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Vitiligo Disease Triggers: Psychological
Stressors Preceding the Onset of Disease

Jonathan I. Silverberg, MD, PhD, MPH; Nanette B. Silverberg, MD

Practice Points

= Psychological stressors (eg, loss of a loved one) that occurred within 2 years prior to vitiligo onset should

be considered as potential disease triggers.

= Psychological stressors have been associated with symptoms of abdominal cramping and itching/burning
in vitiligo patients but not disease extent or distribution.

Vitiligo is the loss of skin pigmentation caused by
autoimmune destruction of melanocytes. Little is
known about the impact of psychological stress-
ors preceding vitiligo onset on symptoms asso-
ciated with vitiligo and the extent of disease.
We performed a questionnaire-based study of
1541 adults with vitiligo to evaluate the impact of
psychological stressors in this patient population.
Psychological stressors should be considered
as potential disease triggers in vitiligo patients,
and screening of vitiligo-patients for psychologi-
cal stressors and associated symptoms should be
included in routine assessment.
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itiligo is the loss of skin pigmentation
caused by autoimmune destruction of mela-
nocytes. Multiple pathogenic factors for
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vitiligo have been described, including CD8*
T lymphocyte/T helper 1 infiltrates in lesional
skin? with increased expression of [FN-y*> and tumor
necrosis factor a,>¢ decreased transforming growth
factor B,” and circulating autoantibodies against tyro-
sine hydroxylase.® Additionally, several studies have
found a high prevalence of antecedent psychological
stressors in vitiligo patients, suggesting that specific
stressors may trigger and/or exacerbate vitiligo.”1?

The relationship between antecedent psycho-
logical stressors and vitiligo extent has not been well
studied. Potential mechanisms for stress-triggered
vitiligo include increased catecholamines’ and neu-
ropeptides,'* which have been found in vitiligo
patients. However, the complex relationship between
stressors and subsequent vitiligo is not well defined.
We hypothesized that persistent stressors are associ-
ated with increased vitiligo extent.

Vitiligo is classically considered to be a silent pigmen-
tary disorder with few or no symptoms. Prior studies have
demonstrated that one-third of vitiligo patients report
skin symptoms (eg, pruritus, burning), which may be spe-
cifically associated with early-onset disease.!>!” Further,
we observed that some vitiligo patients report abdominal
cramping associated with their disease. Few studies have
described the burden of skin symptoms and other associ-
ated symptoms in vitiligo or their determinants.

We conducted a prospective questionnaire-
based study of 1541 adult vitiligo patients to
identify psychological factors that may precede viti-
ligo onset. We hypothesized that some types of

VOLUME 95, MAY 2015 255

Copyright Cutis 2015. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



Psychocutan Medicin

stressors that occur within 2 years prior to disease onset
would have specific associations with vitiligo and/or
somatic symptoms.

Methods

Study Population and Questionnaire Distribution—
This prospective questionnaire-based study was approved
by the institutional review board at St. Luke’s-Roosevelt
Hospital Center (now Mount Sinai St. Luke’s-Roosevelt)
(New York, New York) for adults (>18 years; male or
female) with vitiligo. The survey was validated in paper
format at St. Luke’s-Roosevelt Hospital Center and dis-
tributed online to members of nonprofit support groups
for vitiligo vulgaris, as previously described.!

Questionnaire—The a priori aim of this ques-
tionnaire was to identify psychological factors that
may precede vitiligo onset. The questionnaire con-
sisted of 77 items (55 closed questions and 22 open
questions) pertaining to participant demographics/
vitiligo phenotype and psychological stressors pre-
ceding vitiligo onset. The questions related to this
study and response rates are listed in eTable 1.
Responses were verified by screening for noninteger
or implausible values (eg, <0 or >100 years of age).

Sample Size—The primary outcome used for
sample size calculation was the potential association
between vitiligo and the presence of antecedent
psychological stressors. Using a 2-tailed test, we
determined that a sample size of 1264 participants
would have 90% power at a=.05 and abaseline pro-
portion of 0.01 (1% presumed prevalence of vitiligo)
to detect an odds ratio (OR) of 2.5 or higher.'®

Data and Statistical Analysis—Closed question
responses were analyzed using descriptive statistics.
Open-ended question responses were analyzed using
content analysis. Related comments were coded and
grouped, with similarities and differences noted. All
data processing and statistics were done with SAS
version 9.2. Age at diagnosis (years) and number of
anatomic sites affected were divided into tertiles for
statistical analysis due to wide skewing.

