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Prevalence of co-existing autoimmune e
and autoinflammatory diseases in vitiligo:
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Abstract

Background The exact cause of vitiligo is still unknown. Genetic factors, self-destruction of melanocytes, the
autoimmune process, and oxidative stress all can contribute to the pathogenesis of vitiligo.

Objectives The aim of this study was to figure out the frequency of coexisting autoimmune and autoinflammatory
diseases (AllDs) in Egyptian patients with vitiligo and identify the associated risk factors.

Materials and methods Egyptian children and adults with vitiligo and their parents were asked to answer a web-
based survey. The survey consisted of multiple questions centered around demographic, clinical, and therapeutic
data. The vitiligo disease activity (VIDA) score was evaluated for all the patients. Patients were also asked about the
presence of co-existing AllDs.

Results There was a total of 294 participants, mostly females (54.8%), with a median age of 35 years and a median
disease duration of 9 years. Nearly 27% had at least one AlID. The most common associated AlIDs were autoimmune
thyroid disease (47 patients, 16%), followed by alopecia areata (14 patients,4.8%), then psoriasis and rheumatoid
arthritis (11 patients, 3.7%). Univariate regression analysis revealed that age (OR 1.02, P=0.036), female gender (OR
2.2, P=0.004), disease duration (OR 1.04, P<0.001), affected body surface area (OR 1.7, P=0.048), and family history of
AlIDs (OR 2.7, P<0.001) were predictors for the presence of AllDs in patients with vitiligo.

Conclusion AllDs are prevalent among vitiligo patients. Age, female gender, and family history of AllDs are the main
predictors of the presence of AllDs in vitiligo patients.
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Introduction

Vitiligo is the primary depigmentation of the skin, which
may be generalized or circumscribed. Vitiligo affects
nearly 1% of the general population, regardless of gen-
der, ethnic group, or geographic area [1]. Quality of life
is negatively affected in patients with vitiligo, mainly due
to negative social stigma comparable to other oppressive
skin diseases such as eczema and psoriasis. Uncovered
parts like the face and the hands are commonly affected,
leading to psychological distress and fear of the spread
of the disease [2]. Unfortunately, there are limited thera-
peutic options; however, phototherapy remains the first
therapeutic option [3].

The exact cause of vitiligo is still unknown. Genetic fac-
tors, self-destruction of melanocytes, the autoimmune
process, and oxidative stress all can contribute to the
pathogenesis of vitiligo [4]. The autoimmune mechanism
is the most accepted, but the exact mechanism is still
debatable. Vitiligo has several features of autoimmune
diseases, such as identification of autoantibodies and
lymphocyte infiltration in the affected areas, association
with certain major histocompatibility haplotypes, asso-
ciation with certain autoimmune diseases, and response
to immune suppressive treatment [5].

In patients with vitiligo, adaptation of melanocytes
to stress is impaired, leading to the release of damage-
associated molecular patterns (DAMPs), which leads
to activation of innate immune cells as dendritic cells
and subsequently T cell activation [6]. Recent evidence
suggests that T cells play a central role in melanocyte
destruction and interferon gamma exaggerates the
immune response [7]. CD4 and CD8 lymphocytes were
found in skin histology in addition to different circulat-
ing cytokines such as interferon (IFN) gamma, inter-
leukin (IL)-1, transforming growth factor (TGF) beta,
chemokines, antibodies, and markers of oxidative stress
[8]. Interleukin 17 (IL17) was found to be high in patients
with vitiligo and has a positive correlation with disease
activity. Ultraviolet B phototherapy, which is used for
treatment of vitiligo, can affect IL-17. Also, IL-17 has
been involved in the pathogenesis of chronic skin inflam-
matory conditions such as psoriasis, alopecia areata and
atopic dermatitis, in addition to other autoimmune dis-
eases [9].

The association between vitiligo and autoimmune dis-
eases is well known; however, the frequency and type of
associated autoimmune diseases are variable according
to the studied population [10]. The increased frequency
of autoimmune diseases was found in both sporadic and
familial cases of vitiligo, suggesting that immune intol-
erance with vitiligo is not related to genetic factors [11].
There is a reported association between vitiligo and
thyroid diseases, type 1 diabetes mellitus, Addison dis-
ease, pernicious anemia, alopecia areata, systemic lupus
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erythematosus, rheumatoid arthritis, and inflammatory
bowel disease. In addition, vitiligo is included in auto-
immune polyglandular syndrome type 1 and type 2 [12].
Thyroid diseases are quite common in patients with vitil-
igo, and vitiligo may precede the onset of thyroid diseases
by several years [13].

