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Identifying which factors contribute to vitiligo severity
and determining their individual weight are important
in the management of vitiligo. The aim of this study is
to investigate the predictive variables concerning viti-
ligo severity as perceived by the patients. Based on
a questionnaire, several factors that may contribute
to the Patient Global Assessment (PtGA) of severity
were investigated within a Belgian vitiligo population
(n=291). In addition, possible factors influencing viti-
ligo severity were scored and ranked. The strongest
correlations with the PtGA of severity were found for
impact, Dermatology Life Quality Index and disease
extent. Based on multivariable regression analyses,
64.7% of PtGA of severity could be predicted by sub-
jective and objective variables, while 32% could be
explained by objective clinical features only. Patients
considered lesion location, extent and disease activity
as the most important contributing factors to severi-
ty. Vitiligo severity is determined by objective clinical
features, but also, for a significant part, by the perceiv-
ed impact of the disease.
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Vitiligo is an acquired depigmenting skin disease
affecting approximately 0.5-2% of the population
worldwide. There is no definite cure to date, but available
treatments have varying success (1). New and promising
treatments are currently being investigated (2, 3). To
develop treatment decision guidelines or criteria for
these novel therapies a correct definition or interpreta-
tion of “severity” is required (4). This will not only lead
to more meaningful criteria, but also to a more accurate
evaluation of vitiligo status and subsequent better patient-
centred care.

Severity of vitiligo is closely associated with the
disease extent: the determination of the affected body
surface area (BSA) is, in general, considered a relevant
aspect in the assessment of vitiligo severity. For the
latter, we recently developed and validated the Self As-
sessment Vitiligo Extent Score (SAVES) for the patient
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SIGNIFICANCE

Understanding which factors determine the severity of viti-
ligo from a patients’ perspective is crucial to choose the
right treatment for the individual patient. Traditionally, the
extent of the disease, has been considered the main factor
that influences the severity of vitiligo. This study found that
a combination of several objective clinical features (e.g.
extent, skin type, disease activity) explains 32% of the
variation in perceived disease severity, and that personal
subjective factors (e.g. perceived disease impact) explain
another major part. These findings are important for the
management of vitiligo and stratification of patients in
treatment guidelines.

to measure the BSA affected (5). However, severity
may not only entail disease extent, but also additional
factors, such as disease activity, location of lesions, skin
phototype, and other patient-related factors. In addition,
impact on quality of life (QoL) can also significantly
contribute to the perception of severity of vitiligo. It
has been shown previously that QoL is related to factors
such as the time of disease onset, Sex, age, cultural
differences, limitations in social life and differences in
coping mechanisms with the disease (e.g. anger, em-
barrassment, shame, depression) (6—8). Identification
of such factors may aid in defining vitiligo severity,
which subsequently may be integrated into treatment
decisions or criteria.

Setting up these criteria only from the physician’s point
of view can lead to prerequisites that leave subsets of “in-
eligible” patients with unmet medical needs. For psoria-
sis, the minimum severity for access to some biologicals
is set at a Psoriasis Area Severity Index (PASI) score of
10. This restriction excludes patients with psoriasis who
have solely genital, scalp or nail psoriasis, leaving them
with less efficacious treatments, while the psychosocial
impact may be high (9). It is therefore of primary im-
portance to investigate the definition of disease severity
of vitiligo from the patient’s point of view.

The aim of this study was to gain insight into which
variables are independently associated with and predict
vitiligo severity, as perceived by the patients. For this we
performed a survey within a Belgium cohort inquiring
into the patient’s experience of their own vitiligo and
factors that might affect vitiligo severity in general.
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MATERIALS AND METHODS

Study design and ethics

This trial was conducted during consultations at the Department
of Dermatology at the Ghent University Hospital in Belgium
(October 2017 to start of October 2019). The questionnaire was
constructed in cooperation with the Dutch society for vitiligo
patients “Vitiligo.nl” and in collaboration with Amsterdam Uni-
versity Medical Center (the Netherlands). The study was approved
by the local ethics committees of Ghent University Hospital and
reported at the Amsterdam Medical Center (reference numbers:
B670201421409 and W17_355#17.413 respectively). Written in-
formed consent from all participants completing the questionnaire
was requested. The COnsensus-based Standards for the selection
of'health Measurement INstruments (COSMIN) checklist was used
as a guidance for designing and reporting the study.

