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Background: Most epidemiological data on vitiligo refer to selected environments or focus
on the prevalence of comorbidity unrelated to the population.

Objective: Aim of the study was to gain robust representative prevalence data on vitiligo
and on associated dermatologic comorbidity in the German adult population.

Methods: A dual population-based approach was applied with 1) primary data obtained
between 2004 and 2014 from dermatological exams in the general working population; 2)
claims data from a large German statutory health insurance, reference year 2010.

Results: In the working cohort (N = 121,783; 57% male; mean age 43 years), the prevalence
of vitiligo was 0.77% (0.84% in men; 0.67% in women). In the claims data (N = 1,619,678;
38% male; mean age 46 years), prevalence was 0.17% (0.14% in men; 0.18% in women). In
the working cohort, vitiligo was significantly more common in people with fair skin type,
ephelides and port-wine stains and less common in people with acne and solar lentigines. In
the claims data, vitiligo was associated with a variety of skin conditions, eg, atopic derma-
titis, psoriasis and alopecia areata.

Conclusion: The resulting discrepancy of claims vs primary data between 0.17% and 0.77%
indicates the most probable spectrum of vitiligo prevalence in Germany. It is more frequently
observed in clinical exams than recorded in claims data, indicating a marked proportion of
people seeking no medical help. Such nonattendance may result from the fact that many
treatment options do not provide satisfying benefits to the patients.

Keywords: pigmentation, health services research, public health research, prevalence,
comorbidity

Introduction
Vitiligo is a chronic skin condition associated with a loss of pigmentation in the
epidermis.” To many people affected, the visibility of the lesions is perceived as

disfiguring and burdensome.”™
5

Accordingly, there is a high level of psychological

strain® as well as of patient needs for treatment.® In spite of this there has been
little attention to the disease from the perspective of population-based epidemiol-
ogy. Most of the epidemiological data on vitiligo either refer to strongly selected
environments like hospital populations’ or focus on the prevalence of comorbidity

8-10

of people affected from vitiligo without associating the general public. Studies

commenting on dermatologic comorbidity mostly suggest association of vitiligo
with atopic dermatitis, alopecia areata and psoriasis.'' '

A study from South Korea revealed a prevalence of 0.12% to 0.13% over
a three year period in a population of people admitted to hospitals."”” In

a population-based cohort study from China the overall prevalence of vitiligo was
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0.56% (0.71% in men vs 0.45% in women) and increased

12 and

with age In a literature review, Kriiger
Schallreuter'® identified more than fifty studies describing
the prevalence of vitiligo in a range between 0.06% and
2.28%. The population-based study conducted in France
by Richard et al, in which a prevalence of 0.46% was
reported, also lies in this range.'’

In total, the data on the population-based epidemiology
of vitiligo show large variations which may depend on
different populations and ethnicities observed but also on
different evaluation methods used. In addition to these
cross-national specificities, there are also potential selec-
tion mechanisms at the national level that influence the
observed prevalence. In Germany, claims data resulting
from physician consultations are a widely used population-
based data source. In case of vitiligo, however, many
patients after years of frustrating treatment attempts do
not seek medical attention,'® which might lead to an
underestimation of the true prevalence. For this reason, it
may be useful to supplement the claims data with further
data sources.

In order to obtain representative population-based data
on the prevalence of vitiligo and to get control on selection
bias of the claims data, the current study investigated two
large data sources which represent significant proportions
of the German general population. The research questions

were as follows:

e What is the prevalence of vitiligo in the adult popu-
lation in the data sources?

e [s there any particular dermatologic comorbidity
associated with vitiligo?

e How can differences in the observed results be
explained by selective effects?

e Do these differences provide information about the
healthcare situation and possible healthcare needs?

Materials and Methods
Large-Scale Dermatological Examinations

in Employees

Primary data from the general working population were
gained from large scale skin screenings in >300 German
companies as described previously.'”?* All employees
between 16 and 70 years were voluntarily invited to
participate in skin examinations free of charge in their
companies. The screenings were conducted between 2004

and 2014 nationwide in companies from different

branches. All employees, regardless of gender or social
status, were invited to participate. Examinations took
place within the working hours. Whole body examina-
tions were performed by trained dermatologists and all
findings were recorded by assistants in an electronic data
system. For a series of dermatological conditions, it was
documented whether they are prevalent and whether there
is a need for treatment. In the latter case, employees were
referred to a dermatologist. Moreover, a structured ques-
tionnaire for history of skin diseases and medication was
used.