There is limited research in the literature that assesses
how common autoimmune disorders are among individ-
uals with vitiligo. Furthermore, the clinical significance
of these coexisting autoimmune conditions must be elu-
cidated to ensure the appropriate care of vitiligo in rela-
tion to long-term prognosis. Our aim of this study was to
figure out the frequency of coexisting autoimmune con-
ditions in Egyptian patients with vitiligo and identify the
associated risk factors.

Patients and methods

Study design and setting

This cross-sectional study was conducted on vitiligo
patients from Egypt. It was a survey-based study, and
either the participants or their parents were required to
complete a self-administered online questionnaire pro-
duced with Google Forms. All Egyptian patients who
have been diagnosed with vitiligo were eligible to par-
ticipate in the study. Patients with malignancies or neu-
rological diseases were excluded from the study at the
outset. The questionnaire was randomly disseminated
to all potential subjects through social media platforms,
including Facebook and WhatsApp, from January to May
2020.

Subsequently, they were directed to a website outlining
the study’s objectives and instructions on how to fill out
the questionnaire. Participants were guaranteed anonym-
ity and the confidentiality of their data. All individuals
who consented to partake in the research were redirected
to the Google Form. Informed consent was obtained
from all participants.

Sample size calculation

The online sample size calculator RaoSoftR was used to
calculate the appropriate sample size. Based on an esti-
mated population of Egyptian vitiligo patients of 1.5 mil-
lion, 50% predicted response, 5% margin of error, and
90% confidence level, the minimum sample size was 271
participants.

Ethical consideration

The present study was carried out in adherence to the
guidelines outlined in the Helsinki Declaration [14].
Informed consent was obtained from all participants.
Furthermore, the Institutional Research Board of the
Faculty of Medicine at Mansoura University granted
approval for the study protocol (approval registration
number: R.24.02.2494.R2).
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Questionnaire structure

Baseline characteristics and clinical data

Patients were asked about demographic data, includ-
ing age and gender. Clinical data was collected, includ-
ing vitiligo duration, age of onset, and course of vitiligo,
whether stationary, progressive, or regressive. Patients
were asked about the percentage of body surface area
affected, the distribution of vitiligo, whether affecting the
body, face, or both, and the laterality of affection, whether
unilateral, midline, or bilateral. Family history of vitiligo
and family history of autoimmune diseases were asked
about. Patients were asked about the treatment they are
taking, whether local, systemic, or both.

Vitiligo disease activity (VIDA) score

VIDA (vitiligo disease activity score) was evaluated for all
the patients. This is a six-point scale for assessing vitiligo
activity. Patients were asked about their own opinion of
the present disease activity over time. Expansion of exist-
ing lesions or appearance of new lesions indicates active
vitiligo. Grading was done as follows: VIDA Score+4
means active vitiligo within 6 weeks or less duration,
+3 means active vitiligo within 6 weeks to 3 months, +2
means active vitiligo within 3 to 6 months, +1 means
active vitiligo within 6 to 12 months, 0 means stable dis-
ease for 1 year or more, and —1 means stable disease with
spontaneous regimentation for 1 year or more. A lower
VIDA score indicates less activity, and a higher score
indicates higher activity [15].

Autoimmune and autoinflammatory diseases (AlIDs)
Patients were also asked about the presence of co-existing
AlIDs, provided that diagnosis of AIIDs was confirmed
by a specialized physician, as shown in Supplementary
File 1.

Statistical analysis

The data analysis was conducted using the Statistical
Package for Social Science (SPSS) version 22 program.
Quantitative data was presented using mean and stan-
dard deviations (SD) for parametric variables and median
(min-max) for nonparametric variables. Qualitative data
were presented utilizing percentages and numbers. The
Shapiro-Wilk test was performed to see whether the vari-
able’s distribution was normal. The independent samples
t test was used to determine whether there was a statis-
tically significant difference between two groups when
the data were normally distributed; however, the Mann-
Whitney test was utilized when the variables in ques-
tion were not parametric. To make comparisons between
qualitative variables, we employed either the Chi-square
test or the Fisher exact test, as applicable. Univariate
logistic regression analysis was used to identify factors
linked with AIIDs in patients with vitiligo using the enter
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approach to assess the predictors of AIIDs. The goodness
of fit for the model was tested using chi-square goodness
of fit tests. A p value of less than 0.05 was considered sta-
tistically significant.

