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ABSTRACT
Background: The Vitiligo Extent Score (VES) has recently been introduced as a 
physicians' score for the clinical assessment of the extent of vitiligo, but a good patient 
self-assessment score is lacking.

Objective: The objective is to develop and validate a simplified version of the VES as a 
patient-reported outcome measure (PROM).

Methods: After extensive pilot testing, patients were asked to score their vitiligo extent 
twice with an interval of 2 weeks using the Self Assessment Vitiligo Extent Score (SA-
VES). The scores were compared with the physicians' evaluation (VES).

Results: The SA-VES demonstrated very good test-retest reliability (intraclass correlation 
= 0.948, 95% confidence interval [CI]: 0.911-0.970) that was not affected by age, skin type, 
or vitiligo distribution pattern. According to patients, this evaluation method was easy 
to use (22% very easy; 49% easy; 29% normal) and required <5 minutes in the majority 
of patients (73%, <5 minutes; 24%, 5-10 minutes; 2%, 10-15 minutes). Comparison of the 
SA-VES and the VES demonstrated excellent correlation (r = 0.986, P <.001).

Limitations: Few patients had a dark skin type.

Conclusion: The results demonstrate excellent reliability of the SA-VES and excellent 
correlation with its investigator-reported counterpart (VES). This patient-oriented 
evaluation method provides a useful tool for the assessment of vitiligo extent.
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INTRODUCTION
Patient-oriented medicine and patient-empowerment gain increasing attention. It 
is an emerging concept that is encouraged by the World Health Organization. As 
recommended by the Cochrane review on interventions in vitiligo1, it could be valuable 
if patients could score their vitiligo severity. The determination of the affected body 
surface area (BSA) is an important part in the assessment of vitiligo severity. However, 
the assessment of BSA can be difficult even for trained physicians. The most commonly 
used method is the 1% hand rule. However, this may lead to systematic over- or 
underestimation due to the wide individual variation in its interpretation.2

Recently, we developed the Vitiligo Extent Score (VES) to measure the affected BSA of 
patients with vitiligo.3 Initial validation proved that this novel method was superior in 
terms of reliability and userfriendliness compared to Vitiligo Area Scoring Index (VASI) 
in which the 1% hand rule is incorporated.3,4 After extensive validation of the VES, we 
adapted this version to create a patient-oriented scoring tool. The very intuitive nature 
of this instrument serves the purpose of a patient-oriented instrument. The aim of this 
study was to assess the validity and reliability of this new Self Assessment Vitiligo Extent 
Score (SA-VES). Furthermore, we evaluated the patient-reported acceptability and 
applicability of this tool.

METHODS

Study design and ethics
This trial was conducted on behalf of the international Vitiligo Score Working Group 
in close cooperation with the Vitiligo European Task Force and Vitiligo Global Issues 
Consensus Conference group. The validation study of the SA-VES included 2 scorings 
by the patient (session 1: day of inclusion and session 2: retest requested after 2-week 
interval) and 1 additional scoring by physicians (session 3: VES) by using pictures. Validity 
for the SA-VES was determined by comparing the results of the SA-VES (session 1) and 
the results of the VES (session 3).

The study was approved by the local ethics committees [reference number Ghent: 
B670201421409; reference number Amsterdam: W15_117#15.00147] and was 
performed according to the Declaration of Helsinki. Written informed consents were 
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obtained from all participants prior to their participation in the study. The COnsensus-
based Standards for the selection of health Measurement INstruments (COSMIN) 
checklist was used as a guidance for designing and reporting our study.5,6

Participants
Participants were volunteers of all ages (>5 years) with clinically diagnosed vitiligo (non-
segmental). Both patients on or without current treatment were included. Patients were 
enrolled in a consecutive manner at the Ghent University Hospital and the Academic 
Medical Centre in Amsterdam. The majority (estimation 85%) of this patient population 
was naive to filling out the scoring template.

