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Background: Vitiligo is the most common depigmentation disorder. This disease causes disfiguration and induces psychological
burdens, leading to significantly impaired quality of life. Limited research about disease-related post-traumatic stress (PTS) has been
conducted in vitiligo patients.

Objective: To evaluate the prevalence, severity, and risk factors of post-traumatic stress in vitiligo patients.

Methods: This case-control study was performed from January 2021 to April 2021. A survey questionnaire including baseline
information, post-traumatic stress symptoms evaluation, life quality evaluation was conducted. According to the severity of post-
traumatic stress symptoms, patients were grouped and compared. The logistic regression model was conducted to analyze the risk
factors for post-traumatic stress disorder (PTSD).

Results: A total of 337 patients were included. A 30.3% of vitiligo patients (102/337) in present cohort had PTS and 12.5% patients
(42/337) were confirmed for developing into PTSD. The multivariate logistic regression revealed educational level<university
(OR=2.32, 95% CI=1.97-2.93, P=0.003), vitiligo in face and neck (OR=2.65, 95% CI=2.08-3.12, P=0.008), vitiligo in feet and
hands (OR=1.86, 95% CI=1.54-2.12, P<0.001) and surgical treatment (OR=3.53, 95% CI=3.12-4.02, P<0.001) were risk factors for
PTSD. PTS severity was significantly associated with vitiligo disease activity score (rho=0.54, R2=0.29, P=0.002), vitiligo area
scoring index score (r=0.55, R2=0.30, P=0.012), and dermatology life quality index score (r=0.61, R2=0.37, P=0.004).
Conclusion: Vitiligo-related PTS is prevalent in vitiligo patients and causes psychological impairment. Dermatologists should realize
and identify this condition carefully and offer proactive intervention to improve patients’ quality of life.
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Introduction

Vitiligo is a chronic dermatosis characterized by hypopigmented macules, and the condition results from wholly or partly
destructed melanocytes in the affected skin.! This disorder affects approximately 0.5-2% of the population worldwide.>
Unfortunately, the exact etiology of vitiligo remains unknown at present. Several factors, such as genetic, autoimmune,
psychological, and environmental factors, are believed to be involved in the occurrence and development of this
disorder.'>** Despite the fact that the onset of the condition can occur at any point in life, vitiligo occurs before 20
years of age in 50% of patients™*Vitiligo is generally asymptomatic and neither reduces individual physical activity nor
shortens life expectancy. However, this chronic disease may significantly impair quality of life for individuals. It is
associated with experiencing vitiligo-related discrimination, social isolation, and even sexual exclusion, which can result
in psychological problems such as lowered self-esteem, embarrassment, anxiety, and depression.”* Social stigma can last
for decades and even throughout an individual’s lifetime, and suicidal ideation has been reported in some individuals
under chronic stress.” Therefore, vitiligo-related psychiatric disorders ought to be thoroughly investigated.
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Traditionally, post-traumatic stress disorder (PTSD) has been reported to occur only due to physical trauma such as
violence, severe injuries, earthquakes, and rape.lo’11 However, several recent studies have found that several chronic
diseases, such as coronary heart disease and inflammatory bowel disease, are closely related with PTSD due to
experiences associated with the disease (eg, surgery, financial burden, and uncertainty of treatment effects).'* '
Considering the adverse effects of PTSD on health-related quality of life, it is of great necessity for dermatologists to
evaluate psychological distress in patients with vitiligo in the early stage. To the best of our knowledge, the relationship
between PTSD and vitiligo has never been studied before. Therefore, the present study intended to i) design a case-
control study to determine whether PTSD is associated with vitiligo-related experiences and ii) investigate how PTSD

affects patients with vitiligo if this relationship exists.

Materials and Methods

Design

This study was designed as a retrospective case-control study performed from January 2021 to April 2021. The research
protocol of the study followed the Declaration of Helsinki and obtained approval from the Ethics Committee of the
Peking Union Medical College Hospital (Ethical No: S-K1651). PTS-related instruments were carried out via one-on-one
anonymous interviews with a senior psychiatrist in separate rooms to protect personal information. Vitiligo-related
assessments were conducted by senior dermatologists.

Patients

All patients were informed that their information could be used for this study and their written consent was obtained.
Vitiligo patients who attended the dermatology outpatient clinic at a tertiary care hospital, Peking Union Medical College
Hospital, were included. The exclusion criteria included: (1) being under 18 years old or above 80 years old, (2) being
unwilling to participate in this study, (3) failure to understand the questions or failure to give an adequate response due to
cognitive impairment, and (4) having ever suffered major adverse events in their lives, such as bankruptcy, rape, or
a severe earthquake. According to whether they had PTS/PTSD, the included patients were dichotomized into a case
group and a control group.