Logistic regression models were constructed with
numbers of reported deaths or stressors per participant
within the 2 years prior to vitiligo onset as indepen-
dent variables (0, 1, or >2), and symptoms associ-
ated with vitiligo as dependent variables. Adjusted
ORs were calculated from multivariate models that
included sex, current age (continuous), and comorbid
autoimmune disease (binary) as covariates. Linear
interaction terms were tested and were included in
final models if statistically significant (P<<.05).

Ordinal logistic regression was used to analyze the
relationship between stressors (and other indepen-
dent variables) and number of anatomic sites affected
with vitiligo (tertiles). Ordinal logistic regression
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models were constructed to examine the impact of
psychological stressors on pruritus secondary to viti-
ligo (not relevant combined with not at all, a little, a
lot, very much) as the dependent variable. The pro-
portional odds assumption was met in both models,
as judged by score testing (P>.05). Binary logistic
regression was used to analyze laterality, body surface
area (BSA) greater than 25%, and involvement of
the face and/or body with vitiligo lesions (binary).

Binary logistic regression models were constructed
with impact of psychological stressors preceding
vitiligo onset on comorbid abdominal cramping and
specific etiologies as the dependent variables. There
were 20 candidate stressors occurring within the
2 years prior to vitiligo onset. Selection methods for
predictors were used to identify significant covari-
ates within the contéxt of the other covariates
included in the final models. The results of forward,
backward, and stepwise approaches were similar, and
the stepwise selection output was presented.

Missing values were encountered because some
participants did not respond to all the question-
naire items.’A complete case analysis was performed
(ie, missing values were ignored throughout the
study). Data imputation was considered by mul-
tiple imputations; however, there were few or no
differences between the estimates from the
2 approaches. Therefore, final models did not
involve data imputation.

The statistical significance for all estimates was
considered to be P<.05. However, a P value near .05
should be interpreted with caution given the multiple
dependent tests performed in this study with increased
risk for falsely rejecting the null hypothesis.

Results

Survey Population Characteristics—One thousand
seven hundred participants started the survey;
1632 completed the survey (96.0% completion rate)
and 1553 had been diagnosed with vitiligo by a phy-
sician. Twelve participants were excluded because
they were younger than 18 years, leaving 1541 evalu-
able participants. Five hundred thirty-eight partici-
pants (34.9%) had comorbid autoimmune disorders.
Demographics and disease phenotypes of the study
participants are listed in Table 1.

Stressors Preceding Vitiligo Onset—Eight hundred
twenty-one participants (56.6%) experienced at least
one death or stressor within 2 years prior to vitiligo
onset (Table 2), including death of a loved one
(16.6%) and stressful life events (51.0%) within
the 2 years prior to the onset of vitiligo, especially
work/financial problems (10.8%), end of a long-term
relationship (10.2%), and family problems (not
otherwise specified)(7.8%). Two hundred (13.5%)
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Table 1.

Demographics and Disease Phenotype in
Participants With Physician-Diagnosed Vitiligo

Participant
Responses

Variable (N=1541)2
Sex, n (%)

Male 433 (28.6)

Female 1080 (71.4)
Age, y

Mean (SD) 43.1 (13.4)
Duration of vitiligo, y

Mean (SD) 18.1 (13.3)
Age at vitiligo onset, y

Mean (SD) 24.9 (15.0)
BSA affected, n (%)

1%-25% 854 (55.7)

26%-50% 350 (22.8)

51%-75% 162 (10.6)

76%—-100% 166 (10.8)
No. of anatomic
sites affected

Mean (SD) 10.7 (6.7)
Distribution, n (%)

Either face or body 376 (27.7)

Both face and body 988 (72.3)
Laterality, n (%)

Unilateral/midline 107 (7.0)

Bilateral 1416 (93.0)

Abbreviations: SD, standard deviation; BSA, body surface area.
aV/alues do not equal 1541 for all variables because not all
participants responded to each question. Percentages reflect
the total number of responses for each respective question.

participants reported experiencing 1 death and
46 (3.1%) reported multiple deaths. Five hundred
participants (33.6%) reported experiencing 1 stressor
and 259 (17.4%) reported multiple stressors.