Pilot testing, reliability, and validation
During the pilot testing, the SA-VES was evaluated to ensure the comprehensibility 
and relevance of the tool in different clinical scenarios. To complete the validation a 
second round of test-retest reliability was performed. Similar to the pilot testing, all 
patients were asked to score their vitiligo extent again at home (retest) with an interval 
of 2 weeks to avoid recall bias. Furthermore, in this second round, standardized digital 
clinical pictures were taken on the day of inclusion for the physicians’ evaluation (VES). 
Only in exceptional situations (e.g. when there was a missing picture) in which the 
disease was described as stable were pictures taken on previous hospital visits used. 
VES scores were obtained from 2 independent observers. For comparison, a total VES 
score was used only when having a complete set of pictures, with the exception of the 
waist/genital regions. The SA-VES scores for the waist/genital regions were also not 
taken into account. It was expected that correlations between the SA-VES and the VES 
were positively related and ≥0.75.

Feasibility
To assess the applicability and acceptability, patients were asked to indicate the 
time needed to complete the SA-VES (<5 minutes, 5-10 minutes, 10-15 minutes, >15 
minutes) and patients were invited to record the difficulty of the questionnaire on a five-
point scale (very easy, easy, normal, difficult, very difficult). The correspondence of the 
distribution pattern of the vitiligo patients with the template was scored on a 6-point 
grade scale by 2 physicians: no (=0), very limited (=1), moderate (=2), good (=3), very 
good (=4), and almost perfect resemblance (=5).
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Statistics/data analysis
Statistical analyses were performed using SPSS 22.0 (SPSS Science, Chicago, IL, USA). 
The test-retest reliability was determined by the intraclass correlation coefficient 
(ICC). The ICC was calculated in a 2-way mixed model with absolute agreement and 
reported as single measures. Test-retest reliability was found to be adequate if the ICC 
was ≥0.70.7 For not normally distributed data, logarithmic transformation was carried 
out if a normal distribution could be reached. In case normal distribution could not be 
achieved, Pearson correlation analysis was performed. We also aimed to determine the 
smallest detectable change (SDC), i.e. change beyond measurement error.8 The SDC was 
calculated by the formula SDC95 = 1.96 × √2 × STandard Error of Measurement (SEM), 
where SEM = Standard Deviation (SD)√σ2(o) + σ2(e)2.

To evaluate the validity of the SA-VES, Pearson correlation coefficients were calculated 
between the patients’ scores and the physicians’ scores. Validity was found to be 
adequate if correlations were >0.50.7 Bland-Altman plots were used as a parameter 
for measurement error and to detect systematic differences. Several subanalyses were 
performed to exclude the influence of possible factors which could affect the reliability 
of the tool. In all cases, significance level was set at P < 0.05.

RESULTS

Development of the scoring template (SA-VES)
In association with the International Vitiligo Score Working Group a simplified version 
of the validated VES tool was developed as a self-administered tool for the patients (SA-
VES). The validated VES instrument is based on clinical pictures that mimic the natural 
distribution of vitiligo (non-segmental) including 19 different body areas reflecting 6 
different degrees of involvement (1%, 5%, 10%, 25%, 50%, 75%).3 The percentage of 
depigmentation in each picture was calculated by ImageJ analysis (National Institutes 
of Health [NIH], Bethesda, MD, USA). The purpose of this tool is to select the most 
representing pictures from the scoring sheet. In the SA-VES (Figure 1), the number of 
body areas to score is reduced to 12 and no subscoring options are included, as in the 
physicians’ version (www.vitiligo-calculator.com). The total and final SA-VES score is the 
sum of measurements from all areas, which can be calculated by using a converting 
table, which is similar to the VES.
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Table 1 - Demographics of the vitiligo patients in the pilot test group and validation group.