Secondary Claims Data from

a Nationwide Sick Fund

For the present analysis, data of the DAK-Gesundheit
(DAK-G), a nationwide operating health insurance com-
pany, were used. The statutory health insurance (SHI) is
essential within the German healthcare system: about 90%
of the German population (approx. 72 million) is insured
with one of the 110 SHI companies (in 2018). The remain-
ing 10% are privately insured.”**> The routine data are
available for a 40% representative sample of all insured
people of the DAK-G on December 31, 2010. This is
around 2.4 million insured persons. The data contains all
billing-relevant information from the outpatient and inpa-
tient sector, including work incapacity data and all out-
These
outpatient contacts with physicians, coded diagnoses,

patient-prescribed  drugs. also comprise all
billed services and the time specification of the doctor
visit at quarterly level. All information on prescribed and
delivered drugs as well as information on the prescribing
specialist group are available, too. The insured person’s
master data contain socio-demographic information on
age and gender, start and end of time of insurance. All
service areas are to be linked with each other via
a pseudonym.

On the basis of the DAK-G population, a cohort of
prevalent patients with vitiligo was selected. The subse-
quent inclusion criteria provide the basis for sampling
prevalent vitiligo patients in 2010:

e Insurees who were insured on December 31, 2010 at
the DAK-G

e Aged 16-70 years in 2010

e One assured diagnosis of vitiligo (ICD-Code: L80) in
the outpatient sector or one main or secondary hos-
pital diagnosis in 2010

3 7 4 https:
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For analysing dermatological comorbidities, we examined
insured people who show at least one assured diagnosis in
the outpatient sector or one main or secondary diagnosis in the
hospital sector. Diagnoses of frequent or typical skin condi-
tions from a predefined list were identified by ICD-10 codes.

Statistics

Statistical analysis of primary data gathered from the
occupational screenings was performed using SPSS
(IBM, Armonk, New York, US) version 23 for Windows.
The screenings were conducted between 2004 and 2014,
only once a person. Thus, point-prevalence rates and their
95% confidence intervals were calculated. Group differ-
ences were tested by means of chi-squared tests. To
explore the association of vitiligo with further dermatolo-
gical conditions controlling for age, gender and skin type
a logistic regression analysis was conducted. Missing data
on skin disease were rated as not prevalent. In some cases,
skin type was not explicitly specified, these cases were
excluded from the respective subgroup analyses.

For secondary sick fund data, we performed all statis-
tical analyses using SAS (SAS Institute Inc, Cary, North
Carolina, US) version 9.4 for Windows. The prevalence
data of the DAK-G were standardised according to age
and gender to the indicators of the German population in
2012.%° One-year prevalence rates (reference year 2010)
and their 95% confidence intervals (CI) were calculated.
Furthermore, a multivariate logistic regression was con-
ducted for secondary data. Our dependent variable was
defined as at least one diagnosis of L80 in 2010. Our
independent variables were age (continuous) and sex
(female or male) and defined comorbidities (yes/no).

Results

Prevalence of Vitiligo

Working Cohort

In the primary cohort a total of 121,783 persons (43.5%
female, mean age 43.1 = 10.8 years) was clinically exam-
ined by a dermatologist (Table 1). Fair skin (skin type
I and II on the Fitzpatrick scale) was present in 74.9% of
the total sample (71.6% in men, 79.1% in women).

The prevalence of vitiligo in this primary cohort was
0.77% including 0.84% for men and 0.67% for women.
Prevalence was significantly higher in older people, men
(Figure 1) and fair skin (type [ and II on the Fitzpatrick scale).

Claims Data Cohort

A total of 1,619,678 persons aged 16—70 years (61.8% female,
mean age 45.8 + 15.6 years) were insured on December 31,
2010 at the DAK-G. Of them, 2689 had at least one relevant
vitiligo-diagnosis in 2010 indicating an overall non
standardised prevalence of 0.17% (0.14% in men and 0.18%
in women). People with vitiligo were on average older and
more often female (Table 2, Figure 1). Age- and gender-
adjusted prevalence rates standardised to the German popula-
tion in 2012 were 0.15% in total, 0.13% in men and 0.18% in
women. Figure 1 demonstrates that the one-year prevalence
identified in the claims data cohort was lower than the point-
prevalence from the working cohort. This was the case in all
age groups and for both men and women.