Results

This study was conducted on 294 patients. Their median
age was 35 years, ranging from 3 years to 86 years. The
most common age group was from 18 to 39 years (153
patients), followed by the age group from 40 to 59 years
(88 patients), and the least common age group was
more than 80 years (1 patient). Nearly 55% of patients
were females (161 patients). The median duration of
vitiligo was 9 years, ranging from 1 month to 54 years.
The median age of onset of vitiligo was 24 years, ranging
from 1 year to 84 years. As regards the course of vitiligo,
it was progressive in 206 patients (70.1%), stationary in
67 (22.8%), and regressive in 21(7.1%) patients. Most
patients have affected body surface from 1 to 25% (134
patients) and from 26 to 50% (131 patients). Only 16
patients had affected body surface area from 51 to 75%,
and 13 patients had from 76 to 100% affected body sur-
face area. More than 91% of patients had vitiligo in either
the face or the body (268 patients), and the rest of patients
had both face and body affection (26 patients). Unilateral
or midline affection was found in 241 patients (82%), and
bilateral affection was found in 53 patients (18%). A fam-
ily history of vitiligo and AIIDs was found in 62 (21.1%)
and 74(25.4%) of patients, respectively. As regards the
vitiligo activity score, it was +4 in 32 patients (10.9%), +3
in 57 patients (19.4%), +2 in 77 patients (26.2%), +1 in
35 patients (11.9%), 0 in 32 patients (10.9%), and —1 in
61 patients (20.7%). 48% of patients were not treated (141
patients). Local treatment was received by 131 patients
(44.6%). Systemic treatment was received by 12 patients
(4.1%), and 3.4% of patients received both local and sys-
temic treatment (Table 1).

As shown in Fig. 1, associated AIIDs were found in 80
patients (27.2%). The most common associated AIID was
autoimmune thyroid disease (47 patients, 16%), followed
by alopecia areata (14 patients, 4.8%), then psoriasis and
rheumatoid arthritis (11 patients, 3.7%). The least com-
mon associated AIIDs were Crohn’s disease, systemic
sclerosis, celiac disease, Sjogren syndrome, autoimmune
hemolytic anemia, and sarcoidosis (1 patient, 0.3%).
Table 2 illustrates the number of associated AIIDs per
individual in the study of vitiligo patients.

Table 3 shows the difference between vitiligo patients
with and without AIIDs. Vitiligo patients with AIIDs were
significantly older than patients without AIIDs (36.5, 35
years, P<0.001). The percentage of females in patients
with AIIDs was significantly higher than in patients with-
out AIIDs (68.8%, 49.5%, P=0.003). Vitiligo disease dura-
tion was significantly higher in patients with AIIDs than
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Table 1 Demographic and clinical characteristics of study

patients with vitiligo (n=294)

Variable The study sample (n=294)
n (%), median (min-max)

Age, years 35 (3-86)
<18 35(11.9)
18-39 153 (52.0)
40-59 88 (29.9)
60-79 17 (5.8)
>80 1(0.3)
Sex

Male 133 (45.2)
Female 161 (54.8)
Disease duration 9 (0.10-54)
Age at vitiligo onset 24 (1-84)
Course of the disease

Stationary 67 (22.8)
Regressive 21 (7.0)
Progressive 206 (70.1)
Affected BSA, % 134 (45.6)
1-25

26-50 131 (44.6)
51-75 16 (5.4)
76-100 13 (4.4)
Distribution

Face or body 268 (91.2)
Face and body 26 (8.8)
Laterality

Unilateral/midline 241 (82.0)
Bilateral 53(18.0)
Family history of vitiligo 62 (21.1)
Family history of AllDs 74 (25.2)
VIDA

+4 32(10.9)
+3 57 (19.4)
+2 77 (26.2)
+1 35(11.9)
0 32(10.9)
-1 61(20.7
Treatment

No 141 (48)
Local 131 (44.6)
Systemic 12(4.7)
Both local and systemic 10 (34)

AlIDs: autoimmune and autoinflammatory diseases, BSA: body surface area,
VIDA: Vitiligo Disease Activity Score

in patients without AIIDs (11.5, 8 years, P=0.001). There
was no significant difference between vitiligo patients
with and without AIIDs as regard age of onset and dis-
ease course. As regards vitiligo distribution, there was
no significant difference between both groups as regard
body surface area affected, face or body affection, and lat-
erality. Family history of AIIDs was significantly higher
in vitiligo patients with AIIDs than in patients without
AlIDs (40%, 19.6%, P<0.001). However, there was no
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significant difference between both groups as regard fam-
ily history of vitiligo, VIDA score, and treatment.