Participants

Participants were vitiligo (non-segmental) patients >16 years of
age consulting the Department of Dermatology at Ghent Uni-
versity Hospital (Belgium), who were willing to complete the
questionnaire.

Construction of the questionnaire

A draft version of the questionnaire was thoroughly checked by
several members of the Dutch patient society (vitiligo.nl) and
modified based on patients’ preferences. Validation (content and
construct validity) of the used Patient Global Assessment (PtGA)
of severity (5 point scale) and the Impact score (scale 0—10) and
their exact formulations are described in our previous paper (10).
The PtGA is based on a 5-point rating scale (ranging from very
severe to not severe at all) and is introduced by a question on
how the patients perceive the overall severity of their vitiligo
when considering all factors, such as vitiligo extent, skin type,
lesion location, etc. The content validity (relevance, completeness
and comprehensiveness) of the remaining questions included in
this study was also evaluated by the same members of the Dutch
patient society.

The questionnaire was divided into 2 parts: Part 1 included
patients’ characteristics (e.g. disease extent, skin phototype, age
of onset, associated thyroid disease, disease activity) and indi-
vidual/personal interpretation of their vitiligo severity (PtGA of
severity) and impact. Location-related variables (presence and
extent of lesions on visible areas (face and hands) were assessed
with the SAVES. Part 2 focused on the patients’ interpretation
of contributing factors to vitiligo severity in general. Potential
factors associated with vitiligo severity in general were rated by
the patients on a scale from 0 to 10. These potential factors were
chosen a priori by the patients’ panel involved in construction of
the questionnaire. Factors included were: vitiligo extent, impact
on daily life, location of vitiligo, age, sex, photo skin type, country
of origin/culture, activity/stability of vitiligo, reactions from other
people, and modified behaviour because of vitiligo. The same 10
items were ranked in a top 5 according to the assumed contribution
to the overall severity of vitiligo in general. All questionnaires were
self-administered by the patients. Within a subgroup of patients
(age > 18 years) body locations as presented in the SAVES were
ranked in order of significance.

Statistical analysis

Statistical analyses were performed using IBM SPSS® Statistics
version 26 (SPSS Science, Chicago, IL, USA). Descriptive sta-
tistical analysis was performed for patient characteristics and
responses. Linear regression analyses were carried out to deter-
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mine the association between variables included in the study and
the PtGA of severity. The strength of the correlation between the
variables and the PtGA of severity was evaluated with Spearman’s
correlation coefficients. The adjusted R square is reported to show
the proportion of explained variation in PtGA of severity. Missing
values were excluded from the final analysis.

Sixteen variables were considered to be interesting to investigate
and were selected a priori (pre-specified variables) and included in
the correlation and regression analyses: SAVES score (total disease
extent), number of locations involved, disease activity in the past
6 months, number of active locations, disease duration, skin type,
extent and presence of vitiligo on visible areas (hand or face), age
at inclusion, sex, associated thyroid disease, age of disease onset,
impact score and Dermatology Life Quality Index (DLQI).

A full model was constructed and automatic backwards multiva-
riable regression analyses performed, assuming linear relationships
of predictors to outcome (p-value <0.1). Only variables that were
significantly associated (p<0.05) with PtGA of severity in the
univariable regression analysis were included in the final model
(Table SI"). Disease impact and DLQI were regarded as composite
measures including aspects of disease extent, disease activity, and
location of the lesions. Therefore, regression analyses with and
without disease impact and DLQI were performed. In the case of
multicollinearity, the variable with the lowest R? in the univariate
regression was excluded. The ranking scores for contributing
factors to vitiligo severity in general were compared with the
paired samples Wilcoxon test. Comparisons between groups were
conducted using the Kruskal-Wallis test. All tests were 2-sided,
and the significance level was set at 5%.

