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Background: Vitiligo can cause disfiguration, impair the social function of the patients and
induce physiological burdens. However, limited research about the health-related quality of
life has been conducted in vitiligo patients’ sleeping conditions.

Objective: To evaluate the prevalence, severity, and risk factors of insomnia in vitiligo
patients.

Methods: This case—control study was performed in March 2021. An online survey ques-
tionnaire including baseline information and the sleep-related instrument was sent to 762
vitiligo patients. The vitiligo-related evaluation was conducted by online video interview.
According to whether having insomnia or not, patients were grouped and compared their
clinical and demographic characteristics. The logistic regression model was conducted to
analyze the risk factors for insomnia.

Results: A total of 409 patients were included. About 49.9% of patients (204/409) experi-
enced insomnia. About 55.9% (114/204) of the insomnia in vitiligo patients was adjustment
sleep disorder caused by vitiligo. Development, aggravation, or recurrence of vitiligo were
deemed as the first reason for insomnia in 71.1% of the sample (81/114). There were
significant differences in age (32.144.1 vs 27.944.2 years, P < 0.001), the percentage of
female (62.8% vs 49.3%, P=0.006) and working in the urban areas (77.0% vs 66.3%, P =
0.017), vitiligo in face and neck (67.2% vs 48.8%, P < 0.001), progression in vitiligo (65.7%
vs 49.3%, P=0.001), oral corticosteroids (25.0% vs 16.6%, P=0.036) and depression (5.4%
vs 0.5%, P = 0.003) between groups. After adjusting for gender, age and comorbidity, the
multivariate logistic regression revealed that vitiligo in face and neck (OR=2.62; P=0.032),
progression in vitiligo (OR=2.50; P=0.002), and oral corticosteroids (OR=2.71; P=0.021)
remained risk factors for insomnia in vitiligo patients.

Conclusion: Insomnia is prevalent in vitiligo patients. Dermatologists should identify this
condition carefully, especially humanistic factors in social life, and perform individualized
“non-drug” treatment.

Keywords: vitiligo, sleep disorder, insomnia, risk factors, insomnia severity index,

psychodermatology

Introduction

Insomnia is becoming a more prominent public health problem in recent society
and causes a social-economic burden.! The annual prevalence of insomnia disorder
ranges from 12% to 20% in the adult population.' The onset of insomnia is often
triggered by a specific life event, including losing a job or getting a disease,

resulting in impairment of daytime function and distressful emotion.”
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Vitiligo is the most common depigmentation dermato-
sis, affecting 0.5% to 2.0% of the global population.” The
disease can cause disfiguration, impair the social function
of the patients and induce physiological burdens. The
autoimmune hypothesis is widely accepted as the etio-
pathogenesis of vitiligo.* Vitiligo is associated with var-
ious autoimmune diseases, such as autoimmune thyroid
disease, alopecia areata, and type 1 diabetes mellitus.’
Moreover, physiological disorders show a higher preva-
lence in vitiligo patients compared with normal popula-
tion, including depression, stress, and insomnia.®>’ In the
meantime, various autoimmune diseases are associated
with sleep disorders.® Patients with sleep disorders may
suffer the potential risk for vitiligo.” Therefore,
a bidirectional relationship exists between vitiligo and
sleep disorders. The onset of vitiligo may be a causal
trigger of sleeping disorders, while sleeping disorder may
also induce or further aggravate vitiligo. Limited research
about the health-related quality of life has been conducted
in the sleeping condition of vitiligo patients. In this study,
We conducted a telemedicine survey on insomnia in viti-
ligo patients through mobile phones. The study aims to
evaluate the prevalence, severity, and risk factors of
insomnia in vitiligo patients.

Methods

Patients

This case—control study was performed in March 2021.
The study’s research protocol was reviewed and approved
by the Ethics Committee of the author’s affiliation (Ethical
No: S-K1587) following the Declaration of Helsinki. All
participants were informed about the purpose and used
tools of this research, and patients’ written consents were
obtained.