Pilot test group Validation group

Men 47/98 (48%) 23/50 (46%)

Women 51/98 (52%) 27/50 (54%)

Median age (IQR) 40.0 (28.8-47.0) 33.5 (15.8-48.0)

BSA mean (median [IQR]) 4.6% (2.57% [1.1-5.14])
(based on SA-VES)

4.79% (1.86% [0.97-4.06])
(based on VES)

Photo skin type

I
II
III
IV
V

1/98 (1%)
14/98 (14%)
69/98 (70%)

7/98 (7%)
7/98 (7%)

0/50 (0%)
10/50 (20%)
34/50 (68%)

4/50 (8%)
2/50 (4%)

Resemblance with depigmentations of the template

No
Very limited
Moderate
Good
Very good
Almost perfect
Missing pictures

0/98 (0%)
0/98 (0%)

3/98 (3.1%)
32/98 (32.7%)
51/98 (52.0%)

9/98 (9.2%)
3/98 (3.1%)

0/50 (0%)
0/50 (0%)
2/50 (4%)

13/50 (26%)
28/50 (56%)
7/50 (14%)
0/50 (0%)

BSA, Body surface area; IQR, interquartile range; VES, Vitiligo Extent Score; SA-VES, Self Assessment Vitiligo Extent Score

Pilot testing
The pilot-testing phase was performed in 98 patients (Table 1). All patients were able to 
fill in the template, which indicates adequate comprehensibility of the instrument. The 
mean SA-VES score was 4.63% (median: 2.61; interquartile region [IQR]: 1.14-4.92). The 
ICC between test and retest scores was 0.894 (Table 2). Pearson correlation coefficient 
between test and retest scores of the pilot testing was high for each body location (face: 
r = 0.868, trunk: r = 0.961, extremities: r = 0.944, feet: r = 0.794, and hands: r = 0.844).

Based on the experience during the pilot testing some adjustments were taken into 
account. As the interval time between test and retest during the pilot testing was less 
stringently documented this was improved during the validation phase. Additionally, a 
small correction of the template was performed for the feet area as the depigmented 
areas on the feet did not correspond exactly with the correct measurement performed 
by digital image analysis (ImageJ). Furthermore, some patients forgot to fill in the 
reverse side of the template sheet, which was therefore more clearly emphasized during 
the validation phase.
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Validation phase
Reliability
The SA-VES template was completed by 65 patients (assessment). The reassessment was 
performed by 54 (83%) of patients above. Four of the re-tests were received after start of 
the analyses, which comprised finally 50 patients who completed both assessment and 
reassessment on time. The total scores per patient ranged for the SA-VES from 0.05% to 
65.88%, with a mean of 5.51% (median: 2.47%; IQR: 0.91%-5.66%). Most patients (44/50; 
88%) included for the analyses had a BSA of <10% (Figure 2). Test-retest reliability analysis 
for the SA-VES showed an ICC of 0.948 (0.911-0.970). This corresponded to a SDC95 of 
3.23%. Although the SA-VES values of the retest were similar to the first assessment (SA-
VES retest: mean BSA 5.76%, median: 2.46%, IQR: 1.16%-5.89%), paired analysis showed 
a significant higher estimation of the BSA during the retest session (P = 0.031) (Figure 3, 
A and B). No significant difference in ICC was observed between the pediatric and adult 
population.

Figure 2 - Correlation analysis between test and retest Self Assessment Vitiligo Extent Score 
(SA-VES) pilot test group (A), validation group (B), and combined study group (C). Correlation 
analysis between SA-VES and VES: test SA-VES versus VES (D) and retest SA-VES versus VES (E).
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Validity
We assessed the correlation between SA-VES and VES. The mean area of depigmentation 
scored by 2 observers using the VES was 4.79% (median: 1.86; range: 0.06%-59.14%). As 
the ICC between the 2 observers was excellent (0.984 [95% CI 0.972-0.991]; SDC = 2.34%), 
the mean values of both observers were used for further analyses. The comparison 
between the patients’ and physicians’ score demonstrated a correlation coefficient of r 
= 0.986 (P = 0.001). In 28/50 cases (56%) the patients’ reported affected BSA was higher 
compared to physicians’. Wilcoxon analysis showed no significant difference between 
patients’ or physicians’ scoring. Bland-Altman plots demonstrated no signs of systematic 
differences (Figure 3, C and D). Also no obvious floor or ceiling effects were found for the 
SA-VES compared with the more detailed VES.