RESULTS

Patients characteristics in relation to the Patient Global
Assessment of severity

In total, 315 patients were recruited from Ghent Univer-
sity Hospital. Of those, a total 0f 291 completed the PtGA
question about severity and could be used for further
analyses (Table I). Patient clinical features/characteris-
tics (e.g. age, sex, skin phototype, vitiligo extent, disease
activity, disease duration, presence of lesions on hand
and face) and quality of life-related outcome measures
(e.g. Impact scale 0—10 and DLQI) are shown in Table I.
Fig. 1 includes the general distribution of the PtGA of
severity within our population.

Univariable linear regression and correlation analysis

This part investigated the contribution of the different
clinical variables and quality of life-related outcome
measures to the PtGA of severity. Based on the univariate
linear regression analyses shown in Table SIT', it is de-
monstrated how much the variation (R?) in the patients’
severity perception can be explained/predicted by each
separate variable. Highest adjusted R? scores were found
for impact score 0—10, DLQI, vitiligo extent, extent of
vitiligo on the hands and number of locations involved
(adjusted R? 0.513, R? 0.251, R? 0.107, R? 0.099 and

*https://www.medicaljournals.se/acta/content/abstract/10.2340/00015555-3823
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Table I. Patients’ characteristics

Characteristics

Sex, F/M, n, %

Age of onset, years, n, mean/median+SD

Age at inclusion, years, n, mean/median+SD
Disease duration, months, n, mean/median+SD
Associated autoimmune disease, n, no-yes, (%)
Associated thyroid disease, n, no-yes, (%)

291, 58.1/41.9
266, 28/26+14
291, 39/39+14
263, 132/96+126
275, 227-48 (17.5)
258, 31-227 (12)

Skin type, n (%) 278
Phototype 1 4 (1.4)
Phototype 2 102 (36.7)
Phototype 3 134 (48.2)
Phototype 4 31 (11.2)
Phototype 5 7 (2.5)
Phototype 6 0 (0)

SAVES (BSA) score, n, mean/median+SD

Disease activity in past 6 months, n, no-yes; %yes
Face involved, n, no-yes; %yes

Hands involved, n, no-yes; %yes

Number of locations involved?, n, mean/median+SD
Impact score (scale 0-10), n, mean/median+SD
DLQI, n, mean/median+SD

Number of active locationsa, n, mean/median+SD
Extent of vitiligo on the face, n, mean/median+SD
Extent of vitiligo on the hands, n, mean/median+SD

272, 4.28/1.62+8.61
191, 61-130; 68.1
271, 38-233; 86.0
271, 69-202; 74.5
275, 5.62/5.00+3.33
218, 4.72/5+2.87
267, 3.56/2.00+4.47
191, 1.95/1.00+2.26
271, 0.57/0.23+0.81
271, 0.32/0.10+0.45

®Based on 15 predefined locations.
M: male; F: female; SD: standard deviation; SAVES: Self-Assessment Vitiligo
Score; BSA: body surface area; DLQI: Dermatology Life Quality Index.

R? 0.095, respectively (»p<0.001)), while moderate as-
sociations were found for the presence of vitiligo on the
hands, the extent of vitiligo on the face, number of active
locations, disease activity in the last 6 months, disease du-
ration, skin type and age at inclusion (adjusted R* 0.065,
R? 0.063,R* 0.051, R? 0.031, R* 0.036, R? 0.018, and
R? 0.015 respectively). The adjusted R? of vitiligo extent
on visible areas (hands and face) contributed more to
the PtGA of severity than just the presence or absence
of vitiligo on these locations. The significant variables
in this univariate regression model were subsequently
included in the multivariate regression model.

Spearman’s correlation analysis demonstrated that the
PtGA of severity showed the highest correlations with
Impact 0-10 (r=0.71), DLQI (r=0.49), vitiligo extent
(r=0.44) and vitiligo extent on the hands (r=0.35) and
moderate correlations with disease activity (1: activity
in past 6 months (r=0.20); and 2: number of active loca-
tions (r=0.22)).