Stressors Not Associated With Vitiligo Extent—The
number of deaths or stressors reported per partici-
pant within the 2 years prior to vitiligo onset were
not associated with BSA, laterality, or distribution
of lesions (Table 3 and eTable 2—eTable 4).
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Symptoms Associated With Vitiligo—Five hundred
twenty-two participants (34.5%) reported intermit-
tent abdominal cramping, including premenstrual
and/or menstrual cramping in women (9.7%),
food-related abdominal cramping (4.4%), inflam-
matory bowel syndrome (IBS)(2.6%), anxiety-related
abdominal cramping (1.5%), autoimmune gastrointes-
tinal disorders (1.2%), and “other” etiologies (20.4%).
Five hundred ten participants reported itching and/or
burning associated with vitiligo lesions (35.1%).

Intermittent abdominal cramping overall was
associated with a BSA greater than 75% (OR, 1.65;
95% confidence interval (CI), 1.17-2.32; P=.004).
However, specific etiologies of abdominal cramping
were not significantly associated with BSA (P>.11).
In contrast, itching andfor burning from vitiligo
lesions was associated with a BSA greater than
25% (OR, 1.53; 95% CI, 1.23-1.90; P<.0001).

Association Between Number of Stressors and Symp-
toms in Vitiligo—A history of multiple stressors (>2)
within the 2 years prior to vitiligo onset was associ-
ated with' intermittent abdominal cramping overall
(OR, 1.84;95% CI, 1.38-2.47; P<.0001), includ-
ing premenstrual and/or menstrual cramping in
women (OR, 1.84; 95% CI, 1.15-2.95; P=.01), IBS
(OR, 3.29; 95% ClI, 1.34-8.05; P=.01), and autoim-
mune gastrointestinal disorders (OR, 4.02; 95% CI,
1.27-12.80; P=.02)(eTable 5). These associations
remained significant in multivariate models that
included age, sex, and BSA as covariates. However,
a history of 1 stressor or death or multiple deaths in
the 2 years prior to vitiligo onset was not associated
with any etiology of abdominal cramping.

Experiencing 1 (OR, 1.43; 95% CI, 1.12-1.82;
P=.005) or multiple stressors (OR, 1.51; 95% CI,
1.12-2.04; P=.007) also was associated with itch-
ing and/or burning secondary to vitiligo. This asso-
ciation remained significant in a multivariate model
that included age, sex, and BSA as covariates.
However, a history of 1 or multiple deaths in the
2 years prior to vitiligo onset was not associated with
itching and/or burning.

Association Between Specific Stressors and Viti-
ligo Symptoms—Perimenstrual (premenstrual and/
or menstrual) cramping in women was associated
with family problems (not otherwise specified)
within the 2 years prior to vitiligo onset (Table 4).
Food-related abdominal cramping was associated
with school- and/or test-related stressors. Diagnosis
of IBS was associated with health problems or surgery
and being a victim of abuse within the 2 years prior
to onset of vitiligo. Autoimmune gastrointestinal dis-
orders were associated with moving to a new home/
region, health problems or surgery, and witness to a
violent crime or death. Finally, itching and/or burning
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Table 2.
Self-reported Stressors Occurring Within 2 Years of Vitiligo Onset (N=1541)

Participant Responses,
Variable n (%)?

Did a loved one pass away within the 2 years prior to developing vitiligo?
Yes 246 (16.6)
No 1237 (83.4)

If yes, please specify who passed away??

Parent 95 (6.3)
Grandparent 82 (5.5)
Son/daughter 10 (0.7)
Other family member (eg, sibling, cousin, aunt/uncle, niece/nephew) 61 (4.1)
Friend 23 (1.5)
Pet 140.1)
No. of deaths reported per participant
0 1237 (83.4)
1 200 (13.5)
2 38 (2.6)
3 6(0.4)
4 0 (0)
5 0 (0)
>5 2(0.1)
Did you have any stressful life events within the 2 years prior to the onset of vitiligo?
Yes 759 (51.0)
No 728 (49.0)
If yes, what occurred?°
Work and financial problems 160 (10.8)
End of a long-term relationship (eg, divorce, breakup) 152 (10.2)
Family problems NOS 116 (7.8)
Relationship problems (eg, arguments, infidelity, deterioration) 89 (6.0)
liness or injury of loved one 78 (56.2)
Son or daughter 18 (1.2)
Other family member or friend 60 (4.0)
Moving to new home/region 77 (5.2)
School- and/or test-related problems (eg, licensing examinations, 72 (4.8)
poor grades, difficult classes)
Health problems or surgery 67 (4.5)
Loss of a job 65 (4.4)
Having or raising children 62 (4.2)
Abuse (physical, emotional, or sexual) 31 (2.1)
Trauma (eg, car accident, burn) 30 (2.0)
Baseline anxiety, nervousness, or panic 21 (1.4)
258 CUTIS® WWW.CUTIS.COM
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Participant Responses,