Dermatologic Comorbidity of Vitiligo
Working Cohort

In the primary cohort investigated by dermatologists
there was a significant positive association of vitiligo

Table 1 Cohort of People with (n = 933) and without (n = 120,850) Vitiligo Examined in the Companies by Dermatologists

Total Participants with Vitiligo Participants without Vitiligo
n (%) n (%) n (%)

Female 52,951 (43.5) 353 (37.8) 52,598 (43.5)

Male 68,832 (56.5) 580 (62.2) 68,252 (56.5)

Total 121,783 (100.0) 933 (100.0) 120,850 (100.0)

Age group

16-29 14,968 (12.3) 88 (9.4) 14,880 (12.3)

30-39 30,702 (25.2) 219 (23.5) 30,483 (25.2)

4049 41,138 (33.8) 319 (34.2) 40,819 (33.8)

50-59 28,229 (23.2) 242 (25.9) 27,987 (23.2)

60-70 6746 (5.5) 65 (7.0) 6681 (5.5)

Mean age + SD 43.1 £10.8 44.6 = 10.7 43.1 £10.8
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Figure | Point-prevalence of vitiligo in the working cohort (N = 121,783) and one-year prevalence in the claims data (N = 1,619,678), stratified by age and gender.

with port-wine stains and negative associations with
acne and solar lentigines (Table 3).

In the logistic regression analysis, controlling for
age, gender and skin type, the significant negative
association of vitiligo with acne and solar lentigines
as well as the association with port-wine stains were
confirmed. Additionally, ephelides were found to be
associated with vitiligo (Table 4). Apart from that,
higher age led to a higher frequency of vitiligo as
well as being male and fair skin type (type I and II
on the Fitzpatrick scale).

Claims Data Cohort

The prevalence rates of selected comorbidities were com-
pared between insured people with and without vitiligo.
As one can see in Table 5, the sick fund cohort vitiligo was
significantly associated with higher levels of atopic der-
matitis, psoriasis, lichen planus, alopecia areata, andro-
genic alopecia, other nonscarring hair loss, malignant
melanoma, other and unspecified malignant neoplasm of
skin, other disorders of pigmentation, acne vulgaris, con-
genital nonneoplastic nevus, other melanin hyperpigmen-

tation and xerosis cutis.

Table 2 Cohort of People with (n = 2689) and without (n = 1,616,989) Vitiligo in the Claims Data

Total Participants with Vitiligo Participants without Vitiligo
n (%) n (%) n (%)
Female 1,001,539 (61.8) 1843 (68.5) 999,696 (61.8)
Male 618,139 (38.2) 846 (31.5) 617,293 (38.2)
Total 1,619,678 (100) 2689 (100.0) 1,616,989 (100.0)
Age group
1629 333,683 (20.6) 340 (12.6) 333,343 (20.6)
30-39 217,575 (13.4) 280 (10.4) 217,295 (13.4)
4049 328,347 (20.3) 550 (20.5) 327,797 (20.3)
50-59 354,931 (21.9) 681 (25.3) 354,250 (21.9)
60-70 385,142 (23.8) 838 (31.2) 384,304 (23.8)
Mean age + SD 458 + 15.6 50.0 £ 14.6 458 + 5.7
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Table 3 Prevalence of Dermatologic Comorbidity in People with (n = 933; Mean Age 44.6 Years) vs without (n = 120,850; Mean Age

