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Vitiligo is a non-contagious skin disorder with loss of 
pigmentation, often impairing patients’ well-being. This 
study used Dermatology Life Quality Index (DLQI), 
Adjustment to Chronic Skin Disorders Questionnaire 
(ACS), Beck Depression Inventory (BDI) and additional 
questions to explore quality of life (QoL), coping, depres-
sion and stigmatisation and included 96 patients with 
vitiligo and 23 controls. Stigmatisation was common: 
87/96 patients (90%) reported questions/approaches, 
23/96 (24%) experienced nasty comments. Sixty-four out 
of 96 (66.7%) had avoided situations because of vitiligo 
or concealed their white spots. Sixty patients (62.5%) 
implied psychological stress as influential on disease’s 
course. Patients scored higher in all questionnaires than 
controls (DLQI = 4.9/1.6, ACS-social anxiety/avoidance 
 = 36.9/22.1, ACS-helplessness = 27.3/16.0, ACS-anxious-
depressive mood = 19.4/15.6), except BDI (6.8/7.3). QoL 
of 65 patients (67.7%) was hardly impaired, 70 (72.9%) 
were not depressed. Treatment with pro-pseudocatalase 
PC-KUS reduced social anxiety/avoidance, anxious-
depressive mood and depression. Patients without low-
key stigmatisation scored highest in DLQI and social 
anxiety/avoidance. Avoidance and concealing behaviour 
correlated with all questionnaires’ scores. Key words:  
vitiligo; quality of life; coping; depression; stigmatisation; 
avoidance behaviour.
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Vitiligo is an acquired, non-contagious, worldwide 
common skin disease, characterised by the patchy loss 
of the inherited skin and hair colour, often running in 
families (1, 2). The disease does not discriminate be-
tween genders, age groups or skin colours. The exact 
cause remains unknown. Several hypotheses have tried 
to explain the sudden loss of functioning melanocytes, 
including autoimmunity, oxidative stress, nerval or gene-
tic mechanisms (3–7). Some triggering factors have been 
identified, including hormonal changes and injuries or 

emotional stress (2, 8, 9). The prevalence in the general 
population ranges from 0.04 to 2.1% (10). 

The psychological status of patients with the disease 
has often been investigated. A number of publications 
showed that affected individuals suffer from feelings 
of disfigurement and psychological disturbance (11), 
anxiety (12), depression (13), impaired self-esteem 
(14) or quality of life (QoL) (14, 15) (including that 
of their relatives (16)), paranoia (17), embarrassment 
(18), sleep disturbances (19) and limited personal or 
sexual relationships (20, 21). However, the published 
findings are not always in agreement, for example de-
pression and anxiety are sometimes equally prevalent 
in patients and healthy controls (22–24). Experiences 
of stigmatisation are very common. Almost 90% of 
patients have been asked questions about their white 
spots by strangers (25), 66% described staring at them 
(18), almost 50% experienced rude remarks (25, 26) 
and 8–13% reported discrimination at work (18, 27). 
Importantly, the knowledge about children’s life with 
this disease has greatly improved (28–32). Recently 
our own data showed that stigmatisation was highly 
significant on well-being of youngsters, often leading 
to an impaired QoL, avoidance of situations or concea-
ling of the white spots (33). Interestingly, friendships 
with other children remained unaffected. In summary, 
vitiligo can have a negative and devastating short- and 
long-term effect on the course of patients’ life (25, 34). 

While there are a number of publications available on 
QoL, coping with vitiligo as a chronic skin disease is 
lacking in-depth investigation. To date there are only a 
few reports available (12, 35–38), some of them in Ger-
man and with limitations1. Research on coping, using 
social anxiety/avoidance, helplessness and anxious-
depressive mood as indicators could introduce some 
new aspects into the field. In a survey, 1,023 German 
patients with vitiligo rated reduction of helplessness as 
one of their most important objectives (39). Moreover, 
as there is no agreement on the role of depression or 
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anxiety, we wished to add more data on these topics. 
Therefore, our main aims for this study were exploration 
of QoL, coping and depression in adults with vitiligo 
and to compare the results with those of healthy adults.

METHODS
This controlled, questionnaire-based and cross-sectional study 
was carried out in agreement with the Helsinki declaration and 
the local Ethics Committee. All participants signed formal 
consent and answered the questions before seeing the doctor 
at the Institute for Pigmentary Disorders (IFPD).