Variable n (%)*
If yes, what occurred?¢ (continued)
Pregnancy 21 (1.4)
Adolescence and puberty 13 (0.9
Infertility 10 (0.7)
Depression 10 (0.7)
Substance abuse (eg, alcohol, narcotics) 6 (0.4)
Witness to a violent crime or death 8 (0.5)
Other 21.(1.4)
No. of stressors reported per participant
0 728 (49.0)
1 500 (33.6)
2 187 (12.6)
8 60 (4.0)
4 11 (0.7)
5 1(0.07)
No. of stressors and deaths reported per participant
0 629 (43.4)
1 448 (30.9)
2 237 (16.3)
8 97 (6.7)
4 27 (1.9
>5 12 (0.8)

Abbreviation: NOS, not otherwise specified.

aValues do not equal 1541 for all variables because not all participants responded to each question. Percentages reflect the total number

of responses for each respective question.
bAccounts for multiple losses.
cAccounts for multiple stressors.

of vitiligo lesions was associated with work and finan-
cial problems.

Comment

The present study found a high frequency of stress-
ful life events and deaths of loved ones occurring
within the 2 years preceding vitiligo onset. A history
of multiple stressors but not deaths of loved ones was
associated with more frequent symptoms in vitiligo
patients, including itching and/or burning and inter-
mittent abdominal pain. Specific stressors were associ-
ated with intermittent abdominal cramping, which
occurred in approximately one-third of vitiligo patients.
Abdominal cramping was related to menses in women,

WWW.CUTIS.COM

anxiety, foods, IBS, autoimmune gastrointestinal disor-
ders, and other etiologies of abdominal cramping, which
underscores the complex relationship between stressors,
vitiligo, and inflammation. It is possible that stress-
related immune abnormalities occur in vitiligo, which
may influence the development of other autoimmune
disorders. Alternatively, abdominal symptoms may pre-
cede and perhaps contribute to psychological stressors
and impaired quality of life in vitiligo patients; however,
the cross-sectional nature of the study did not allow us
to elucidate this temporal relationship.

The present study found that 56.6% of partici-
pants experienced 1 or more deaths (17%) and/
or stressful life events (51%) within the 2 vyears
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Table 3.

Association Between BSA and No. of Stressors/Deaths Reported Within 2 Years of Vitiligo Onset

BSA, n (%)?

Independent
Variable 1%-25% >25% OR (95% CI) P Value
No. of deaths reported
per participant®
0 693 (83.6) 544 (83.2) 1.00 -
1 109 (13.1) 91 (18.9) 1.06 (0.79-1.44) .69
>2 27 (8.3 19 (2.9) 0.90 (0.49-1.63) 72
No. of stressors reported
per participant®
0 393 (47.3) 335 (51.0) 1.00 -
1 293 (35.3) 207 (31.5) 0.83 (0.66-1.04) A1
>2 144 (17.3) 115 (17.5) 0.94 (0.70-1.25) .65

Abbreviations: BSA, body surface area; OR, odds ratio; Cl, confidence interval.

aPercentages reflect the total number of responses for each respective question.

®No. of deaths was determined from responses to: Did a loved one pass away within the 2 years prior to developing vitiligo?

°Stressors are types of emotional or environmental stimuli that are stressful. No. of stressors was determined from responses to: Did you
have any stressful life events within the 2 years prior to the onset of vitiligo?

prior to vitiligo onset. These results are consis-
tent with prior smaller studies that demonstrated a
high frequency of stressful events preceding vitiligo
onset. A case-controlled study found stressful events
in 12 of 21 (57%) Romanian" children with viti-
ligo, which was higher than controls.”” Another
questionnaire-based, case-controlled study compared
a heterogeneous group of 32 adolescent and adult
Romanian patients with wvitiligo and found higher
odds of a stressful event in women preceding vitiligo
diagnosis compared to controls.!® A retrospective
analysis of 65 Croatian patients with vitiligo also
reported that 56.9% (37/65) had some associated
psychological factors.” Another retrospective study
of 31 adults with vitiligo found increased occur-
rence of 3 or more uncontrollable events, decreased
perceived social support, and increased anxiety in
vitiligo patients versus 116 other dermatologic dis-
ease controls.!? A questionnaire-based study found
increased bereavements, changes in sleeping and eat-
ing habits, and personal injuries/illnesses in 73 British
adults with vitiligo compared to 73 other age- and
sex-matched dermatologic disease controls.!! All of
these studies were limited by a small sample size, and
the patient populations were localized to a regional
dermatology referral center. The present study
provided a larger analysis of stressful life events
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preceding vitiligo onset and included a diverse
patient population.