43.1 Years) Vitiligo, Nonadjusted Data Among Working People in German Companies

Participants with Vitiligo Participants without Vitiligo

% 95% ClI % 95% CI
Inflammatory skin diseases
Seborrhoeic dermatitis 44 3.15-5.96 3.1 2.97-3.17
Rosacea 23 1.39-3.44 22 2.12-2.29
Psoriasis 1.8 1.06-2.92 2.0 1.95-2.11
Atopic dermatitis 1.8 1.06-2.92 1.4 1.31-1.44
Acne 1.5 0.82-2.52 3.2 3.08-3.28
Exsiccation dermatosis 1.3 0.66-2.25 0.8 0.72-0.82
Intertriginous dermatitis 1.0 0.44-1.83 0.7 0.65-0.75
Hand eczema 1.0 0.44-1.83 0.9 0.82-0.92
Contact dermatitis 0.4 0.12-1.10 0.2 0.15-0.20
Viral diseases of the skin
Verruca vulgaris feet 2.7 1.73-3.96 2.4 2.32-2.50
Verruca vulgaris hands 0.3 0.07-0.94 0.6 0.54-0.62
Fungal diseases of the skin
Onychomycosis 7.0 5.38-8.88 6.2 6.08-6.36
Tinea pedis 5.8 4.35-7.55 44 4.32-4.56
Pityriasis versicolor 1.2 0.59-2.11 1.0 0.95-1.06
Tinea corporis 0.3 0.07-0.94 0.4 0.37-0.44
Bacterial diseases of the skin
Folliculitis 85 6.70-10.55 84 8.27-8.59
Pyoderma 0.3 0.07-0.94 0.5 0.49-0.58
Vascular lesions of the skin
Haemangioma 44.5 40.30-48.97 42.6 42.21-42.95
Spider veins 21.1 18.27-24.28 20.7 20.41-20.92
Teleangiectasia 6.9 5.28-8.76 6.3 6.20-6.48
Port-wine stains 3.3 2.26-4.72 2.2 2.07-2.23
Nonmalignant noninflammatory skin changes
Fibromas 30.7 27.20-34.42 28.7 28.42-29.03
Solar lentigines 30.2 26.80-33.97 36.8 36.46-37.15
Ephelides 235 20.47-26.80 21.3 21.01-21.53
Seborrhoic keratosis 23.0 20.07-26.34 23.2 22.88-23.43
Histiocytoma 17.6 14.99-20.48 18.2 17.97-18.45
Café au lait spots 5.9 4.44-7.67 6.3 6.11-6.39
Lipoma 2.0 1.23-3.18 1.4 1.34-1.48

Note: Significant group differences in bold.
Abbreviation: Cl, confidence interval.

In the logistic regression model (Table 6), age and
gender were associated with vitiligo-diagnosis when con-
trolling for all other variables. The significant positive
association with atopic dermatitis, psoriasis, lichen planus,

alopecia areata, other nonscarring hair loss, other and

unspecified malignant neoplasm of skin, other disorders
of pigmentation, acne vulgaris and congenital non
neoplastic nevus could be confirmed also. Only other
melanin hyperpigmentation was negatively associated

with vitiligo.
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Table 4 Predictors and Their ORs of the Logistic Regression
Model, Dependent Variable: Presence of Vitiligo Among Working
People in German Companies (n = 120,833)

OR 95% CI for OR
Lower Upper

Age (continuous) 1.02 1.0l 1.02
Gender (female) 0.82 0.71 0.94
Skin type 0.72 0.61 0.84
Disease

Contact dermatitis 223 0.82 6.02
Port-wine stains 1.55 1.08 2.22
Exsiccation dermatosis 1.54 0.86 273
Intertriginous dermatitis 1.38 0.71 2.70
Lipoma 1.33 0.84 2.10
Seborrhoeic dermatitis 1.30 0.95 1.79
Atopic dermatitis 1.30 0.80 2.11
Tinea pedis 1.23 0.92 1.64
Ephelides 1.19 1.02 1.40
Verruca vulgaris feet 1.12 0.75 1.67
Telangiectasia 1.08 0.83 1.40
Pityriasis versicolor 1.06 0.57 1.99
Fibromas 1.05 0.91 1.22
Hand eczema 1.05 0.54 2.03
Spider veins 1.03 0.87 1.22
Haemangioma 1.02 0.89 1.17
Folliculitis 1.00 0.79 1.27
Café au lait spots 0.99 0.75 1.30
Onychomycosis 0.96 0.74 1.25
Histiocytoma 0.93 0.78 1.10
Rosacea 091 0.59 1.41
Seborrhoic keratosis 0.87 0.74 1.03
Psoriasis 0.86 0.53 1.39
Solar lentigines 0.63 0.54 0.73
Pyoderma 0.54 0.17 1.73
Acne 0.51 0.30 0.88

Note: Significant group differences in bold.
Abbreviations: OR, odds ratio; Cl, confidence interval.

Discussion

Prevalence

The objective of the current study was to assess the pre-
valence and dermatologic comorbidity of vitiligo in the
adult general population. To do so, two different data
sources were used. They revealed remarkable differences
between the cohorts, possibly reflecting the general differ-
ence between claims data and findings based directly on
dermatological examinations. Even though one-year pre-
valence rates were calculated in the claims data, the result-
ing prevalence was lower than the point-prevalence in the
screening data. In this context, a potential selection bias of
claims data, eg, due to nonattendance to medical care,

needs to be discussed. Such nonattendance may result
from the fact that many treatment options do not provide
satisfying response to the patients.'®™*’ An unfulfilled
treatment need due to dissatisfaction with care and
a high emotional burden was just recently identified by

1.°® Moreover, in the general population viti-

Narayan et a
ligo is significantly more frequent in men whereas in the
claims data women were significantly more frequently
presented. This discrepancy that was found in both the
group comparisons and in the logistic regression analyses
may result from the fact that women are more concerned
with vitiligo as shown in previous publications.*® Thus,
disease burden and resulting motivation for medical atten-
dance could be higher in women. All in all, both reported
prevalence rates in this paper (0.2% in the claims data and
0.8% in the working cohort) correspond to the rates pro-
vided by the most relevant and comparable studies'®!”*

and thus suggest a certain validity of the data sources.