A total of 762 vitiligo patients who were under the
follow-up by Prof. Ma were randomly picked from a pool
of 3000 follow-up patients. Patients were excluded if he or
she: (1) was under 18-year-old, (2) was not willing to
participate in this study, (3) did not respond to the ques-
tionnaire before the deadline, (4) did not provide valid
data, (5) was not willing to participate the online video
interview, (6) did not understand the questions in the lists
due to cognitive impairment or failure to recall the sleep-
related details during the onset of vitiligo, (7) had signifi-
cant stressors or adverse life events such as bankruptcy,
death of close relatives and severe earthquake, (8) had
other categories of sleep disorders, such as obstructive

sleep apnea syndrome, narcolepsy-cataplexy syndrome,
circadian rhythm sleep disorders (eg, jet lag, shift work
disorder, etc.), and parasomnias (eg, partial arousal disor-
ders, REM behavior disorder, etc.). Finally, a total of 409
patients were included in this study. Demographic data and
baseline information are detailed in Table 1.

Procedure

We designed an online survey questionnaire that included
the baseline information and a 45-item sleep-related
instrument. The questionnaire was sent to the vitiligo
patients through a social network application (WeChat).
All the enrolled patients were invited to have an online
video interview about the assessment of involved area and
spreading of vitiligo lesion, using the instrument of
Vitiligo Disease Activity (VIDA) and Vitiligo Area
Scoring Index (VASI). The flow chart of this study is
shown in Figure 1.

Table | Basic Information of the Included Patients

Clinical Parameters Values
Age (Years, Mean+SD) 30.0+4.5
Gender (Female, n [%]) 229 (56.0)
Education (2Bachelor, n [%]) 215 (52.6)
Workplace (Urban, n [%]) 293 (71.6)
Smoking (n [%]) 40 (9.8)
Alcohol (n [%]) 74 (18.1)
Duration of vitiligo(23 years, n [%]) 199(48.7)
Area of vitiligo (VASI26%, n [%]) 34 (8.3)
Exposure area (Face and neck, n [%]) 237 (57.9)
Insomnia (n [%]) 204(49.9)
Progress of vitiligo

Progression 235(57.5)
Stability/Regression 174(42.5)
Treatments

Oral glucocorticoid 85 (20.8)
Glycyrrhiza 266 (65.0)
External ointment 319 (78.0)
Masking agent 29 (7.1)
Psoralen 33 (8.1)
Phototherapy 135 (33.0)
Comorbidity

Hypertension (n, %) 7(1.7)
Cardiac diseases (n, %) 4 (1.0
Diabetes mellitus (n, %) 4 (1.0)
Hyperthyroidism (n, %) 31 (7.6)
Depression (n, %) 12 (2.9)
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Figure | The flow chart of this study.

Instruments

Vitiligo-Related Evaluation

VIDA score was used to evaluate vitiligo activity by online
video interview. It is a six-point scale based on the patient’s
report about disease activity. VIDA score was graded as
follows: disease progression (expansion of existing lesions
or appearance of new lesions) in 6 weeks or less, +4; disease
progression in 6 weeks to 3 months, +3; disease progression
in 3—-6 months, +2; disease progression in 6—12 months, +1;
stable for 1 year or more, +0; stable with spontancous

repigmentation for 1 year or more, —1."°

Involved area of vitiligo was assessed by VASI on the
online video interview. VASI = Y [HAND UNITS] x
[RESIDUAL DEPIGMENTATION]."

Insomnia-Related Evaluation
The sleep-related instrument mainly included five parts: 1.
The insomnia diagnosis, 2. The Insomnia Severity Index,
3. The specific insomnia type, 4. Instruments and history
requisition to exclude other sleep disorders, 5. Specific
disturbance factors.

Among various sleep disorders, only insomnia was
investigated in the present study. Insomnia was diagnosed
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according to the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-V). Patients were
asked about their forepassed sleep condition, including
whether they are satisfied, whether they felt having trouble
sleeping associated with impairment to daytime function-
ing or well-being, whether sleep inadequacy occurred
three or more nights per week, and whether the sleep
disturbance was associated with vitiligo.

Patients who reported inadequate sleep would fill the
Insomnia Severity Index (ISI), a brief, reliable, validated
self-reporting instrument that yields a quantitative index of
perceived insomnia severity. The indicator is composed of
7 items. Sleep disturbance severity, sleep dissatisfaction,
and the degree of daytime functional impairment, impair-
ment perception and distress, and distress related to the
sleeping problem were assessed. A final score higher than
8 is identified as having insomnia. A higher score means
more severe insomnia.'?