40.09

30.0%]

20.0%)

% of patients

0.0% Moderate Severe

PtGA for severity

Fig. 1. General distribution of the Patient Global Assessment (PtGA)
of severity scores.

Not severe Mild

Very severe
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Multivariable linear regression analyses

Based on the multivariable linear regression models
(Table II), it is demonstrated that 5 independent varia-
bles remain significant in the regression model based on
backwards selection: Impact scale 0—10, skin phototype,
vitiligo extent, presence of vitiligo on the hands, and
extent of vitiligo on the face. However, disease impact
is a composite measure influenced by several disease-
related factors. In a multiple regression model excluding
Impact 0-10 and DLQI, 4 independent clinical features
explain 32% (adjusted R? 0.320) of the variance of PtGA
of severity: vitiligo extent, extent of lesions on the face,
disease activity (number of active locations) and skin
phototype.

After the addition of the disease impact score 0—10
and, in a second step, DLQI, the explained variation in-
creased to 62.8% and 63.3%, respectively, indicating that
the DLQI accounted for only an additional R? of 0.005
independent of disease impact. This indicates that impact
measures almost all aspects of DLQI that contribute to
PtGA of severity. Nonetheless, no evidence of multicol-
linearity was found for DLQI and impact score (0—10)

Table II. Multiple linear regression models

Effect estimate Signi-

Variable (95% CI) ficance

Full model (without disease impact and DLQI): n=152; adj. R%=0.314

Skin type 0.396 (0.213-0.580) 0.000

SAVES (%) 0.046 (0.022-0.069) 0.000

SAVES face (%) 0.198 (0.004-0.392) 0.045

Number of active locations 0.066 (-0.008-0.141) 0.082

Disease activity (last 6 months) 0.236 (-0.121-0.593) 0.194

SAVES hands (%) -0.240 (-0.675-0.195) 0.278

Age (years) 0.006 (-0.006-0.017) 0.347

Number of vitiligo locations 0.012 (-0.042-0.066) 0.663

Duration of vitiligo 0.000 (-0.001-0.002)  0.675

Vitiligo on the hands 0.082 (-0.307-0.472) 0.677

Backward regression model (without disease impact and DLQI): n=152; adj.
R2=0.320

Skin type

SAVES (%)

Number of active locations

SAVES face (%)

Full model: n=109; adj. R*=0.633

Disease impact

Skin type

SAVES (%)

Vitiligo on the hands

0.379 (0.199-0.559) 0.000
0.044 (0.025-0.063) 0.000
0.095 (0.037-0.152) 0.001
0.202 (0.025-0.380) 0.026

0.220 (0.165-0.275) 0.000
0.239 (0.059-0.419) 0.010
0.027 (0.006-0.049) 0.014
0.350 (-0.005-0.704)  0.053
SAVES hands (%) -0.380 (-0.819-0.058) 0.089
SAVES face (%) 0.159 (-0.056-0.375)  0.145
Age 0.006 (-0.004-0.017)  0.245
Duration of vitiligo 0.000 (-0.002-0.001) 0.482
Number of active locations 0.019 (-0.048-0.086) 0.572
DLQI 0.009 (-0.027-0.045) 0.614
Disease activity (last 6 months) -0.056 (-0.393-0.281) 0.743
Number of vitiligo locations -0.002 (-0.052-0.049) 0.946

Backward regression model: n=109; adj. R*=0.647

Disease impact 0.229 (0.183-0.274) 0.000
Skin type 0.241 (0.071-0.411) 0.006
SAVES (%) 0.025 (0.006-0.044) 0.010
Vitiligo on the hands 0.372 (0.044-0.700) 0.027
SAVES face (%) 0.201 (0.018-0.384) 0.032
SAVES hands (%) -0.364 (-0.774-0.045)  0.081

Bold: p<0.05.
95% CI: 95% confidence interval; SAVES: Self-Assessment Vitiligo Score; DLQI:
Dermatology Life Quality Index.
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in the regression model (variance inflation factor (VIF):
1.85 and 1.72, respectively and tolerance: 0.54 and 0.5,
respectively) indicating that both scores also measure,
to some extent, a slightly different part of the disease.
After the addition of the disease impact score 0—10 and
DLAQ)I, the independent factors for the explained variation
(64.7%) did not withhold the DLQI in the final backward
regression model.