Comorbidity

The data sources also provided differing results with regard
to dermatological comorbidity. Since regression analyses
were applied to control for age and gender effects, it can
be assumed that these differences are more likely to be
justified by the described selection effects. Generally, it
needs to be noted that we analysed cross-sectional data
and therefore are not able to make statements on causality
but rather on associations. Relevant findings related to
dermatological comorbidity in the claims data were the
higher prevalence of chronic inflammatory skin conditions
(eg, atopic dermatitis, psoriasis, lichen planus), autoim-
mune disease (alopecia areata), nonscarring hair loss and
other disorders of pigmentation and unspecified malignant
neoplasm of the skin. These findings as well as the inverse
association with other melanin hyperpigmentations (ICD-
10 code) fit =13
Remarkably, these associations probably reflect the com-

into previous single publications.
mon autoinflammatory character of these diseases, which,
though different in immunopathological mechanisms, show
common features of autoimmunity as has been described as
3031 Also  the
observed associations of vitiligo and congenital nevi are

multiple autoimmune syndrome (MAS).

consistent with primary research. Eg, in accordance with
our findings in the claims data, a study by van Geel et al
using a cohort of 1004 patients with vitiligo described
a triple higher prevalence (3%) of congenital non
neoplastic naevi compared to the control group (1%),*>
suggesting a common pathogenic link, which, however, is
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Table 5 Prevalence of Dermatologic Comorbidity in People with (n = 2689; Mean Age 50.0 Years) vs without Vitiligo (n = 1,616,989;

Mean Age 45.8 Years), Non-adjusted Claims Data

Participants with Vitiligo Participants without Vitiligo

ICD-Code | Disease % 95% ClI % 95% CI
L20.- Atopic dermatitis 1.7 6.72-8.86 3.6 3.52-3.58
L40.- Psoriasis 6.7 5.79-7.79 2.6 2.60-2.65
L40.0 Psoriasis vulgaris 4.3 3.56-5.17 1.4 1.38-1.41
L40.1 Generalised pustular psoriasis 0.1 0.01-0.27 0.0 0.04-0.04
L40.3 Pustulosis palmaris et plantaris 0.2 0.06-0.43 0.1 0.09-0.10
L40.4 Guttate psoriasis 0.0 0.00 0.0 0.03-0.03
L40.5 Arthropathic psoriasis 0.5 0.26-0.83 0.3 0.28-0.30
L40.8 Other psoriasis 0.7 0.40-1.06 0.3 0.31-0.33
L40.9 Psoriasis, unspecified 34 2.76-4.20 1.4 1.34-1.37
L43.- Lichen planus 0.7 0.40-1.06 0.2 0.15-0.17
L63.- Alopecia areata 1.2 0.84-1.72 0.3 0.24-0.26
L64.- Androgenic alopecia 1.2 0.78-1.64 0.4 0.43-0.45
L65.- Other nonscarring hair loss 3.1 2.46-3.83 1.2 1.20-1.23
L66.- Cicatricial alopecia 0.1 0.02-0.33 0.0 0.04-0.04
L88.- Pyoderma gangraenosum 0.0 - 0.0 0.01-0.01
C43.- Malignant melanoma of skin 0.8 0.51-1.24 0.4 0.38-0.40
C44.- Other and unspecified malignant neoplasm of skin 2.2 1.64-2.79 1.0 1.02-1.05
L8I.- Other disorders of pigmentation 5.8 4.96-6.83 1.0 1.01-1.04
L73.2 Hidradenitis suppurativa 0.1 0.01-0.27 0.1 0.05-0.05
L70.0 Acne vulgaris 2.3 1.80-3.00 1.4 1.42-1.46
Q82.5 Congenital nonneoplastic nevus 0.6 0.34-0.97 0.2 0.17-0.18
L8l.2 Freckles 0.1 0.01-0.27 0.0 0.03-0.04
L81.4 Other melanin hyperpigmentation 1.6 1.13=2.11 0.7 0.64-0.67
L85.3 Xerosis cutis 0.6 0.34-0.97 0.3 0.26-0.27

Note: Significant group differences in bold.
Abbreviation: Cl, confidence interval.

not fully understood.*® These results were only partially
verified in the primary data of the working cohort. Here,
the regression analysis controlling for age and gender
revealed a few disorders as positively associated with viti-
ligo (ephelides, port-wine stains) whereas a few others were
inversely correlated (solar lentigines, acne). The interpreta-
tion of these statistically significant findings is still open for
further investigations.