Besides, structured questions were asked to confirm the
specific insomnia type: difficulty initiating sleep, difficulty
in maintaining sleep, early morning wake up, or nonres-
torative sleep.

Other sleep disorders such as obstructive sleep apnea,
restless leg, circadian rhythm sleep disorders, narcolepsy,
and parasomnias were ruled out by relative screening
instruments (International restless legs scale, StopBANG
sleep apnea questionnaire) and history inquiry (Did you
fall asleep in the daytime at the “wrong occasion” and
“wrong location?”; Did you have recurrent severe night-
mares or dream walk?).

The following 8 subtypes of insomnia are recognized
by ICSD-2."

Adjustment insomnia. This refers to insomnia that is
triggered or aggravated by an identifiable stressor (vitiligo
in the present study).

Psychophysiological insomnia. This insomnia subtype
is characterized by heightened arousal and learned sleep-
preventing associations such as trying too hard to fall
asleep or excessive worrying about sleep.

Insomnia due to mental disorder. This subtype can be
diagnosed when patients having a definitive diagnosed men-
tal disorder and insomnia constitute an unusually predomi-
nant portion of symptoms in the underlying mental disorder
or when insomnia warrants independent, clinical attention.

Inadequate sleep hygiene. This type of insomnia is
caused by habitual activities that result in poor sleep,

including excessive daytime napping, caffeine or alcohol

intake before bedtime, excessively stimulating activities
close to bedtime, etc.

Idiopathic insomnia. This is a form of chronic insom-
nia that started in infancy or childhood, has no identifiable
precipitant, and is chronic and relentless, with no periods
of sustained remission. An imbalance in the neurological/
neurochemical sleep/wake system has been postulated.

Insomnia due to a medical condition. This is involved
when a condition such as asthma or chronic heart failure
can lead to insomnia.

Insomnia due to drugs or substances. This indicates
that insomnia is based on the use of or withdrawal from
prescription or recreational drugs, or it may be caused by
food items or toxins such as carbon monoxide poisoning.

Physiological (organic) insomnia, unspecified. This is the
category to use when insomnia does not fit into any of the
insomnias mentioned before or when there is insufficiency of
evidence to classify the patient into any of the above disorders.

Statistical Analysis

Data were analyzed using SPSS version 22 (IBM Corp.,
Armonk, NY, USA). Continuous variables were demon-
strated as mean + standard deviation (SD) and ordinal
variables as proportions. Student’s ¢-test was performed
to test the differences between groups in continuous
variables, while Fisher exact test or Pearson chi-square
test in ordinal variables. The Pearson correlation coeffi-
cient (coefficient, r) or Spearman’s rank correlation
(coefficient, rho) was performed to determine the corre-
lation between ISI score and VASI and between ISI score
and VIDA with
a correlation value of more than 0.5. The univariate

score controlling the parameters

logistic regression analysis was used to investigate the
risk factors by calculating the odds ratio (OR) and 95%
confidence interval (CI). The significant variables in the
univariate logistic regression were included in multivari-
ate analysis after adjusting the confounding factors. The
cut-off points of the power analysis and statistical sig-
nificance were p-value<0.8 and 0.05, respectively.

Result
About 56.0% of the included patients were women, and
the mean (£SD) age of the sample was 30.0 (£4.5) years.
Table 1 shows their clinical and demographic characteris-
tics. About 49.9% of patients (204/409) had an inadequate
sleep, and 8.3% (17/204) used sleeping pills regularly.
The prevalence of difficulty in falling asleep, difficulty
in staying asleep, non-restorative sleep, and too early
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awakening that occurred 3 days per week was 65.2%,
63.2%, 47.5%, and 37.2%, respectively.

Subtypes of Insomnia

About 87.3% of the sample (178/204) was deemed pri-
mary insomnias, while 12.7% was secondary insomnias.
About 55.9% (114/204) of insomnia in vitiligo was adjust-
ment sleep disorder as the first reason, followed by psy-
chophysiological insomnia (13.7%, 28/204) and insomnia
(8.3%, 17/204) due to mental disorder. Specific makeup is
shown in Table 2.