The present study found that stressful life events
and deaths of a loved one are not associated with
vitiligo extent and distribution. This finding suggests
that stressful life events may act as vitiligo triggers in
genetically predisposed individuals, but ultimately the
disease course and prognosis are driven by other fac-
tors, such as increased systemic inflammation or other
immunologic abnormalities. Indeed, Silverberg and
Silverberg?® and other investigators?!*2 reported
relative deficiencies of 25-hydroxyvitamin D,” vita-
mins Bg and By, and folic acid,® as well as ele-
vated serum homocysteine levels in vitiligo patients.
Increased serum homocysteine levels were associated
with increased BSA of vitiligo lesions.”® Elevated
serum homocysteine levels also have been associated
with increased inflammation in coronary artery dis-
ease,’ psoriasis,”>?** and in vitro.” These laboratory
anomalies likely reflect an underlying predisposition
toward vitiligo, which might be triggered by stress
responses or secondarily altered immune responses.

The present study had several strengths, includ-
ing being prospective with a large sample size.
The patient population included a large sample
of men and women with representation of various
adult ages and vitiligo extent. However, this study
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Psychological Stressors Are Predictors of Abdominal Cramping and Itching in Participants With Vitiligo

Variable aOR (95% Cl)2 P Value
Premenstrual and/or menstrual cramping

Family problems NOS 2.32 (1.31-4.09) .004
Anxiety-related abdominal cramping

None N/A N/A
Food-related abdominal cramping

School- and/or test-related problems (eg, licensing 2.75 (1.12-6.76) .03

examinations, poor grades, difficult classes)
Inflammatory bowel syndrome

Health problems or surgery 3.54 (1.17-10.71) .03

Victim of abuse (physical, emotional, or sexual) 8.23 (2.61-25.93) .0003
Autoimmune gastrointestinal disordersP

Moving to new home/region 4.34 (1.19-15.89) .03

Health problems or surgery 5.24 (1.42-19.34) .01

Witness to violent crime or death 9.51 (1.02-88.91) .048
ltching and/or burning

Work and financial problems 1.63 (1.15-2.30) .006

Abbreviations: aOR, adjusted odds ratios; Cl, confidence interval; NOS, not otherwise specified; NA, not applicable.

aBinary logistic regression models were constructed with various etiologies of abdominal cramping (yes/no) as the dependent (outcome)
variable. The independent (explanatory) variables included stressors within 2 years of vitiligo onset, including (1) trauma, (2) school- and/

or test-related problems, (3) family problems NOS, (4) relationship problems (eg, arguments, infidelity, deterioration), (5) end of a long-term
relationship, (6) work and financial problems, (7) moving to new home/region, (8) health problems or surgery, (9) baseline anxiety (ie, anxiety
disorder in the absence of stress-induced trigger), (10)-substance abuse (eg, alcohol, narcotics), (11) abuse (physical, emotional, or sexual),
(12) adolescence and puberty, (13) having or raising.children, (14) witness to a violent crime or death, (15) depression, (16) infertility,

(17) pregnancy, (18) illness or injury of a son/daughter, (19) iliness or injury of another family member or friend, and (20) death of loved one
(all binary). All variables were tested.in the model using forward, backward, and stepwise selection with the same results. Statistically signifi-
cant explanatory variables included in the final models are presented. Adjusted odds ratios and 95% Cl were determined.

bAutoimmune gastrointenstinal disorders included ulcerative colitis, Crohn disease, and celiac disease.