Study instruments
Three validated questionnaires were utilised. The Dermatology 
Life Quality Index (DLQI) is widely used in many skin diseases 
(40). It contains 10 items and measures the impact of skin di-
seases on essential parts of the daily life over the past 7 days. 
Each item offers 4 possible answers: not at all/not relevant (scores 
0), a little (1), a lot (2) and very much (3). The highest possible 
score is 30. High scores correlate with more impaired QoL (41). 

The Adjustment to Chronic Skin Disorders Questionnaire 
(ACS) consists of 51 items and focuses on coping with chronic 
skin diseases (12, 42). We used 3 of the 4 main scales: Social 
Anxiety/Avoidance (15 items), Helplessness (9 items) and 
Anxious-Depressive Mood (8 items). We excluded the Itch-
scratch-circle due to its irrelevancy for vitiligo. Every item 
contains a statement and 5 possibilities to agree: 1: not at all, 
2: hardly ever, 3: quite right, 4: mostly and 5: totally. Sums can 
be compared with scores from the manual or literature (42). 
Increased scores in Social Anxiety/Avoidance (> 49) indicate 
fear of situations where negative reactions to the skin disease 
are expected and also feelings of loss of attractiveness or even 
disfigurement. Helplessness describes feelings of loss of control 
regarding the disease course including hypochondriac concerns 
(scores >36). Anxious-Depressive Mood indicates symptoms 
of an adjustment disorder (scores >24) (12, 42).

Since depression has been linked to vitiligo (18, 43), we in-
cluded the Beck Depression Inventory (BDI) which contains 21 
items. Each offers 4 different statements scoring 0–3. The total 
sum can be compared with cut-off scores indicating the severity 
of depression: 0–9: no depression, 10–18: mild to moderate, 
19–29: moderate to severe, and 30–63: severe depression (44).

Nineteen additional questions aimed at socio-demographic 
(age, sex, skin phototype, leisure time activities) and vitiligo-
related information (duration, age at disease onset, affected 
body areas, family history, disease status, influential factors, 
stigmatisation experiences, behaviour patterns).

Statistical analysis
Statistical analysis was performed using the independent sample 
t-test (Student’s t-test) to measure differences between means 
of 2 groups within the population. For more than 2 groups, 
the one-way ANOVA test was first of choice. The Pearson 
correlation analysis was utilised for linear correlation between 
2 variables, whereas it was the Pearson χ2-test for measuring 
differences in distribution within sub-sets of the study popula-
tion. To perform the mentioned tests, we used IBM SPSS 21.0 
(IBM Corp., Armonk, New York/USA). 

Patients 
All patients (n = 96), booked for an appointment at the IFPD in 
Greifswald/Germany, from beginning of September to end of 

December 2012, were asked to participate in the study, all of 
whom agreed. Patients originated from 5 continents, providing 
an overall ethnically and culturally diverse study group.

Controls
We included 23 healthy controls, most often relatives or friends 
accompanying the patients during their appointments (13 males, 
10 females, mean age 42.5 years, range 31–58 years). Seventeen 
of them had skin phototypes I–III (77.3%) and 5 had IV–VI 
(22.7%). There were no statistically significant differences 
between patients and controls regarding mean age, distribution 
of skin phototype groups I–III/IV–VI and gender (all p > 0.05, 
t-test and χ2-test, respectively).

RESULTS

Patients’ socio-demographic and disease-related features
The mean age of the study group was 41.7 years (range 
18–67 years). The group included 35 males and 61 
females (36.5% vs. 63.5%). The majority of patients 
had fair skin (skin phototypes I–III, Fitzpatrick clas-
sification; n = 81/84.4%), 15 patients had dark skin 
(skin phototype IV–VI/15.6%). Fifty-four patients 
were seen at the IFPD for the first time, the remaining 
42 were follow-ups undergoing treatment with pro-
pseudocatalase PC-KUS for at least one year (45).

Basic features 
Mean duration of vitiligo was 17.4 years (range 1–51 
years). The disease onset happened at a mean age of 
24.1 years (range 1–62 years). Twenty-six patients 
(27.1%) reported other family members with vitiligo, 
most often the father (n = 5/26, 5.2%), then grand-
mother (n = 4/26, 4.2%), uncle (n = 3/26,3.1%), mother, 
brother (each n = 2/26, 2.1%) and cousin (n = 1/26, 
1.0%). Moreover, some combinations were documen-
ted, including great-grandmother/father, uncle/cousin, 
son/daughter, mother/aunt (each n = 2/26, 2.1%) and 
grandmother/brother (n = 1/26, 1.0%).