Specific Analysis for the Vitiligo-Related

Insomnia
Several factors can result in sleep disturbance in insomnia
in vitiligo patients. The specific order of precedence of the
results in response to “please list the factors discounting
your sleep quality” was shown in Table 3.

Among the vitiligo patients with the adjustment sleep
disorder, development, aggravation, or recurrence of vitiligo
was deemed as the first reasons for primary insomnia in

Table 2 Incidence of Subtypes of Insomnia

Insomnias Number and Percentage of
Patients (n [%])

Primary insomnias

Adjustment sleep disorder 114 (55.9)

Psychophysiological insomnia | 28 (13.7)

Insomnia due to mental 17 (8.3)

disorder

Inadequate sleep hygiene 13(6.4)

Idiopathic insomnia 6 (2.9)

Total percentage 178 (87.3)

Secondary insomnias

Insomnia due to medical 14 (6.9)

condition

Insomnia due to drug or 5(2.5)

substance

Physiological (organic) 4 (2.0)

insomnia

Others (such as lactation, 3 (1.5)

ambient noise)

Total percentage 26 (12.7)

71.1% of the sample (81/114), followed by appearance
(67.5%, 77/114) and working/campus life (48.2%, 55/114).

Comparisons Between Insomnia Patients

and Non-Insomnia Patients with Vitiligo
There were significant differences in age (32.1+4.1 vs 27.9
+4.2 years, P < 0.001), the percentage of female (62.8% vs
49.3%, P = 0.006) and working in the urban areas (77.0%
vs 66.3%, P = 0.017), vitiligo in face and neck (67.2% vs
48.8%, P < 0.001), progression in vitiligo (65.7% vs
49.3%, P = 0.001), oral corticosteroids (25.0% vs 16.6%,
P = 0.036) and depression (5.4% vs 0.5%, P = 0.003)
between groups (Table 4).

Risk Analysis for Insomnia Patients in
Vitiligo

The univariable logistic regression demonstrated that age
>30 years (OR=1.85; 95% CI:1.19-2.73; P=0.006), female
(OR=1.52; 95% CI:1.00-2.31; P=0.048), vitiligo in face and
neck (OR=2.32; 95% CI:1.76-2.87; P=0.012), progression in
vitiligo (OR=2.10; 95% CI:1.23-2.92; P=0.023), oral corti-
costeroids (OR=2.41; 95% CI:1.65-3.03; P=0.013) and
depression (OR=2.52; 95% CI:1.92-2.93; P=0.001) were
risk factors for insomnia patients in vitiligo.

After adjusting for gender, age and comorbidity, the
multivariate logistic regression revealed that vitiligo in
face and neck (OR=2.62; 95% CI:2.03-3.17; P=0.032),
progression in vitiligo (OR=2.50; 95% CI:1.62-3.31;
P=0.002), and oral corticosteroids (OR=2.71; 95%
CI:2.11-3.19; P=0.021) remained risk factors for insomnia
patients in vitiligo (Table 5).

Correlations Analysis
There was no significant correlation between ISI score and
VASI (r=0.502, R2=0.25, P=0.32). But a significant corre-
lation was identified between ISI score and VIDA score
(rho=0.620, R2=0.38, P<0.01).

Discussion

Various studies have evaluated the association between
sleep problems and dermatoses, such as atopic dermatitis
and psoriasis.'*'® These disorders are closely related to
either apparent symptoms such as itch and pain,'” or
multiple comorbidities including obesity, metabolic syn-
drome, hypertension, diabetes, cardiovascular events,
asthma, and psychiatric disorders, which can all affect
the course of sleep.'*'® However, little attention has
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Table 3 Specific Analysis for the Vitiligo-Related Insomnia (Adjustment Sleep Disorder)