Instruments

Post-Traumatic Stress (PTS) and Post-Traumatic Stress Disorder (PTSD)

The PTSD Checklist—Civilian Version (PCL-C)'° was utilized to evaluate PTS symptoms and PTSD.'¢ This self-reported
instrument comprises 17 items with responses ranging from 1 (not at all) to 5 (extremely). A total score greater than 37
indicates PTS. A total score greater than or equal to 50 is the cutoff value for the diagnosis of PTSD.'> A higher total
score indicates greater severity. Previous studies have verified good internal consistency and effectiveness of the Chinese
version of PCL-C."”

The diagnostic symptoms of PTSD were defined based on the 4th edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV).'® Except for PCL-C, PTSD also requires a clinical interview by a senior psychiatrist to
evaluate whether the symptoms of PTS developed into PTSD based on the severity of the symptoms and the patient’s
specific condition. Information such as demographic data, medical history, comorbidities, and cause for PTS or PTSD
were recorded and used for analysis.

Vitiligo-Related Evaluation
The area affected by vitiligo was assessed by the Vitiligo Area Scoring Index (VASI). VASI=Y[HAND UNITS] x
[RESIDUAL DEPIGMENTATION]."

The Vitiligo Disease Activity (VIDA) score was used to evaluate vitiligo activity. The VIDA score was a six-point
scale graded according to the patient’s self-report on disease activity: a) 4, disease progression in six weeks or less; b) 3,
disease progression in six weeks to three months; c¢) 2, disease progression in three to six months; d) 1, disease
progression in six to twelve months; e) 0, stable for one year or more; and f) —1, stable with spontaneous repigmentation
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for one year or more. Disease progression was defined as the expansion of existing lesions or the appearance of new
lesions.?’

Life Quality Evaluation

The Dermatology Life Quality Index (DLQI) was adapted to evaluate the quality of life of vitiligo patients. This is
a validated, dermatology-specific quality of life assessment form that focuses on dermatosis-related disruption in
different aspects, namely, symptoms and feelings, daily activities, leisure, work or school, personal relationships, and
side effects of treatment. The instrument is scored based on patients’ self-report: a) 0, not bothered at all or not relevant;
b) 1, a little; ¢) 2, a lot; and d) 3, very much.?!

Statistical Analysis

Data were analyzed using SPSS version 22 (IBM Corp., Armonk, NY, USA). Continuous variables are presented as the mean
+ standard deviation (S.D.) and ordinal variables as proportions. Student’s ¢-tests were performed to test the differences
between groups for continuous variables, while either Fisher’s exact test or Pearson’s chi-square test was used for ordinal
variables. Univariate logistic regression analysis was conducted to calculate the odds ratio (OR) and 95% confidence interval
(CD to investigate the risk factors for PTSD in vitiligo. The Pearson correlation coefficient (coefficient, r) was performed to
determine the correlation between the PCL-C score and VASI and between the PCL-C score and DQLI score. Spearman’s
rank correlation (coefficient, rho) was performed to determine the correlation between and between the PCL-C score and
VIDA score controlling the variables with a correlation value of more than 0.5. After adjusting for confounding factors, the
significant variables in the univariate logistic regression were analyzed in the multivariate model. P values=0.05 and $=0.8
were defined as the statistical significance and power analysis, respectively.

Results

According to the inclusion and exclusion criteria, a total of 337 vitiligo patients (mean age+SD: 30.0+11.4 years; female:
59.9%) completed this study. The basic information of the included patients is shown in Table 1. A total of 102 patients
were diagnosed with PTS, while 42 patients were diagnosed with vitiligo-related PTSD.

Analysis for PTS and PTSD in Patients with Vitiligo
30.3% of vitiligo patients (102/337) in the sample had PTS, and another 12.5% of patients (42/337) were diagnosed with
PTSD (Table 1). Only 5.9% (6/102) of those with a clinical diagnosis of PTS and 11.9% of those with PTSD (5/42) had
ever sought any type of treatment such as psychotherapy or medication.