also had potential limitations. Measures of vitiligo
extent were self-reported and were not clinically
assessed. To address this limitation, we validated
the questionnaire before posting it online.” Invita-
tion to participate in the survey was distributed by
vitiligo support groups, which may have resulted
in a selection bias toward participants with greater
disease severity or with a poorer quality of life
associated with vitiligo. Invitation to participate in
this study was sent to members of vitiligo support
groups, which allowed for recruitment of a large
number of vitiligo patients despite a relatively low
prevalence of disease in the general popula-
tion. However, there are several challenges using
this approach for nonvitiligo controls. Using
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participants with another dermatological disease
as a control group may yield spurious results.
Ideally, a large randomized sample of healthy
participants with minimization of bias should be
used for controls, which is an ambitious undertak-
ing that was beyond the scope of this pilot study
and will be the subject of future studies. Finally,
this analysis found associations between stress-
ors that occurred in the 2 years prior to vitiligo
onset with symptomatic disease. We chose a broad
interval for stressors because early vitiligo lesions
may go unnoticed, making recognition of stressors
occurring within days or weeks of onset infea-
sible. Further, we considered that chronic and
prolonged stressors are more likely to have harmful
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consequences than acute stressors. Thus, stress-
ors occurring within a more narrow interval
(eg, 2 months) may not have the same association
with vitiligo. Future studies are warranted to pre-
cisely identify the type and timing of psychological
stressors preceding vitiligo onset.

Conclusion

In conclusion, there is a high prevalence of stress-
ful life events preceding vitiligo, which may play an
important role as disease triggers as well as predict
the presence of intermittent abdominal cramping and
itching or burning of skin. These associations indi-
cate that screening of vitiligo patients for psychologi-
cal stressors, abdominal cramping, and itching and/
or burning of skin should be included in the routine
assessment of vitiligo patients.
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APPENDIX

eTable 1.
Study Questionnaire and Response Rates (N=1541)

Response

Question Rate, %
What is your sex (male/female)? 99.5
What is your age (in years)? 99.9
Have you ever been diagnosed with vitiligo by a doctor (yes/no)? 99.9
Does the vitiligo affect both sides of the body (yes/no)? 98.2
How much body surface area does the vitiligo affect (1%—-25%, 26%-50%, 51%-75%, 98.7
76%-99%, 100%)?
On which parts of the body is your vitiligo located? Scalp, gray hair, eyelids, lipsyin.the 87.1
mouth, chest, stomach, back, underarms, arms, elbows, wrists, hands, fingers, hips,
genitals, buttocks, legs, knees, ankles, feet, toes, face, neck (yes/no)
Do you have intermittent abdominal cramping (yes/no)? 98.1
Do you have any other autoimmune diseases other than vitiligo (yes/no)? 94.6
Did you have any stressful life events within the 2 years prior to the onset of vitiligo 96.5
(eg, divorce, lost job)(yes/no)?

If yes, what occurred?2 53.7
Did a loved one pass away within the 2 years prior to developing vitiligo (yes/no)? 96.2

If yes, please specify who passed away? 17.4
Over the last week, how itchy/sore/painful/stinging has your skin been? 93.5
20pen-ended question responses were analyzed using content analysis.
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eTable 2.

Association Between Laterality of Distribution and No. of Stressors/Deaths
Reported Within 2 Years of Vitiligo Onset

Laterality of Distribution, n (%)2

Independent Variable Unilateral Bilateral OR (95% CI) P Value
No. of deaths reported
per participant®
0 87 (85.3) 1139 (83.5) 1.00 —
1 11 (10.8) 184 (13.5) 1.28 (0.67-2.44) 46
>2 4 (3.9) 41 (3.0 0.78 (0.27-2.24) .65
No. of stressors reported
per participant®
0 48 (48.5) 673 (49.1) 1.00 —
1 33 (33.3) 460 (33.6) 0/99 (0.63-1.57) .98
>2 18 (18.2) 237 (17.3) 0:94 (0.54-1.65) .83

Abbreviations: OR, odds ratio; Cl, confidence interval.

aPercentages reflect the total number of responses for each respective question:

PNo. of deaths was determined from responses to: Did a loved one pass away within the 2 years prior to developing vitiligo?

°Stressors are types of emotional or environmental stimuli that are stressful. No. of stressors was determined from responses to: Did you
have any stressful life events within the 2 years prior to the onset of vitiligo?
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eTable 3.

Association Between No. of Sites Affected and No. of Stressors/Deaths
Reported Within 2 Years of Vitiligo Onset

Sites Affected, n (%)?
Independent
Variable Tertile 1 Tertile 2 Tertile 3 OR (95% CI) P Value

No. of deaths
reported per

participant®

0 413 (82.3) 398 (84.7) 426 (83.4) 1.00

1 73 (14.5) 56 (11.9) 71 (18.9) 0.96 (0.73-1.26) .74
>2 16 (3.2) 16 (3.4) 14 (2.7) 0.89 (0.52-1.53) .67

No. of stressors
reported per

participante
0 247 (49.0) 224 (47.0) 257 (50.8) 1.00 -
1 173 (34.3) 167 (35.0) 160(31.6) 0.92 (0.74-1.13) .41
>2 84 (16.7) 86 (18.0) 89 (17.6) 1.01 (0.78-1.31) .93

Abbreviations: OR, odds ratio; Cl, confidence interval.

aPercentages reflect the total number of responses for each respective question.