Localisation and status of vitiligo 
Affected body areas were head (n = 85/96, 88.5%), fol-
lowed by hands (n = 80/96, 83.3%), arms (n = 73/96, 
76.0%), legs (n = 72/96, 75.0%), trunk (n = 68/96, 70.8%) 
and neck (n = 55/96, 57.3%). Nobody reported only one 
affected body site. In the entire group of new patients, 
44/54 (81.5%) reported worsening of their vitiligo while 
10/54 (18.5%) described a stable/unchanging disease for 
at least 6 months. None of the treated patients (n = 42) 
had progressing vitiligo after one year of treatment with 
NB-UVB activated pro-pseudocatalase PC-KUS, 21 pa-
tients (50.0%) described a stabilised disease, while 21/42 
(50.0%) documented good repigmentation. Notably, all 
patients with stabilised disease had progressing vitiligo 
before undergoing treatment, a result based on assessing 
patients’ charts from their first appointment.
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Frequency of Koebner phenomenon and hair greying

Physical traumata (e.g. scratches, burns) as possible 
triggers for new white areas were documented by 41/96 
patients (42.7%). More than half of the participants 
(n = 54/96, 56.3%) reported grey hair on their scalp, 
while 33/96 patients (34.4%) had single or bundles of 
white hair in eyebrows or eyelashes. However, grey 
hair was present in 4/16 of those younger than 30 years. 
As the youngest member of the control group was 31 
years old, a comparison to patients was impossible. 
However, nobody in the control group had white hair 
in eyebrows or eye lashes. Considering that premature 
hair greying in Caucasians refers to people younger 
than 20 years and in darker skin to 30 years of age 
(46, 47), no definite statement can be made regarding 
the prevalence of premature hair greying in our study 
group. 

Low-key stigmatisation - a frequent experience

Questions about their appearance or other approaches 
by strangers (low-key stigmatisation) were reported by 
87/96 patients (90.6%); 23/96 (24.0%) stated that this 
had happened ‘very often’, while 64 marked ‘someti-
mes’ (66.7%) and only 9/96 (9.4%) ‘never’. High-key 
stigmatisation, such as ‘picking on’ or ‘nasty‘ comments, 
had happened ‘very often’ to only 1/96 (1.5%) patients, 
while 22/96 (22.9%) had experienced it ‘sometimes’ and 
the remaining 73/96 patients (76.0%) ‘never’. 

Cross-tabulation between stigmatisation experiences 
and socio-demographics yielded no differences between 
those patients’ sub-groups defined by gender, disease 
state, age at disease onset, presence of grey hair, percep-
tion that psychological stress, injuries or other diseases 
are influential and whether or not the individuals had a 
hobby (all p > 0.05, χ2-test, data not shown).

Interestingly, patients with no other affected family 
member reported more often low-key stigmatisation. 
‘Very often’ was marked by 21/69 (30.4%) patients com-
pared to those with a positive family history (n = 2/27, 
7.4%). ‘Sometimes’ was marked by 41/69 patients 

(59.4%) vs. 23/27 (85.2%) and ‘never’ by 2/7.4% vs. 
7/10.1% (p = 0.041, χ2-test). Notably, patients with severe 
vitiligo on arms and trunk experienced high-key stigma-
tisation more frequently (Table I). Severity of vitiligo on 
various other body areas revealed no relationship with 
high-key stigmatisation regardless of minor or major 
disease extension (data not shown, all p > 0.05, χ2-test). 

Avoidance behaviour and concealing vitiligo is indepen-
dent of stigmatisation experiences

In the entire patient group, 64/96 patients (66.7%) had 
avoided situations because of their vitiligo, including 
‘swimming/bathing’ (n = 14/14.6%), ‘getting undres-
sed in changing rooms’ (n = 6/6.3%), ‘shaking hands’, 
‘sports’ (each n = 3/3.1%) or ‘others’ (n = 6/6.3%). 
The combination of ‘shaking hands/getting undressed 
in changing rooms’ was reported by 27/96 patients 
(28.1%). 