Strengths and Limitations

In the claims data diagnoses derived from physicians in
routine care, a large proportion of whom were dermatolo-
gists. Due to the secondary nature of this data source, there
is no chance of verifying these diagnoses. In the large-
scale company-based examinations, it has been assured
that trained dermatologists performed the skin examina-
tions. They used dermatoscopy but no wood lights in the
investigations. Thus, in single cases an under- or even
overestimation may have occurred.

Another potential source of uncertainty could be the
clinical differentiation between vitiligo and vitiligo-like leu-
koderma which can hardly be based on morphological fea-
tures only.>* It is conceivable that single patients have
developed a vitiligo-like leukoderma within the framework
of an immunological reaction and that this has been misdiag-
nosed in our cohort as classical vitiligo. With a cumulative
indication of 3.4% in patients with stage III and stage IV
melanoma, vitiligo-like leukoderma is a rare immunological
response. In our cohort, there were only 22 (0.8%) patients
with melanoma in total so the risk of a relevant misdiagnosis
of vitiligo-like eruption seems rather unlikely.

Further limitations derive from the fact that the primary
data are solely based on patients volunteering for the parti-
cipation. However, the cohort of more than 120,000 persons
is sufficient to reflect a substantial proportion of the popula-
tion. A limitation of the secondary data is the reduction of
documented cases to people attending medical services. For
this reason the claims data were related to the primary data.
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Table 6 Logistic Regression Model (Odds Ratios) for Factors Associated with Vitiligo-Diagnosis, Dependent Variable: Assured ICD-

Diagnosis of Vitiligo (L80) in the Claims Data

OR 95% CI for OR
Lower Upper

Age (Continuous) 1.02 1.01 1.02

Gender (Male) 0.84 0.78 0.92
ICD-Code Disease
L20.- Atopic dermatitis 1.99 1.72 2.30
L40.- Psoriasis 1.58 1.08 2.33
L40.0 Psoriasis vulgaris 1.61 1.14 2.27
L40.3 Pustulosis palmaris et plantaris 0.81 0.33 2.00
L40.5 Arthropathic psoriasis 0.64 0.36 1.13
L40.8 Other psoriasis 0.79 0.48 1.30
L40.9 Psoriasis, unspecified 1.22 0.87 1.70
L43.- Lichen planus 2.59 1.62 4.14
L63.- Alopecia areata 3.19 2.23 4.56
L64.- Androgenic alopecia 1.37 0.95 1.99
L65.- Other nonscarring hair loss 1.68 1.33 2.13
C43.- Malignant melanoma of skin 1.50 0.98 2.29
C44.- Other and unspecified malignant neoplasm of skin 1.38 1.06 1.80
L8I.- Other disorders of pigmentation 9.96 8.22 12.07
L70.0 Acne vulgaris 1.69 1.31 2.19
Q82.5 Congenital nonneoplastic nevus 2.53 1.54 4.16
L81.4 Other melanin hyperpigmentation 0.18 0.12 0.25
L85.3 Xerosis cutis 1.36 0.83 2.23

Note: Significant group differences in bold.
Abbreviations: OR, odds ratio; Cl, confidence interval.

Overall, these data reflect the situation in Mid-European
countries like Germany. Results in countries with a higher
proportion of people having dark skin may be different since
people with darker skin show more visible vitiligo and thus
potentially higher burden.

Conclusions

In total, these large-scale data from two independent
cohorts and settings confirm that Vitiligo is a relatively
frequent disease associated with relevant comorbidity. The
resulting discrepancy of claims vs primary data between
0.17% and 0.77% indicates the most probable spectrum of
vitiligo prevalence in Germany. It is more frequently
observed in clinical exams than recorded in claims data,
indicating a marked proportion of people seeking no med-
ical help. Such nonattendance may result from the fact that
many treatment options do not provide satisfying benefits
to the patients, which underlines the need for treatment

among patients with vitiligo. Further studies should addi-
tionally differentiate the phenotype and the patient burden
of vitiligo.
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