®No. of deaths was determined from responses to: Did a loved.one pass away within the 2 years prior to developing vitiligo?

°Stressors are types of emotional or environmental stimuli‘that are stressful. No. of stressors was determined from responses to:
Did you have any stressful life events within the 2 years prior to the onset of vitiligo?
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eTable 4.

Association Between Distribution on Face and/or Body and No. of
Stressors/Deaths Reported Within 2 Years of Vitiligo Onset

Face and/or Body Affected, n (%)?
Independent Variable Face or Body Face and Body OR (95% Cl) P Value

No. of deaths reported
per participant®

0 301 (85.0) 797 (83.5) 1.00 -
1 42 (11.9) 127 (13.3) 1.14 (0.53-2.14) 49
>2 11 (3.1) 31 (3.2) 1.60 (0.33-2.87) 86

No. of stressors
reported per participant®

0 179 (50.6) 455 (47.4) 1.00 -
1 114 (32.3) 328 (34.2) 1.18 (0.86-1.49) .38
>2 60 (17.0) 176 (18.4) 1.15 (0.82-1.62) 41

Abbreviations: OR, odds ratio; Cl, confidence interval.

aPercentages reflect the total number of responses for each respective question.

®No. of deaths was determined from responses to: Did a loved one pass away within the 2 years prior to developing vitiligo?

°Stressors are types of emotional or environmental stimuli that are stressful. No. of stressors was determined from responses to:
Did you have any stressful life events within the 2 years prior to the onset of vitiligo?
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eTable 5.

Association Between Symptoms of Abdominal Cramping and Pruritus and
No. of Reported Deaths/Stressors Within 2 Years of Vitiligo Onset

Independent Participant Response, n (%)? OR aOR
Variable No Yes (95% CIl)> P Value (95% CI)° P Value
Intermittent Abdominal Cramping

No. of deaths
reported per

participantd
0 709 (82.3) 422 (83.1) 1.00 - 1.00 —
1 123 (14.3) 70 (13.8) 1.08 .65 1.06 72
(0.78-1.48) (0.77-1.46)
>2 30 (3.5) 16 (3.2) 1.01 .98 1.08 .82
(0.54-1.87) (0.568-2.02)
No. of stressors
reported per
participante
0 492 (51.6) 223 (43.7) 1.00 - 1.00 —
1 321 (83.7) 170 (33.3) " W .21 1.20 15
(0.92-1.49) (0.94-1.54)
>2 140 (14.7) 117 (22.9) 1.84 <.0001 1.88 <.0001
(1.38-2.47) (1.40-2.53)
Premenstrual and/or Menstrual Cramping
No. of deaths
reported per
participantd
0 880 (88.7) 100 (86.2) 1.00 - 1.00 —
1 183 (12.7) 15 (12.9) 0.99 .98 1.03 91
(0.56-1.76) (0.58-1.84)
>2 38 (3.6) 1(0.9) 0.23 15 0.25 A7
(0.03-1.71) (0.03-1.83)
No. of stressors
reported per
participante
0 508 (48.3) 50 (43.5) 1.00 - 1.00 —
1 361 (34.4) 32 (27.8) 0.90 .66 0.86 i58
(0.57-1.43) (0.53-1.38)
>2 182 (17.3) 33 (28.7) 1.84 .01 1.84 .01
(1.15-2.95) (1.15-2.97)
CONTINUED ON NEXT PAGE
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eTable 5. (continued)

Participant Response, n (%)?