Two thirds of the group (n = 63/96, 65.6%) had ‘quite’ 
or ‘very often’ concealed their white spots in public, 
the remaining 33 (34.4%) had either ‘never’ done this 
or only ‘very rarely’ (Table SI2). Ways of concealing 
were using ‘clothes’ (n = 15/15.6%), ‘camouflage’ 
(n = 14/14.6%), ‘body positions’ (n = 7/7.3%) or ‘others’ 
(n = 2/2.1%), but mostly a combination of ‘clothes’, 
‘body positions’ and ‘camouflage’ (n = 39/40.6%). 

Cross-tabulation revealed that neither high nor 
low-key stigmatisation are linked with the mentioned 
behaviour patterns of avoiding situations/concealing 
vitiligo (data not shown, p  > 0.05, χ2-test). Interestingly, 
the majority of our patients (n = 76/96, 79.2%) had a 
hobby or exercised sports in their free time, compared 
to 15/23 (65.2%) controls (p = 0.178, χ2-test).

Generally, almost two thirds of the patients 
(62.5%/n = 60) believed that the course of their disease 
was influenced by ‘psychological stress’ and 18/96 
(18.8%) related ‘other diseases’ to their vitiligo.

Table I. High-key stigmatisation experiences (picked on, nasty comments) in patient subgroups showing the answer on the question 
“Have you ever been picked upon or has anyone ever been nasty to you because of your white spots”

Answers

Face affected Hands affected Arms affected Legs affected Trunk affected Neck affected

Slightly 
n (%)

Severely 
n (%)

Slightly 
n (%)

Severely 
n (%)

Slightly 
n (%)

Severely 
n (%)

Slightly 
n (%)

Severely 
n (%)

Slightly 
n (%)

Severely 
n (%)

Slightly 
n (%)

Severely 
n (%)

Yes, sometimesa 11 (18.3) 8 (32.0) 2 (11.1) 15 (24.2) 4 (11.4) 13 (34.2) 5 (12.2) 9 (29.0) 3 (7.7) 8 (27.6) 6 (23.1) 7 (24.1)
No 49 (81.7) 17 (68.0) 16 (88.9) 47 (75.8) 31 (88.6) 25 (65.8) 36 (87.8) 22 (71.0) 36 (92.3) 21 (72.4) 20 (76.9) 22 75.9
Total 60 25 18 62 35 38 41 31 39 29 26 29
p-value 0.147 0.187 0.017 0.06 0.034 0.622

Patients with severely affected trunk and arms are more likely to have experienced high-key stigmatisation ‘sometimes’ than those with only minor extension 
of the disease.
aThere was just one patient who answered ‘Yes, very often’. This case has been omitted for statistical reasons. Levels of significance were measured by a 
Pearson χ2-test.
Significant values are shown in bold.
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Questionnaire results

Patients’ mean scores were much higher in all derma-
tology-specific questionnaires compared to healthy 
controls, except for the non-dermatology-specific BDI 
(Fig. 1).

Grouped scores revealed that the vast majority is not 
affected by vitiligo

The DLQI mean score is 4.9. After grouping the sco-
res as suggested by Gajur (48), we found that QoL of 
30 patients was not influenced (scores 0–1/31.2%) 
and only little in 35 participants (scores 2–5/36.5%). 
However, the life of the remaining patients was either 
moderately (scores 6–10, n = 19/19.8%), severely (11–
20, n = 10/10.4%) or even extremely (scores 21–30, 
n = 2/2.1%) affected.

Only one control person (4.4%) had an increased 
social anxiety/avoidance score, whereas this was the 
case in n = 21/96 (21.9%) of the patients (p = 0.04, χ2-
test). There were no such differences in helplessness 
(4.4%/n = 1 vs. 18.8%/n = 18) or anxious-depressive 
mood (17.4%/n = 4 vs. 20.8%/n = 20, both p > 0.05, 
χ2-test). 

An evaluation of depression levels showed no dif-
ferences between patients and controls (Fig. S12).

Weak influence of gender and time factors 

In all skin disease-specific scales, there were no signi-
ficant differences between men and women. However, 
female patients were slightly more anxious-depressive 

and depressive (both non-skin-disease-specific, Table 
SI2). Pearson correlation analysis also revealed no 
relationship of the scores with disease duration, age 
at disease onset or with age (Table SII2). However, 
analysis of age groups showed that the 20–29 years 
old and 60–70 years old patients had the highest mean 
scores in social anxiety/avoidance, anxious-depressive 
mood and the BDI (Table SI2). 