Compared to vitiligo patients without PTS or PTSD, patients with either PTS or PTSD had a lower level of education
(the percentage of those with more than or equal to a college-level education with PTS, 35.29% vs 54.47%, P=0.001;
PTSD, 28.57% vs 51.53%, P=0.005), a higher incidence of vitiligo in the face and neck (PTS, 63.73% vs 43.40%,
P=0.001; PTSD, 69.05% vs 46.78%, P=0.007), vitiligo in the feet and hands (PTS, 55.88% vs 41.70%, P=0.016; PTSD,
71.43% vs 42.37%, P<0.001), vitiligo in the limbs (PTS, 23.53% vs 11.49%, P=0.005; PTSD, 28.57% vs 13.22%,
P=0.009), and significantly different surgical treatments for vitiligo (PTS, 9.80% vs 2.13%, P=0.002; PTSD, 19.05% vs
2.37%, P=0.001).

Significant differences in the percentage of vitiligo duration of less than one year (17.65% vs 5.96%, P=0.001),
total area of vitiligo<1% (55.88% vs 72.77%, P=0.002) and masking agent use (20.59% vs 2.13%, P<0.001) were
found between the PTS and non-PTS groups. However, no significant differences in these three variables was found
between the PTSD and non-PTSD groups: vitiligo duration less than one year (14.29% vs 8.81%, P=0.258), total area
of vitiligo<1% (57.14% vs 69.15%, P=0.12) and masking agent use (14.29% vs 6.78%, P=0.088), as illustrated in
Table 2.

Significant differences in the percentages of smoking (21.43% vs 7.8%, P=0.005), vitiligo in the scalp (42.86% vs
21.36%, P=0.002), and depression (7.14% vs 1.69%, P=0.030) were found between the PTSD and non-PTSD groups.
However, no significant differences in these two variables existed between the PTS and non-PTS groups: smoking
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Table | Basic Information of the Included Patients

Variables Values
Age (Years, MeantSD) 30.0+11.4
Female (n, %) 202 (59.9)
EducationZuniversities (n, %) 164(48.7)
Work in Urban (n, %) 225(66.8)
Smoking (n, %) 32(9.5)
Alcohol (n, %) 57(16.1)
Duration of vitiligo<I years (n, %) 32 (9.5)
VASI<I% (n, %) 228 (67.66)
DLQI (MeantSD) 9.7+6.3
Disease location

Face and neck (n, %) 167 (49.6)
Foot and hand (n, %) 155(46.0)
Scalp (n, %) 81 (24.0)
Trunk (n, %) 129(38.3)
Limb (n, %) 51 (15.1)
Genital area (n, %) 90 (26.7)
Presence of PTS/PTSD

PTS (n, %) 102(30.3)
PTSD (n, %) 42(12.5)
Progress of vitiligo

Progression (n, %) 170 (50.5)
Stability/Regression (n, %) 167 (49.5)
Treatments

Oral glucocorticoid (n, %) 45(13.4)
Glycyrrhiza (n, %) 220(65.3)
External steroid/calcineurin inhibitors (n, %) 240 (71.2)
Masking agent (n, %) 26 (7.7)
External photochemical sensitizer (n, %) 20 (5.9)
UVB Phototherapy (n, %) 128 (38.0)
Surgical intervention (n, %) 15 (4.3)
Comorbidity

Cardiovascular disease (n, %) 6 (1.8)
Diabetes mellitus (n, %) 7 (2.1)
Thyroid disease (n, %) 43 (12.8)
Asthma (n, %) 2 (1.0)
Chronic urticaria (n, %) 72.10)
Depression (n, %) 8 (2.4)

Abbreviations: SD, standard deviation; VASI, vitiligo area scoring index; DLQI,
dermatology life quality index; PTS, post-traumatic stress; PTSD, post-traumatic
stress disorder.

(11.76% vs 8.51%, P=0.349), vitiligo in the scalp (29.41% vs 21.70%, P=0.128) and depression (2.13% vs 2.94%,
P=0.652), as illustrated in Table 2.