Factors Number and Percentage | Examples
of Patients (n [%])
Development, aggravation, or | 81 (71.1) Concern about the development, aggravation or reoccur of vitiligo, which may
recurrence of vitiligo result in constant nightmares
Appearance 77 (67.5) Physiologically devastating of disfigurement caused by vitiligo which makes them
have a singular appearance
Working/campus life 55 (48.2) Experienced discriminative or unpleasant event due to vitiligo in working or
campus life
Fertility problems 54 (47.4) Concern about the inheritance tendency of vitiligo, hesitate about childbearing
Non-working/ recreational 45 (39.5) Feel embarrassed when changing clothes or expose affected body areas during
activities non-working activities
Financial burden 42 (36.8) Medical expenses including medicines, camouflage cosmetics, and traffic expenses,
etc
Side effects from vitiligo- 32 (28.1) Worry about other side-effect caused by steroid such as weight gain, or acne
related drugs eruption;
Marital relationship or other | 31 (27.2) Vitiligo affect intimate relationship, such as discounted sexual intercourse in
intimate relationship marriage bonds, loss of confidence in front of their children

been paid to the relationship between vitiligo and inade-
quate sleep. As the most common depigmentation derma-
tosis, vitiligo causes disfiguration to impair the patients’
physiological well-being and results in negative emotions
such as anxiety and depression, which may interfere with
sleep.'” The present findings demonstrated that up to
49.9% of vitiligo patients (204/409) had inadequate
sleep. 55.9% of the vitiligo patients with insomnia
reported the adjustment sleep disorder resulting from the
vitiligo. Therefore, vitiligo-induced insomnia is prevalent.
After adjusting for gender, age and comorbidity, the multi-
variate logistic regression revealed that vitiligo in the face
and neck (OR=2.62), progression in vitiligo (OR=2.50),
and oral corticosteroids (OR=2.71) were the risk factors
for insomnia in vitiligo patients.

To the best of our knowledge, how and why failing to
sleep well in patients with vitiligo has never been con-
ducted in a previous study. In 2008, Mouzas et al investi-
gated the
disorders.® However, this study focused specifically on

relationship between vitiligo and sleep
parasomnias. Its findings showed that patients suffering
from vitiligo reported a significantly higher occurrence of
sleepwalking, nocturnal enuresis, night illusions, sleep
terrors, and nightmares than that of the control group
before the occurrence of the disease. The authors assumed

that association might exist between parasomnias in early

life and subsequent onset of vitiligo, and neural mechan-
isms involving monoaminergic systems (especially the
serotoninergic one) might potentially play an important
role in the pathological mechanism of vitiligo. In the
present study, we ranked the main subtypes of insomnia
in vitiligo patients and analyzed its causes. Among the
vitiligo patients with insomnia, development, aggravation,
or recurrence of vitiligo was deemed the first reason for
primary insomnia, followed by appearance and working/
campus life. These figures further supported the onset of
vitiligo as a psychological stressor that resulted in insom-
nia. Besides, a percentage ranging from 36.8% to 47.4%
reported the concern about the medical cost of treating this
disease, limitation in recreational activities due to signifi-
cant stigma and concern about the inheritance of vitiligo.
Despite a lower incidence of reporting side effects from
vitiligo-related drugs and marital relationships or other
intimate relationships than other reasons, it is not rare. It
remains to be paid attention to from dermatologists.
Collectively, vitiligo is frequently associated with social
stigma and stressors. As a chronic illness lasting several
decades and even throughout an entire lifetime, the stress
may accumulate and result in insomnia, finally compro-
mising the normal circadian rhythms. Vandeputte et al
revealed that patients with chronic sleep disorders are
Numerous studies have

.21
prone to depression.
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Table 4 Comparisons Between Insomnia Patients and Non-Insomnia Patients in Vitiligo
Clinical Parameters Insomnia Patients (n=204) Non-Insomnia Patients (n=205) P value
Age (Years) 32.1+4.1 27.9+4.2 <0.001*
Gender (Female, n [%]) 128 (62.8) 101 (49.3) 0.006*
Education (=Bachelor, n [%]) 97 (47.5) 118 (57.6) 0.851
Workplace (Urban, n [%]) 157 (77.0) 136 (66.3) 0.017*
Smoking (n [%]) 24 (11.8) 16 (7.8) 0.120
Alcohol (n [%]) 42 (20.6) 32 (15.6) 0.191
Duration of vitiligo (23 years, n [%]) 101(49.5) 98(47.8) 0.806
Area of vitiligo (VASIZ6% , n [%]) 19 (9.3) 15(7.3) 0.581
Exposure area (Face and neck, n [%]) 137 (67.2) 100 (48.8) <0.001*
Progress of vitiligo
Progression 134(65.7) 101(49.3) 0.001*
Stability/Regression 70(34.3) 104(50.7)
Treatments
Oral corticosteroids 51 (25.0) 34 (16.6) 0.036*
Glycyrrhiza 136 (66.7) 130 (63.4) 0.558
Topical steroid/calcineurin ointment 153 (75.0) 166 (81.0) 0.181
Camouflage agent 14 (6.9) 15 (7.3) 0.858
Psoralen 17 (8.3) 16 (7.8) 0.844
Phototherapy 71 (34.8) 64 (31.2) 0.441
Comorbidity
Hypertension (n, %) 2 (1.0) 524 0.255
Cardiac diseases (n, %) 3 (1.5) 1 (0.5) 0.313
Diabetes mellitus (n, %) 2 (1.0) 2 (1.0) 0.996
Hyperthyroidism (n, %) 14 (6.9) 17 (8.3) 0.585
Depression (n, %) Il (5.4) 1 (0.5) 0.003*