Independent OR aOR
Variable No Yes (95% CI)> P Value (95% Cl)° P Value
Food-Related Abdominal Cramping
No. of deaths
reported per
participantd
0 940 (84.0) 40 (83.9) 1.00 — 1.00 -
1 142 (12.7) 6 (12.5) 0.99 .99 1.06 .89
(0.41-2.38) (0.44-2.56)
>2 37 (3.3) 2(4.2) 1.27 .75 1.40 .65
(0.30-5.46) (0.32-6.05)
No. of stressors
reported per
participante
0 539 (48.3) 19 (37.3) 1.00 — 1.00 -
1 373 (33.5) 20 (89.2 1.52 .20 1.63 14
(0:80-2.89) (0.85-3.15)
>2 203 (18.2) 12 (23.5) 1.68 A7 1.79 13
(0.80-3.52) (0.84-3.79)
Inflammatory Bowel Syndrome
No. of deaths
reported per
participantd
0 951 (83.7) 29 (93.6) 1.00 — 1.00 -
1 147 (12.9) 1(3.2) 0.22 14 0.21 13
(0.03-1.65) (0.08-1.57)
>2 38 (3.4) 1(3.2) 0.86 .89 0.81 .84
(0.12-6.50) (0.11-6.16)
No. of stressors
reported per
participante
0 549 (48.3) 9 (30.0) 1.00 — 1.00 -
1 383 (33.7) 10 (38.3) 1.59 .32 1.55 .35
(0.64-3.96) (0.62-3.86)
>2 204 (18.0) 11 (36.7) 3.29 .01 3.11 .01
(1.34-8.05) (1.26-7.65)
CONTINUED ON NEXT PAGE
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eTable 5. (continued)

Independent Participant Response, n (%)? OR aOR
Variable No Yes (95% CI)> P Value (95% Cl)° P Value
Anxiety-Related Abdominal Cramping

No. of deaths
reported per

participantd
0 964 (83.9) 16 (88.9) 1.00 — 1.00 —
1 147 (12.8) 1(5.6) 0.41 .39 0.43 .41
(0.05-3.11) (0.06-3.25)
>2 38 (8.3) 1(5.6) 1.59 .66 1.78 .60
(0.21-12.27) (0.22-13.45)
No. of stressors
reported per
participante
0 551 (48.0) 7 (38.9) 1.00 — 1.00 —
1 386 (33.6) 7 (38.9) 1.43 .51 1.50 .45
(0:50-4:10) (0.52-4.306)
>2 211 (18.4) 4(22.2) 1.49 .53 1.54 .50
(0.43-5.15) (0.44-5.33)
Autoimmune Gastrointestinal Disorders
No. of deaths
reported per
participantd
0 1200 (83.5) .14 (82.4) 1.00 — 1.00 —
1 193 (13.4) 2(11.8) 0.89 .88 0.90 .89
(0.20-3.94) (0.20-3.99)
>2 44 (3.1) 1(5.9) 1.95 .52 NE .98
(0.25-15.15)
No. of stressors
reported per
participante
0 710 (49.3) 5 (29.4) 1.00 — 1.00 —
1 484 (33.6) 5(29.4) 1.47 .55 1.78 .40
(0.42-5.09) (0.47-6.67)
>2 247 (17.1) 7 (41.2) 4.02 .02 4.93 .01
(1.27-12.80) (1.42-17.08)
CONTINUED ON NEXT PAGE
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eTable 5. (continued)

Independent Participant Response, n (%)? OR aOR
Variable No Yes (95% CI)°> P Value (95% Cl)° P Value
ltching and/or Burning

No. of deaths
reported per

participantd
0 776 (84.4) 402 (81.4) 1.00 — 1.00 -
1 117 (12.7) 74 (15.0) 1.22 .21 1.23 .20
(0.89-1.67) (0.89-1.70)
>2 26 (2.8) 18 (3.6) 1.34 318 1.31 .40
(0.72-2.47) (0.70-2.47)
No. of stressors
reported per
participante
0 479 (52.3) 214 (43.0) 1.00 — 1.00 -
1 289 (31.6) 184 (36.9) 1.43 .005 1.44 .004
(1:12-1.82) (1.12-1.85)
>2 148 (16.2) 100 (20.1) 1.51 .007 1.51 .008
(1.12-2.04) (1.11-2.04)

Abbreviations: OR, odds ratio; Cl, confidence interval; aOR, adjusted odds ratio; NE, not estimable.

aPercentages reflect the total number of responses for each respective question.

bBinary logistic regression models were constructed with etiologies of intermittent abdominal cramping and pruritus as the dependent
(outcome) variables.

°Multivariate logistic regression models included age (years), sex, and body surface area as covariates.

9No. of deaths was determined from responses to: Did a loved one pass away within the 2 years prior to developing vitiligo?

eStressors are types of emotional or environmental stimuli that are stressful. No. of stressors was determined from responses to:

Did you have any stressful life events within the 2 years prior to the onset of vitiligo?
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