Analysis for Separate Symptom in PCL-C

The most common symptom of PTS in the present sample of vitiligo patients was sleep disturbance (48.79%), followed
by emotionally triggered (46.28%), intrusive thoughts (42.01%), avoidance of certain situations (34.19%), and irritability
(29.92%) (Figure 1).
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Table 2 PTS and PTSD in Patients with Vitiligo
PTS PTSD
No Yes P value No Yes P value
N=235 N=102 N=295 N=42

Demographic information
Age230 years (Years, MeantSD) 108(45.96) 42(41.18) 0417 135(45.76) 15(35.71) 0.220
Female (n, %) 139(59.15) 63(61.76) 0.653 178(60.34) 24(57.14) 0.692
EducationZuniversities (n, %) 128(54.47) 36(35.29) 0.001* 152(51.53) 12(28.57) 0.005%*
Work in Urban (n, %) 156(66.38) 69(67.65) 0.821 195(66.10) 30(71.43) 0.493
Smoking (n, %) 20(8.51) 12(11.76) 0.349 23(7.80) 9(21.43) 0.005*
Alcohol (n, %) 39(16.60) 18(17.65) 0813 48(16.27) 9(21.43) 0.404
PTS or PTSD related variables
PCL-C (mean+SD) 27.77+5.96 51.88+12.62 0.000%* 30.90+8.29 64.36+10.29 0.000%*
Psychotherapy (n, %) 7 (2.98) 6(5.88) 0.335 8(2.71) 5(11.90) 0.014%*
Medication (n, %) 5(2.13) 4(3.92) 0.568 6(2.03) 3(7.14) 0.159
Both (n, %) 5(2.13) 4(3.92) 0.568 6(2.03) 3(7.14) 0.159
Vitiligo-related variables
Duration<| years (n, %) 14(5.96) 18(17.65) 0.001* 26(8.81) 6(14.29) 0.258
VASI<1%, (n, %) 171(72.77) 57(55.88) 0.002%* 204(69.15) 24(57.14) 0.120
Vitiligo site
Face and neck (n, %) 102(43.40) 65(63.73) 0.001* 138(46.78) 29(69.05) 0.007%*
Feet and hands (n, %) 98(41.70) 57(55.88) 0.016* 125(42.37) 30(71.43) 0.000%*
Trunk (n, %) 88(37.45) 41(40.20) 0.633 109(36.95) 20(47.62) 0.183
Limb (n, %) 27(11.49) 24(23.53) 0.005* 39(13.22) 12(28.57) 0.009%*
Scalp (n, %) 51(21.70) 30(29.41) 0.128 63(21.36) 18(42.86) 0.002%*
Genital area (n, %) 57(24.26) 33(32.35) 0.123 75(25.42) 15(35.71) 0.158
Progress of vitiligo
Progression (n, %) 116(49.36) 54(52.94) 0.546 149(50.51) 21(50.00) 0.951
Stability/Regression (n, %) 119(50.64) 48(47.06) 146(49.49) 21(50.00)
Treatments
Oral glucocorticoid (n, %) 33(14.04) 12(11.76) 0.572 36(12.20) 9(21.43) 0.100
Glycyrrhiza (n, %) 157(66.81) 63(61.76) 0.372 190(64.41) 30(71.43) 0.371
External steroid/calcineurin inhibitors (n, %) 165(70.2) 75(73.5) 0.537 210(71.19) 30(71.43) 0.974
Masking agent (n, %) 5(2.13) 21(20.59) 0.000%* 20(6.78) 6(14.29) 0.088
External photochemical sensitizer (n, %) 17(7.23) 3(2.94) 0.125 17(5.76) 3(7.14) 0.723
UVB Phototherapy (n, %) 86(36.60) 42(41.18) 0.426 107(36.27) 21(50.00) 0.086
Surgical intervention (n, %) 5(2.13) 10(9.80) 0.002%* 7(2.37) 8(19.05) 0.000%*
Comorbidity
Cardiovascular disease (n, %) 3(1.28) 3(2.94) 0.288 6(2.03) 0(0.00) 0.351
Diabetes mellitus (n, %) 4(0.00) 3(5.88) 0.751 6(2.03) 1(2.38) 0.883
Thyroid disease (n, %) 28(11.91) 15(14.71) 0.48 37(12.54) 6(14.29) 0.751
Asthma (n, %) 2(0.01) 0(0.00) 0.875 2(0.01) 0(0.00) 0.590
Chronic urticaria (n, %) 5(0.02) 2(0.02) 0.751 6(0.02) 1(0.02) 0.067
Depression (n, %) 5(2.13) 3(2.94) 0.652 5(1.69) 3(7.14) 0.030%*

Note: *Statistically significant difference between groups.

Abbreviations: SD, standard deviation; PTS, post-traumatic stress; PTSD, post-traumatic stress disorder; VASI, vitiligo area scoring index.