Factors influencing vitiligo severity in general according
to the patients

In Part 2, patients were asked about their opinion on
which factors of the disease they believed influence the
general severity of vitiligo the most. A score (of 0—10)
for the contribution of each separate factor to vitiligo
severity in general (not referring to patients’ individual
situations) was asked (Table I1I). Median scores higher
than 6 were attributed to lesion location (median §;
interquartile range (IQR) 6-10), disease extent (median
8; IQR 5-10), disease activity (median 7; IQR 5-9) and
reactions from the patients’ environment (median 7;
IQR 4-9). Notably, the location of lesions had a higher
mean ranked score than the disease extent (Table SII';
p-value from Wilcoxon signed-rank test <0.001). It was
also noted that the activity/stability of the disease had a
higher median ranked score (median 7; IQR 5-9) than
daily impact (median 6; IQR 3-8), modified behaviour
(median 6; IQR 1-9), skin phototype (median 5; IQR
2-8), age (median 5; IQR 2-7), sex (median 3; IQR
0-5) and cultural background (median 2; IQR 0-6) (p-
values <0.01).

When patients were asked to rank the same 10 items
in a top 5 according to relevance in the contribution to
severity perception, the highest ranks were observed for
the location of lesions (ranked in top 1: 41.5%, ranked in
top 1-3: 80.3%), followed by disease extent (ranked in
top 1: 32.5%, ranked in top 1-3:74.7%) disease impact
(ranked in top 1: 9.8%, ranked in top 1-3: 47.2%) and
disease activity (ranked in top 1: 5.7%, ranked in top
1-3:30.1%) (Table I1I).

Ranking body locations according to their importance
in the context of severity perception

Fifty patients (age range 18—69 years) ranked the body
locations (1 as most important and 15 as the least im-

Table III. Ranking factors in top 3 of 5 selected factors

Table IV. Body locations ranked according to the importance
(interpretation of vitiligo severity in general)

Significance (p-value)

Location Median rank IQR range compared to factor below
Head 1 1-1 p<0.001
Hands 2 2-2 p<0.001
Back of arms 4 3-4 N.S.
Front of arms 4 3-6 p=0.001
Trunk 6 5-7 N.S.
Front of legs 6 5-7 p=0.004
Back of legs 7 6-8 p=0.003
Back 8 7-9 N.S.

Feet 9 7-10 N.S.
Armpits 10 8-11 N.S.
Genital 11 8.5-11 N.S.
Gluteal region 11 9-12 N.A.
Bold: p<0.05.

IQR: interquartile range; N.S.: not significant; N.A.: not applicable.

portant body location) (Table IV). Significant higher
ranks were found for the face, followed by the hands,
arms, trunk and legs. The back, feet, armpits, genital
and gluteal area were considered to be less important
locations contributing to severity perception in general.

DISCUSSION

This study evaluated potential factors associated with
perception of vitiligo severity. A commonly used as-
sessment method to evaluate vitiligo from the physician’s
point of view is disease extent. In clinical practice and
trials, the use of scoring systems to estimate disease
extent, such as the Vitiligo Extent Score or Vitiligo Area
Scoring Index, remain important, as they provide key
information about the status of the disease and quantify
differences over time (11, 12). However, this informa-
tion will not necessarily reflect the disease severity as
experienced by the patient.