Univariate regression analysis revealed that age (OR
1.02, P=0.036), female gender (OR 2.2, P=0.004), disease
duration (OR 1.04, P<0.001), affected body surface area
(OR 1.7, P=0.048), and family history of AIIDs (OR 2.7,
P<0.001) were predictors for the presence of AIIDs in
patients with vitiligo. With multivariate regression analy-
sis, family history of AIIDs was found to be the main pre-
dictor for the presence of AIIDs in patients with vitiligo
(OR 2.4, P=0.005) as shown in Table 4.

Discussion

This study was conducted to evaluate AIIDs associated
with vitiligo. Nearly 27% of patients had at least one
AIID. The most common AIID associated with vitiligo
was autoimmune thyroid disease, followed by alopecia
areata. There was a significant difference between vitiligo
patients with and without AIIDs as regard age, gender,
vitiligo duration, and family history of AIIDs. The family
history of AIIDs was the main predictor for the develop-
ment of AlIIDs.

The prevalence of AIIDs in this study was 27.2%. A
lower percentage was reported in another retrospec-
tive study conducted on 209 Indian patients (2.9%) [16].
About 20% of vitiligo patients were reported to have
associated AIIDs in other retrospective and cross-sec-
tional studies [12, 17, 18]. However, in another study
conducted on 175 patients, more than 40% were found
to have associated AIIDs. This difference may be caused
by the use of thyroid profile and autoantibodies beside
clinical evaluation for detection of associated AIIDs in
the previous study [19].When it comes to general popula-
tion, estimates of the prevalence of AlIDs, indicate that
all AIIDs collectively impact approximately one in ten
individuals [20].In general, the estimates of the annual
increases in the overall global incidence and prevalence
of AIIDs in general population are 19.1% and 12.5%,
respectively [21].

In this study, the most commonly associated AIID
was autoimmune thyroid diseases. Other previous ret-
rospective and cross-sectional studies in which data
was collected either from patient charts, patient clinical
evaluation, or clinical and laboratory evaluation demon-
strated that autoimmune thyroid diseases were also the
most common associated AIIDs [12, 17-19, 22]. About
16% of patients in this study had autoimmune thyroid
diseases. A higher percentage was found in other studies
that used the laboratory beside clinical evaluation (20.4%,
37%) [19, 22]. However, a lower percentage (around 12%)
was reported in other studies [12, 17, 18, 23]. This differ-
ence in the results may be related to differences in the
method of evaluation and differences in ethnic groups.
In another cross-sectional study conducted on more than
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Fig. 1 Distribution of associated autoimmune and autoinflammatory diseases among the study patients with vitiligo (n=294)

Table 2 Number of autoimmune and autoinflammatory
diseases per individual among the studied vitiligo patients
(n=294)

Associated autoimmune and autoinflammatory The study
disease sample
(n=294)
n (%)
No autoimmune disease 214 (72.8)
At least 1 AlID 58 (19.7)
At least 2 AllDs 16 (5.4)
At least 3 AlDs 4(14)
More than 3 AllDs 2(0.7)

AlIDs: autoimmune and autoinflammatory diseases

73 thousand patients, vitiligo patients were at higher risk
for Grave’s disease and Hashimoto thyroiditis than the
general population [24]. Similarly, thyroid autoantibod-
ies and thyroid disorders were significantly higher in
patients with vitiligo than in healthy persons in other dif-
ferent case-control studies [25-30].

As regard the association between vitiligo and other
autoimmune skin disease diseases, alopecia areata was
the second most common associated AIID and the most
common associated autoimmune skin disease, followed
by psoriasis and then chronic urticaria in this study.
Similarly, alopecia areata was the second most com-
mon associated AIID in another cross-sectional study
[18]. Alopecia areata was found in nearly 5% of vitiligo

patients, and this percentage was close to the percentage
in a previous study conducted on 133 Japanese patients
[17]. In another retrospective study, autoimmune skin
diseases such as morphea, alopecia areata, discoid lupus,
and pemphigus were the main AIIDs associated with vit-
iligo [16]. Vitiligo patients were at higher risk for alopecia
areata, psoriasis, and discoid lupus compared to healthy
persons, as reported by several studies [27, 31-33]. Simi-
larly, patients with alopecia areata were at higher risk of
developing vitiligo than the healthy persons [34].