Note: *Means significantly different between groups.

demonstrated the depression adversely affecting the qual-

ity of life of patients with vitiligo.”* ** Given this, there is

a vicious circle between vitiligo and depression. However,

in such a pathological process, inadequate sleep is see-

mingly intermediate between vitiligo and depression. Of

Table 5 Analysis of Risk Factors for Vitiligo Patients with Insomnia

note, the difference between adjustment sleep disorder and

psychophysiological insomnia should be clarified. The

former has definite stressor, and the latter is a type of

conditioned or learned insomnia that involves either the

conditioning of sleep-preventing habits in which repeated

Variables Univariate Multivariate
OR (95% CI) P value OR* (95% ClI) P value

Age (years)=30 1.85(1.19-2.73) 0.006* - -
Female 1.52(1.00-2.31) 0.048* - -
Vitiligo in face and neck 2.32(1.76-2.87) 0.012* 2.62(2.03-3.17) 0.032%
Progression in vitiligo 2.10(1.23-2.92) 0.023* 2.50(1.62-3.31) 0.002*
Oral corticosteroids 2.41(1.65-3.03) 0.013* 2.71(2.11-3.19) 0.021*
Depression 2.52(1.92-2.93) 0.001* - -

Notes: *Indicates statistical significance; “adjusted for age, gender and comorbidity; Odds ratios, as well as 95% Cls, were shown.
Abbreviations: OR, odds ratio; Cl, confidence interval.
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impairing of sleeplessness and situational, temporal, or
behavioral stimuli normally associated with sleep leads
to conditional arousal that impairs sleep, or somatized
tension believed to result from the internalization of psy-
chological conflicts and excessive worrying about sleep,
which are incompatible with sleep.”>*® Simply, both
adjustment sleep disorder and psychophysiological insom-
nia appear to result from psychological factors. However,
the former lies in vitiligo’s stress, but the latter is caused
by excessive concentration on sleep problems. In compar-
ison with the rest of insomnia such as those due to mental
disorder (eg, bipolar disorder), inadequate sleep hygiene
(eg, coffee or tea), with a lower incidence, the present
figure strongly indicated that adjustment sleep disorder
and psychophysiological insomnia, especially for the for-
mer one, vitiligo-induced insomnia, is a prevalent problem
among patients with vitiligo.

Significant differences in age, the percentage of
females working in the urban areas, vitiligo in face and
neck, progression in vitiligo, oral corticosteroids, and
depression between the two groups were found in the
present findings. Moreno et al demonstrated female gender
had a higher prevalence of sleep disorders.”’ Sidani et al
indicated gender differences in insomnia could be asso-
ciated with women’s stress, expression of somatic symp-
toms, and interest in maintaining their health to meet
multiple role demands.”® These elements, either isolated
or combined, can compromise sleep quality. Besides, an
experimental study demonstrated that sleep regulation in
female mice was dementedly affected by hormonal varia-
tions associated with the estrous cycle caused by sex
hormone.?” Nam et al found a significant association
between sleep duration and menstrual cycle in female
adolescents.®® This may help explain why female vitiligo
patients reported insomnia more frequently. In this study,
the vitiligo patients with insomnia were older in age com-
pared to those without insomnia. This is consistent with
previous studies.®'*? After adjusting for gender, age, and
comorbidity, the multivariate logistic regression revealed
that vitiligo in the face and neck and vitiligo progression
were risk factors for insomnia in vitiligo patients. Even
though vitiligo does not cause systemic symptoms, the
effect vitiligo has on quality of life is similar to other
skin diseases, such as psoriasis and atopic dermatitis.* Its
impact on quality of life is mainly associated with negative
psychological influence, for example, reduced self-esteem,
increased embarrassment. These elements negatively
affect social or sexual relations, resulting in vitiligo-