Previously, we confirmed the validity of the PtGA
score for assessing vitiligo severity (10). In the current
study we identified several independent factors (impact,
skin phototype, extent, presence of vitiligo on the hands,
extent of lesions on the face and hands) contributing for
65% of the variance in the PtGA for disease severity
as experienced by the patients. A model including only
objective clinical features (excluding impact and DLQI)
resulted in an explained variance of 32%, including
the independent factors disease extent, skin phototype,
number of active locations and extent of lesions in the
face. The finding that the PtGA of severity is, for a large

Patients ranked factor as
Rating factors

Patients ranked this factor as 2"
most important (top 1), % most important (top 2), %

Patients ranked
factor in top 1-3, %

Patients ranked this factor as 3™
most important (top 3), %

Location 41.5 25.7
Extent 32.5 26.1
Daily impact 9.8 16.2
Disease activity/stability 5.7 10.0
Reaction from other people 6.5 8.3
Skin phototype 1.6 4.1

13.1 80.3
16.1 74.7
21.2 47.2
14.4 30.1
15.3 30.1

6.4 12.1

In gray: highest percentages.
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part, not explained by measurable physical characteristics
stresses the fact that physicians are unable to correctly
classify the severity of vitiligo as experienced by the
patient based on clinical disease criteria alone. Impact
scales, whether it is a short 0—10 scale, as used in the
current study, or detailed questionnaires, such as the Viti-
ligo Impact Patient Scale (VIPs), offer crucial additional
information to estimate the perceived severity of the
disease (13, 14). Separating the subjective (e.g. percei-
ved disease impact) from clinical components (objective
clinical features) of disease severity can help to design
and justify the optimal treatment strategy. Furthermore,
it will lead to an increased individual treatment approach
and facilitate personalized advice on coping strategies
for patients with vitiligo (15).

An interesting finding was that the extent of vitiligo
on visible areas (hands and face) contributed more to
the PtGA of severity than just the presence or absence
of vitiligo on these locations. This was also reflected in
the significant correlations found in the current study
between the extent of vitiligo on the hands and face (r=
0.34 and r=0.22) and PtGA of severity. Moreover, in Part
2 of'this study, both the location and extent of the lesions
were ranked by the patients on top as the most important
factor contributing to vitiligo severity in general.

Disease activity (number of active locations) was
withheld as a significant independent predictive factor
for disease severity (PtGA of severity) in the multiva-
riable regression analyses excluding impact and DLQI.
Although active vitiligo, in most cases, lacks pruritus or
pain, disease activity in this study is also clearly linked
with perceived severity of vitiligo. This was demonstra-
ted by the significant correlations between the 2 disease
activity scores (activity in the past 6 months and number
of active locations) and the PtGA of severity. Disease sta-
bility is often neglected as a primary outcome in studies,
and long-term data on the best strategy to limit disease
progression are limited. This is important, as discase
stability is a more feasible treatment target with the cur-
rently available treatments, while >75% repigmentation
(primary outcome in the Cochrane review) is less often
achieved (16).

Strengths and limitations

The strengths of this study are the large patient popu-
lation, and that the questionnaire was constructed in
cooperation with the Dutch society for vitiligo patients
to ensure content validity. To our knowledge, no similar
data have been published to date in the field of vitiligo.
However, some limitations of this study should be noted.
First, no generalization of results is yet possible, due to
the recruitment at only a single tertiary referral centre.
Further trials are needed to confirm the results in different
patient populations including more patients with skin
phototype IV=VI. Another limitation is that we consi-
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dered only 2 unique locations (face and hands) based on
the a priori assumption that these visible locations may
contribute the most to the perceived disease severity.
Regarding perception of severity (PtGA of severity),
post-hoc partial correlations controlled for disease extent
(SAVES) showed correlation coefficients for the extent
of vitiligo on the hands, the face, the trunk, the extre-
mities, and the feet of 0.153 (p<0.012), 0.101 [p=not
significant (NS)], —0.113 (»p=NS), 0.033 (p=NS), and
—0.001 (p=NS), respectively.

Conclusion

This study provides important information about the per-
ception of disease severity by patients, and represents va-
luable information for clinical practice and clinical trials.
Furthermore, this information is essential in composing
treatment criteria. Patients’ perceptions of the severity
of vitiligo can be considered as a composite measure,
including not only objective clinical features (e.g. disease
extent), but also, for a significant part, subjective factors
(e.g. perceived disease impact).
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