Feasibility and subjective evaluation by the patients
User-friendliness and rapidity was evaluated by 41 patients at the day of inclusion. 
According to the patients this evaluation method was easy in use (very easy: 9/41 
[22%], easy: 20/41 [49%], normal 12/41 [29%]). None of the patients rated the SA-VES 
scoring as difficult or very difficult. Filling out the SA-VES required <5 minutes in most 
patients (30/41 [73%] <5 minutes, 10/41 [24%] 5-10 minutes, 1/41 [2%] 10-15 minutes). 
No correlation was found between an increased impact score and a higher assessment 
of the SA-VES compared to the VES.

Influence of skin type, age and picture resemblance
Skin type had no marked influence on the values of the ICC (test-retest), which ranged 
for all investigated skin types around 0.9 (Table 2). However, skin types I and VI were 
not represented in this study population. The age of the patients also did not affect the 
ICC values, with patients below 16 years of age (n = 21 years; range 6-15 years) having 
an ICC of 0.937 (0.852-0.974). The resemblance of the patients’ vitiligo distribution and 
the pictures was scored by 2 physicians on a 6-point scale (Table 1). SA-VES scores were 
not markedly influenced by the grade of resemblance. The ICC scores for moderate 
resemblance was 0.960 (0.734-0.996), good 0.951 (0.906-0.974), very good 0.881 (0.820-
0.922), and almost perfect 0.934 (0.825-0.976).
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Figure 3 - Bland-Altman plots for the pilot test group, between test and retest Self Assessment 
Vitiligo Extent Score (SA-VES) (A). Bland-Altman plots for the validation group, between test 
and retest SA-VES (B), test SA-VES and VES (C), and retest SA-VES and VES (D).

Table 2 - Intraclass correlation of the intra-rater agreement and smallest detectable changes.

SA-VES ICC (95% CI) SDC95

Pilot test group (n = 98) 0.894 (0.846-0.928) 5.02%

Validation group (n = 50) 0.948 (0.911-0.970) 3.23%

Combined (n = 148) 0.913 (0.881-0.936) 4.49%

Skin type II (combined n = 24) 0.933 (0.849-0.971) 2.03%

Skin type III (combined n = 103) 0.907 (0.865-0.936) 4.24%

Skin type IV (combined n = 11) 0.895 (0.655-0.971) 9.26%

Skin type V (combined n = 9) 0.933 (0.748-0.984) 3.32%

CI, Confidence interval; ICC, intraclass correlation coefficient; SA-VES, Self Assessment Vitiligo Extent Score; SDC, smallest 
detectable change.
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Table 3 - Pearson correlation analysis (validation group).

Test SA-VES vs retest SA-VES Test SA-VES vs VES Retest SA-VES vs VES

r P value
Mean Δ 
BSA% r P value

Mean Δ 
BSA% r P value

Mean Δ 
BSA%

Face 0.925 <0.001 0.18 0.783 <0.001 0.39 0.772 <0.001 0.36

Trunk 0.972 <0.001 0.49 0.960 <0.001 0.43 0.914 <0.001 0.64

Extremities 0.971 <0.001 0.71 0.984 <0.001 0.60 0.961 <0.001 0.87

Feet 0.922 <0.001 0.09 0.816 <0.001 0.16 0.829 <0.001 0.18

Hands 0.711 <0.001 0.12 0.802 <0.001 0.17 0.817 <0.001 0.17

All locations 0.988 <0.001 0.98 0.987 <0.001 1.17 0.982 <0.001 1.19

BSA, Body surface area; SA-VES, Self Assessment Vitiligo Extent Score; VES, Vitiligo Extent Score

Correlations depending on body locations
High correlations between test and retest scores were found for each body location 
(Table 3). The Pearson correlation coefficient was lowest for the hands. This was partly 
due to one patient who had not marked any depigmentations on the hands in the first 
round while in the retest a depigmentation of 1.5% was marked. Comparing the SA-VES 
with the VES, the face had the lowest correlation. However, this was due to discrepancy 
of one patient’s self-assessment, where depigmentation of over 50% of the face was 
indicated; however, this was not confirmed on clinical examination.