related isolation, discrimination, social stigma, and even
suicidal ideation.**® These feelings, which become
a barrier for campus life, seeking a job, and even marriage
directly or indirectly, would constantly exist in patients
with vitiligo and thus impaired sleep quality. As for oral
corticosteroids, previous studies have demonstrated ster-
oids reduced REM sleep and tended to enhance intermit-
tent wakefulness.’”*® This may be related to the effect of
corticosteroids on the function of pituitary-adrenal and
pituitary-thyroid. Moreover, administration of oral steroids
is usually associated with rapid disease progression in
clinical practice.”® The disease exacerbation may cause
physiological stress and subsequently result in insomnia.
The present study has demonstrated that insomnia was
a prevalent condition in our sample. Seemingly, this sleep
affected  their
a psychopathological condition such as depression and

problem quality of life by
stress. Therefore, it may be significant for dermatologists
to have general identification of these conditions in vitiligo
patients, both psychological and physical, and offer indi-
vidualized therapy. Not only routine treatment but also the
evaluation for the psychiatric status of patients with viti-
ligo, especially women and the elderly, should be consid-
ered. Besides, the interaction between the patient and the
dermatologists is also crucial. In some cases with severe
sleep problems, the psychiatrist—patients communication
may be more significant. Papadopoulos et al demonstrated
that effective counseling could contribute to improving
self-esteem and quality of life in vitiligo patients and
may even positively influence the course of this chronic
condition.*® Till now, no relevant study has been con-
ducted between insomnia treatment and vitiligo disease
control. However, theoretically, improved sleep quality
may have a positive influence on the disease course.
Moreover, in patients with other comorbidities such as
heart diseases treated with beta-blockers, treatment of
insomnia can also ease the physiological burden, deacti-
vate the hypothalamus-pituitary-adrenergic axis, decrease
the excitability of the sympathetic nervous system, and
result in better control of skin dermatosis and systemic
disorders. From the psychological effect on sleep disor-
ders, the patients’ quality of life can be significantly
improved. Of note, different patients with vitiligo have
this
Dermatologists should identify them carefully, especially

specific worries about disease and problems.
humanistic factors in social life, and perform individua-

lized “non-drug” treatment.
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There are several limitations in this research. First,
only insomnia was investigated. However, in addition to
insomnia, the international classification of sleep disorders
lists another seven categories of sleep disorders, such as
obstructive sleep apnoea syndrome, narcolepsy-cataplexy
syndrome, etc. Second, the evaluating method for a sleep
disorder was subjective instead of objective methods such
as polysomnography (PSG). This may not benefit the reli-
able conclusions. The detailed information about insomnia
may be easily affected by the patient’s psychological fac-
tors such as cognitive processes and recall bias.
A discrepancy between subjective reporting and objective
assessments about the disrupted sleep exists. Especially
considering the disease, with a course of a long slow
continuous progress, parts of included patients with viti-
ligo failed to report the actual situation of insomnia when
they just had the vitiligo. Thirdly, image clarity was lim-
ited by mobile phone camera resolution. Diminution of
accuracy in VASI evaluation may exist during online inter-
view. Last, the subtypes and reasons for insomnia in viti-
ligo patients in the present Tables 2 and 3 may not list the
whole picture. We could neglect insidious ones behind this
chronic disorder with complex psychological activities.

These limitations open the door for the further study.

Conclusion

Vitiligo can cause disfiguration, impair the social function
of the patients and induce physiological burdens. The
present findings revealed that vitiligo in face and neck,
progression in vitiligo, and oral corticosteroids were risk
factors for insomnia in vitiligo patients. Therefore, insom-
nia is prevalent in vitiligo patients. Dermatologists should
identify this condition carefully, especially humanistic fac-
tors in social life, and perform individualized “non-drug”
treatment.
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