Logistic Regression Analysis for PTSD in Patients with Vitiligo
Potential risk factors for PTSD identified in the previous analyses were included in separate regression models for vitiligo
patients, including having less than a college level of education (OR=2.12, 95% CI=1.74-2.76, P=0.003), vitiligo in the
face and neck (OR= 2.45, 95% CI=1.98-2.98, P=0.044), vitiligo in the feet and hands (OR=1.65, 95% CI=1.23-2.09,
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Figure | Percentage of vitiligo patients selecting “moderate” or “greater” in individual items of the PCL-C.

P<0.001), vitiligo on limbs (OR=1.43, 95% CI=1.12—1.73, P=0.035), and invasive treatment (OR=3.25, 95% CI=2.87—
3.87, P=0.002). These factors were analyzed in the multivariate regression analysis.

Multiple logistic regression analysis demonstrated that having less than a college level of education (OR=2.32, 95%
CI=1.97-2.93, P=0.003), vitiligo in the face and neck (OR=2.65, 95% CI=2.08-3.12, P=0.008), vitiligo in the feet and
hands (OR=1.86, 95% CI=1.54-2.12, P<0.001), and surgical treatment (OR=3.53, 95% CI=3.12-4.02, P<0.001) were
risk factors for PTSD.

Correlation Analysis

PTS severity as assessed by the PCL-C score was significantly associated with vitiligo activity by the VIDA score
(rho=0.54, R2=0.29, P=0.002). There was a significant association between VASI and PCL-C score (r=0.55, R2=0.30,
P=0.012). In addition, the PCL-C score was significantly associated with the DLQI (r=0.61, R2=0.37, P=0.004).

Reliability
The intraclass correlation coefficient (ICC) for each item in the PCL-C questionnaire in this study ranged from 0.79 to
0.88. Cronbach’s alpha coefficient of this measure was 0.85.

Discussion
This is the first study to investigate PTS and PTSD in vitiligo patients. A total of 30.3% of vitiligo patients (102/337) in
the present sample had PTS, and 12.5% of patients (42/337) were confirmed to have PTSD (Table 1). Those who had to
seek physiological interventions to treat PTS or PTSD are only a small subset of the population of those affected by
vitiligo (5.9% and 11.9%, respectively). The figures highlight the urgent need to assess PTS more comprehensively and
offer care for vitiligo patients affected by PTS and PTSD.

Previous studies have demonstrated that psychological stressors play a role in vitiligo.”*?* Significant adverse events
in life, such as work and financial problems, death of a family member, and critical illness, have been considered
preceding factors for the onset and development of vitiligo.”> This may be associated with the severe psychological

effects that vitiligo patients experienced, such as anxiety, depression, social stigma, and impaired quality of life.”*2°
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Stress increases the levels of catecholamines, neuropeptides, and cortisol, which are higher in vitiligo patients,>’ >’

suggesting their role in the pathogenesis of vitiligo. The present results revealed that in our sample, nearly one-third of
vitiligo patients experienced PTS, and one-tenth had PTSD. Therefore, there appears to be an interaction between vitiligo
and PTS/PTSD. Even though the exact mechanism of how post-traumatic stress acts upon the pathogenesis of vitiligo has
not been discovered, it is reasonable to assume that if the shadow of PTS/PTSD persist, then the disease progression may
not be terminated.

The present study revealed that in our sample, patients with less than a college level of education, vitiligo in the face
and neck, vitiligo in the hands and feet, and surgical treatment are at higher risk of developing severe PTS and PTSD
(Table 2). The results align with that of previous studies concerning the relationship between stress symptoms and
vitiligo.****>! Among the vitiligo patients included in our sample, female vitiligo patients were not significantly likelier
to develop PTS or PTSD than male patients. However, several studies have found that women are more likely to be
affected by PTS/PTSD.?* Whether female vitiligo patients are more vulnerable to disease-related PTS/PTSD may need
further investigation. In vitiligo, depigmentation itself can also cause stress; in fact, self-reported depigmentation was the
highest on the face and hands.*° In the current study, vitiligo in the face and neck, vitiligo in the hands and feet, and
having less than a college level of education were associated with PTSD. This may imply that the level of cognitiveness
of one patient is associated with PTSD. There was a significant difference in the duration of vitiligo between those who
had PTS and those who did not. This implies the existence of a “time-effect” curve. Typically, its initial stage vitiligo
causes greater psychological burden on patients. Of course, as a chronic disease, the cumulative stress from a variety of
psychologically adverse experiences associated with vitiligo are difficult to manager for the majority of patients, and
these experiences are sometimes more harmful than the disease itself despite the disease being neither contagious nor
life-threatening.*® Therefore, we did not detect a significant difference in the duration of vitiligo between individuals who
were affected by PTSD and those who were not. Depending on the type, extent, and duration of vitiligo, conventional
treatments such as topical and systemic corticosteroids, topical immunomodulators, and phototherapy fail to be
consistently effectiveness, and repigmentation is generally incomplete. Vitiliginous lesions occurring on sites such as
lips, acral areas, nipples, and genitals are generally resistant to medical treatment.** This has resulted in the evolution of
some surgical modalities to treat recalcitrant stable lesions. The conventional surgical modalities for vitiligo are miniature
punch grafting, suction blister grafting, and thin split-thickness skin grafting.**** However, these invasive treatments
may produce extra psychological stress on patients.