DISCUSSION
In this study, we developed and validated an intuitive, patient-reported outcome 
measurement instrument called the SA-VES. The reliability of the scoring tool was 
confirmed by an excellent test-retest reliability, which was tested in a large number of 
patients (n = 148). The patients’ characteristics (age, extent, duration of disease, and 
skin type) had little influence on the reliability of the SA-VES scores. The SDC95 was small 
(1.18%) in patients with a BSA <5%, which is applicable to the majority of patients in 
daily practice. Moreover, a comparison with the VES for physicians showed an excellent 
correlation without signs of systematic overestimation or underestimation even in 
patients with high psychological disease impact.

The SA-VES was given to patients without any information or guidance besides 1 written 
sentence on top of the scoring template. The tool was comprehensive for most patients, 
even children (6-15 years). In this study, the same conversion table for estimation of 
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the total BSA was used for children as well as adults, although a pediatric conversion 
table could be a valuable addition in the future. A limitation of the SA-VES might be 
the tendency to increased variation in patients with extensive vitiligo. However, our 
previous study showed that BSA assessment by using the 1% palm rule introduces more 
variation in patients with extensive vitiligo.3 A self-assessment method using the VASI, 
called the SA-VASI has previously been evaluated by Komen et al.9 This method was time-
consuming with only 35% of patients able to complete the questionnaire in 5 minutes. 
A poor reliability was observed, which only improved after adding an instruction video 
(unpublished data). The SA-VASI was considered as easy to use by only 47% of the 
patients. Another study, by Ukoha et al. investigated whether patient-reported BSA 
involvement using a questionnaire corresponded with investigator-reported affected 
BSA using hand units.10 Agreement using the weighted Kappa statistic was low (0.371) 
and were rated as fair agreement with Landis’ criteria. This method provides, in contrast 
to the SA-VES, a rather rough estimation of BSA. Another advantage of the SA-VES is the 
information on the involved body areas. This is known to exert an important influence 
on the disease impact and response to treatment.11,12 Moreover, one could assign a 
degree of involvement for each area. Patient-reported outcome measures (PROMs) 
are increasingly recognized as valuable and essential information within the current 
healthcare system.13 If reliable, self-assessment could allow a better monitoring of the 
disease status, especially in dedicated internet cohorts. For the implementation of 
the SA-VES, a web-based application is under construction to improve the feasibility 
and accessibility of the tool (www.vitiligo-calculator.com). Disease impact and social 
stigmatization are other key aspects of vitiligo that are not measured by this tool. 
Methods for quantifying the disease impact are being developed and validated.14 A 
combination of an impact measure with the SA-VES would offer a complete assessment 
of disease severity from the patients’ point of view.

Possible limitations of this study include that most of the investigated patient population 
was of photo skin type II-IV. An additional study, assessing patients of skin type VI will 
be of interest. Furthermore, the VES is not applicable for segmental vitiligo. Additionally, 
the patient population had a relatively limited extent of vitiligo and the number of 
parents that filled in the SA-VES for (or together with) their children was not recorded 
in a systematic way.

Conclusion
In this study we validated the SA-VES, which proved to be a feasible, fast, and user-friendly 
instrument according to the patients’ feedback. Furthermore, a good correlation to the 
physicians’ score (VES) was demonstrated. The tool is easy to comprehend and may 
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provide important information about disease extent of a large cohort of patients over 
time. It represents a valuable tool for everyday clinical practice as well as clinical trials. 
The overall distribution of SA-VES scores could also be used to establish epidemiological 
patterns of vitiligo in different institutes, countries, and regions.
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