In this study, rheumatoid arthritis emerged as the most
common associated connective tissue disease, followed
by SLE, systemic sclerosis, and Sjogren syndrome. Mul-
tiple previous studies reported that vitiligo patients were
at higher risk of having RA and SLE compared to healthy
persons [18, 27, 31]. Sjogren syndrome and sarcoidosis
were found in 1 patient (0.3%). In a previous cross-sec-
tional study and retrospective cohort, there was a signifi-
cant association between vitiligo and Sjogren syndrome
[18, 35]. In another study conducted to estimate the
incidence and prevalence of vitiligo and associated con-
ditions, vitiligo patients were at higher risk of develop-
ing Sjogren syndrome than healthy persons [18, 31]. The
association between vitiligo and sarcoidosis is not com-
mon and was reported in some case reports [36—40].

In the present study, type 1 DM was reported in 2%
of vitiligo. DM was more common in vitiligo patients
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Table 3 Demographic and clinical data of the study vitiligo
patients with and without autoimmune and autoinflammatory
disease (n=294)

Variable Autoimmune and autoin- P
n (%), median (min-max) flammatory diseases

Without With

(n=214) (n=80)
Age, years 35(3-86) 36.50 (8-78) <0.001*
<18 29 (13.6) 6 (7.5) 0.235
18-39 111 (51.9) 42 (52.5)
40-59 64 (29.9) 24 (30.0)
60-79 9(4.2) 8(10.0)
>80 1(0.5) -
Sex
Male 108 (50.5) 25(31.3) 0.003*
Female 106 (49.5) 55 (68.8)
Disease duration 8(0.10-54) 11.50 0.001*

(0.30-50)

Age at vitiligo onset 24 (1-84) 20.50 (2-75) 0331
Course of the disease
Stationary 50(234) 17 (21.3) 0.774
Regressive 14 (6.5) 7(8.8)
Progressive 150 (70.1) 56 (70)
Affected BSA, %
1-25 90 (42.1) 44 (55) 0.076
26-50 98 (45.8) 33(41.3)
51-75 15 (7) 1(13)
76-100 11(5.1) 2(25)
Distribution
Face or body 192 (89.7) 76 (95) 0.175
Face and body 22(10.3) 4 (5)
Laterality
Unilateral/midline 170 (79.4) 71(88.8) 0.065
Bilateral 44 (20.6) 9(11.3)
Family history of vitiligo 44 (20.6) 18 (22.5) 0.717
Family history of AllDs 42 (19.6) 32 (40) <0.001*
VIDA
+4 39(18.2) 22 (27.5) 0.560
+3 23(10.7) 9(11.3)
+2 27 (12.6) 8(10.0)
+1 57 (26.6) 20 (25.0)
0 45(21.0) 12 (15.0)
-1 23(10.7) 9(11.3)
Treatment
No 95 (44.4) 46 (57.5) 0.149
Local 100 (46.7) 31(38.8)
Systemic 11(5.1) 1(1.3)
Both local and systemic 8(3.7) 2(2.5)
*p<0.05

AlIDs: autoimmune and autoinflammatory diseases

compared to the healthy persons in other studies [27, 30,
31]. Similarly, a significant association between vitiligo
and type 1, type 2 DM, hypertension, and obesity was
confirmed in previous 2 meta-analyses and a case control
study [41-43].

In this study, ulcerative colitis was diagnosed in 1.4% of
vitiligo patients; however, Crohn’s disease was diagnosed

Page 6 of 9

in 0.3% of patients. Vitiligo patients were at higher risk
of developing ulcerative colitis and Crohn’s disease than
healthy persons in 2 previous cross-sectional studies con-
ducted to evaluate the relation between vitiligo and asso-
ciated AIIDs [18, 31]. However, there was no increased
risk of inflammatory bowel disease in patients with vit-
iligo in another large cohort study, which was done to
compare the incidence of IBD in patients with and with-
out chronic inflammatory skin diseases [44]. Also, the
risk of vitiligo was reported to increase during treatment
with biological agents in patients with inflammatory
bowel diseases and ankylosing spondylitis in other stud-
ies [45-47].

As regards blood diseases, immune thrombocytope-
nia was found in 2 patients, and autoimmune hemolytic
anemia was found in 1 patient. The association of vitiligo
with immune thrombocytopenia and with autoimmune
hemolytic anemia was reported in some case reports [48,
49]. An association between vitiligo and pernicious ane-
mia was reported in a previous cross-sectional study [50].
Additionally, pernicious anemia was found in 1.3% of vit-
iligo patients in a previous retrospective study [12]. The
association between noninfectious uveitis and vitiligo
was found in 2 patients (0.7%). The association between
vitiligo and uveitis is known in cases of Vogt Koyanagi
Harada syndrome [51].

