerative colitis 2.5 (2.2) 2.1

Myasthenia gravis 3.5 (2.3) 3.9

Celiac disease 3.9 (2.6) 3.2

Dermatol Ther (Heidelb) (2023) 13:2265–2277 2273



compared with matched controls, as was the
risk of developing autoimmune comorbidities,
such as linear morphea and alopecia areata.
Among matched patients with incident events,
the time to diagnosis of most vitiligo comor-
bidities was within 1–3 years of the vitiligo
diagnosis; however, linear morphea was diag-
nosed less than 1 year from the vitiligo
diagnosis.

Vitiligo has often been classified as a cos-
metic disease [19], but these results provide
further evidence that vitiligo is a complex
autoimmune disorder that can have multiple
associated autoimmune and psychiatric
comorbid conditions. A combination of genetic
susceptibility, inflammation, and autoimmune
response is believed to contribute to the etiol-
ogy of vitiligo [23]. Several genes and genetic
abnormalities of specific loci have been identi-
fied that appear to mediate vitiligo susceptibil-
ity and are shared with several other
autoimmune diseases, which supports a shared
pathogenesis of autoimmune comorbidities
associated with vitiligo [24].

The results from this study are consistent
with previous studies identifying a high preva-
lence of autoimmune diseases among patients
diagnosed with vitiligo. A chart review of 1873
patients with vitiligo in the US identified
comorbid psoriasis in 2.2% of patients with
vitiligo and linear morphea in 0.2% and found

that patients with at least one comorbid
autoimmune disease tended to have more
extensive vitiligo disease by body surface area
compared with those without comorbid
autoimmune disease [12]. In addition, a retro-
spective population-based study of 14,883
patients with vitiligo in Taiwan identified high
rates of atopic dermatitis (8.0%) and psoriasis
(2.8%) and found that patients with vitiligo had
a fourfold higher risk of having three or more
associated autoimmune or atopic diseases
compared with controls [15]. A study of 2624
patients with vitiligo in North America and the
UK reported a twofold higher incidence of
inflammatory bowel disease and an eightfold
higher incidence of any autoimmune thyroid
disease in patients with vitiligo compared with
the general population [25]. Our results are
consistent with a previous population-based
study observing higher rates of Graves’ disease
in patients with vitiligo (0.3%) compared with
the general population (0.1%) [15]. That study
also noted marked increased rates of another
autoimmune thyroid disease (Hashimoto’s thy-
roiditis) in patients with vitiligo (1.26%) com-
pared with the general population (0.24%) [15].

Recent reviews have identified anxiety and
depression to be highly prevalent in patients
with vitiligo and have identified an unmet need
to quantify and manage psychological symp-
toms and disorders in these patients [20, 21, 26].
Our analysis is congruent with these findings
and provides further evidence of the associa-
tions between vitiligo and psychiatric diseases.

Melanocytes in the cochlea have been shown
to play a key role in hearing [27], and it has
been speculated that patients with vitiligo may
be at an increased risk of developing sen-
sorineural hearing loss due to melanocyte
depletion in the cochlea. This hypothesis is
supported by our observations as well as a
population-based cohort study examining the
association between sensorineural hearing loss
and vitiligo from Taiwan, which showed a 2.2-
fold increased risk of developing sensorineural
hearing loss in patients with vitiligo compared
with the general population [28].

A strength of this analysis includes the con-
sideration of patients who were diagnosed with
vitiligo before any other autoimmune disease.

Table 4 continued

Comorbidities, years Mean
(SD)

Median

Any non-autoimmune disease 2.7 (2.4) 2.0

Retinal disease 2.6 (2.3) 1.9

Glaucoma 2.9 (2.6) 2.2

Folate deficiency 3.0 (2.6) 2.4

Sensorineural hearing loss 3.0 (2.5) 2.3

Included comorbidities are those for which patients with
vitiligo were at significantly greater risk of developing
compared with matched controls (matched by age at index,
sex, and region)
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However, the retrospective nature of this study
is a limitation that does not allow causation to
be firmly established; prospective long-term
clinical studies and registries are needed in the
future to confirm these results. In addition,
although the study matched patients and con-
trols on several important characteristics, there
might be unmeasured confounding and selec-
tion biases that cannot be eliminated. Conse-
quently, these results may not be generalizable
to populations outside the US.

CONCLUSION

Patients with vitiligo were much more likely to
be diagnosed with autoimmune or psychiatric
comorbidities compared with matched con-
trols. In addition, comorbid conditions likely
contributed to the increased economic burden
and the lower quality of life experienced by
patients with vitiligo.
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