The present findings relevant to the percentage of “moderate” or “greater” in each item in the PCL-C survey indicated
that more than one-third of vitiligo patients reported autonomic nervous system arousal and emotional PTS symptoms on
nearly half of the 17 items (Figure 1). “Moderate” or “greater” sleep disturbance occurred in up to 45% of vitiligo
patients, indicating their significantly impaired quality of life. The most common symptom of PTS in the present sample
of vitiligo patients was sleep disturbance (45%). This figure is in line with a previous study showing that sleep disorders
are a common problem in vitiligo patients.>> Moreover, the higher percentage of physical stress symptoms may suggest
that stress does not affect vitiligo patients’ psychological status or physical condition. The common symptoms were
autonomic nervous system arousals such as racing heartbeat and shallow breathing. These symptoms caused some
patients to seek medical consultations and treatments, thereby increasing the financial burden of vitiligo and putting
elderly patients with chronic comorbidities at greater risk of complications. Another higher incidence of PTS symptoms
was emotionally triggered (46.28%), intrusive thoughts (42.01%), avoidance of certain situations (34.19%), and
irritability (29.92%), which may indicate that the occurrence of vitiligo in their lives makes individuals more neurotic
and emotionally vulnerable. In severe cases, suicidal ideation occurred in some individuals under chronic stress.’ These
data indicated that psychological intervention is necessary for vitiligo patients with PTS or PTSD to avoid further adverse
consequences.

Implications

Vitiligo has a psychologically devastating impact and significantly influences patients’ quality of life. PTSD was
traditionally considered to result from stressors associated with trauma.*® However, an increasing number of studies
should include chronic life stress, psychological disorders, and critical illness in the diagnosis of PTSD.*”** While PTSD
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is most often associated with occurring after “trauma” events, non-trauma events, such as deteriorated health-related
quality of life in most vitiligo patients, psychological distress resulting from social stigma, financial burden, relapse, and
aggravation of the disease, and treatment side effects, may also contribute to the onset of PTSD. The occurrence of PTSD
often leads to decreased quality of life, such as recurrent frightening thoughts, difficulty concentrating, hypervigilance,
dissociative feelings, and trouble sleeping.*' Undoubtedly, this psychological disorder negatively affects vitiligo treat-
ments. Therefore, it may be beneficial for dermatologists to be aware of the possibility of vitiligo-related PTS and PTSD
and to offer proactive early interventions such as physical activity, support groups, counseling, cognitive-behavioral

interventions, and pharmacological treatments.****

Limitations

There are some limitations that are worth noting. First, the case-control design of our study failed to give any causal
conclusions, except for the finding that vitiligo is associated with PTS and PTSD. A future prospective study is needed to
demonstrate a definitive relationship between vitiligo and PTS or PTSD. In addition, the relatively small sample size
limits the generalizability of this study. A more extensive and multicenter study would add credibility. Finally, vitiligo is
a chronic disease whose course may last for several decades. Recall bias was difficult to avoid in interview questions
concerning PTS.

Conclusion

A total of 30.3% of vitiligo patients (102/337) in the present sample had PTS, and 12.5% of patients (42/337) were
confirmed to have PTSD. In addition, having less than a college level of education (OR=2.32, 95% CI=1.97-2.93,
P=0.003), vitiligo in the face and neck (OR= 2.65, 95% CI=2.08-3.12, P=0.008), vitiligo in the feet and hands (OR=1.86,
95% CI=1.54-2.12, P<0.001), and surgical treatment (OR=3.53, 95% CI=3.12-4.02, P<0.001) were risk factors for
PTSD. Our results may spread awareness among dermatologists about the possibility of vitiligo-related PTS and PTSD
and help provide proactive intervention to improve the efficacy of treatments.
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