This study found that nearly 20% of vitiligo patients had
at least one associated AIID. More than one AIID was
found in 7% of patients in this study. A lower percentage
of patients with more than one AIID (2.8%) was reported
in another cross-sectional study conducted on more than
one thousand vitiligo patients [18]. This difference may
be related to different ethnic groups.

Vitiligo patients associated with AIIDs were signifi-
cantly older than patients without AIIDs in this study.
The percentage of females in vitiligo patients having
AIIDs was higher than patients without AIIDs. These
results were similar to the results in two previous cross-
sectional studies conducted to evaluate the relation
between vitiligo and multiple AIIDs [18, 50]. However, in
another study conducted to evaluate the relation between
vitiligo and associated autoimmune thyroid diseases, the
association was stronger for males and younger patients
[24].

In this study, there was no difference in the affected
BSA between vitiligo patients with and without AIIDs.
This was different from the result of a previous study that
reported that vitiligo patients associated with AIIDs had
higher BSA compared to vitiligo patients without associ-
ated AlIDs. This difference may be related to the higher
number of patients in the other study [18].

Positive family history of AIIDs was significantly
higher in vitiligo patients with AIIDs than those with-
out. Family history of AIIDs was the main predictor for
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Table 4 Univariate and multivariate regression analyses of predictive factors of the presence of autoimmune and autoinflammatory

diseases in patients with vitiligo (n=294)

Variable Univariate regression Multivariate regression

OR 95% ClI P OR 95% Cl P
Age, years 1.019 1.001-1.037 0.036* 0.850 0.236-3.056 0.803
Female gender 2242 1.302-3.860 0.004* 1.470 0.801-2.697 0213
Disease duration 1.040 1.018-1.061 <0.001* 1.240 0.345-4.456 0.742
Age at vitiligo onset 0.992 0.974-1.009 0.353 1.188 0.330-4.269 0.792
Affected BSA (1-25%) 1.684 1.004-2.825 0.048* 0.947 0.508-1.763 0.863
Family history of vitiligo 1122 0.603-2.087 0.717 0.788 0.376-1.652 0.529
Family history of AllDs 2.730 1.559-4.781 <0.001* 2436 1.310-4.530 0.005*
VIDA 1.120 0.959-1.308 0.152 1.161 0.978-1.377 0.088
Constant - - - 0.085 - <0.001
*p<0.05

AlIDs: autoimmune and autoinflammatory diseases, VIDA: Vitiligo Disease Activity Score

the co-existence of AIIRDs with vitiligo in our cohort. In
another study conducted on Japanese vitiligo patients,
family history of generalized vitiligo was found in 15%
of patients; however, family history of other AIIDs was
found in 20% of patients. This result can suggest that
there is a genetic susceptibility not only to vitiligo but
also to the associated AIIDs [17]. In another study, there
was a significant association between gender, family his-
tory of AIIDs, and family history of autoimmune thyroid
disease and the development of autoimmune thyroid dis-
ease in vitiligo patients [52].

This study provides up-to-date information on the fre-
quency of AIIDs in Egyptian individuals with vitiligo. The
study’s significant strength was its comparatively large
sample size. Our findings enhance the understanding of
epidemiology, thereby aiding in the comprehension and
management of the disease.

However, it is important to acknowledge some limi-
tations of this study. One major limitation was the
cross-sectional design of the study, preventing the estab-
lishment of causal relationships. It is crucial to incor-
porate AlIIDs in longitudinal studies to comprehend
causality. Secondly, we failed to account for potential
confounders like polypharmacy, disease awareness, and
social support. Due to the omission of certain factors,
we cannot confirm their correlations with multimor-
bidity and their potential influence on the study results.
We did not analyze the specific categories of AIIDs that
were grouped together, which could have had varying
impacts on vitiligo. Thirdly, it would be better if vitiligo
patients receiving treatment either local or systemic were
excluded from the start as the treatment would certainly
affect the body surface area and VIDA score. Finally, the
estimation of the BSA by patients may not be an accurate
enough method to evaluate the extension of the disease.

Conclusion

In conclusion, AIIDs are common among vitiligo
patients. Age, female gender, and family history of AIIDs
are the main predictors of the presence of AIIDs in vit-
iligo patients. So, early identification and treatment are
highly recommended.
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