Patients benefit psychosocially from treatment with pro-
pseudocatalase 

Next we wanted to know whether treatment with 
pro-pseudocatalase PC-KUS could affect patients’ 
well-being. PC-KUS is a topical application of a pseu-
docatalase for the reduction of epidermal hydrogen 
peroxide (H2O2) levels in vitiligo. It is produced by 
KUS Dermatologie GmbH (Greifwald, Germany). For 
this purpose we compared scores of new patients to 
those already enrolled for at least one year. While in the 
DLQI there were no differences, albeit with borderline 
non-significance, all ACS sub-scores (except helpless-
ness) and BDI scores were significantly higher in new 
patients (Table SI2). Both groups showed no differences 
regarding disease severity on body areas (all p > 0.05, 
χ2-test, data not shown).

Involvement of trunk and arms make patients feel worse

Evaluation of a possible influence of the location of 
vitiligo yielded that a more extensive vitiligo on the 
trunk led to higher scores in the DLQI and all ACS sub-

Fig.  1 .  Comparison of  the main 
questionnaires’ scores between patients 
(n = 96) and controls (n = 23). Patients 
with vitiligo scored much higher in 
the Dermatology Life Quality Index 
(DLQI) and the Adjustment to Chronic 
Skin Disorders Questionnaire sub-scales 
Social Anxiety/Avoidance, Helplessness 
and Anxious-Depressive Mood. The 
significance was weak in the subscales 
non-specific to skin diseases (Anxious-
Depressive Mood). There was no difference 
measurable between patients and controls 
in the Beck Depression Inventory (BDI).
Significance levels were determined by 
a t-test. p-values were 0.003 (DLQI), 
< 0.001 (Social Anxiety/Avoidance and 
Helplessness), 0.015 (Anxious-Depressive 
Mood) and 0.775 (BDI).
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scores. The BDI scores were just about not significantly 
different (p = 0.059). Severe vitiligo on arms increased 
social anxiety/avoidance scores. Presence of vitiligo 
on other body areas or of grey/white hair on scalp or 
in eyelashes/eyebrows was not influential (Table SI2).

Other disease-related features not relevant for well-being

Analysis of current disease state (improving/stabilised/
worsening), believe that other diseases influence the 
disease course, positive or negative family history, 
inherited skin colour or whether or not patients had a 
hobby or engaged in sports (Table SI2) as well as age 
at disease onset (Tables SI2 and SII2) showed no in-
fluence on patients’ well-being. Interestingly, patients 
confirming the Koebner phenomenon scored higher in 
anxious-depressive mood (Table SI2). 

Stigmatisation experiences and perception of psycho-
logical stress make an impact on patients

Patients, who think that psychological stress influenced 
their vitiligo, scored much higher in all questionnaires, 
except for social anxiety/avoidance and helplessness 
(Table SI2). Patients with no experiences of approaches 
or questions scored highest in the DLQI and in social 
anxiety/avoidance. There was no difference in the other 
scores compared to patients who had experienced some-
times or even often questions/approaches. Patients who 
reported high-key stigmatisation at least sometimes, 
scored higher in social anxiety/avoidance and anxious-
depressive mood, but not in the other domains (Table SI2). 

Behaviour patterns and questionnaires’ outcome are 
strongly associated

Highly significant relationships exist between the oc-
currence of the above mentioned behaviour patterns 
and the questionnaires’ outcome. High scores go along 
with higher frequencies of concealing the white spots 
(Fig. S22), but also with avoidance of situations. This 
applies to all scores, but particularly to the DLQI, 
social anxiety/avoidance and helplessness (Table SI2).

DISCUSSION

Our patient group does not stick out regarding the 
disease-related characteristics. Alle features investiga-
ted were within the range provided by earlier reports, 
including positive family history (49–51), other af-
fected family members (52, 53) and the presence of 
grey hair in patients < 25 years. The prevalence of the 
Koebner phenomenon was higher in our group (55, 56). 

To the best of our knowledge, there is only one study 
available that directly compares ACS scores of healthy 
controls and patients with vitiligo (38). In all scales, 

except the BDI, our patients scored higher than the 
healthy subjects. However, the inevitable conclusion, 
that patients are generally more affected in their well-
being deserves a closer look. An impressive majority 
of 65–80% had an only slightly impaired QoL, if any, 
and they were coping well. This is possibly one of the 
reasons that their mean DLQI score is relatively low 
compared to the literature (14, 57, 58). Interestingly, 
as there were either no or only weak differences to the 
control group in both non-dermatology-specific scales 
BDI and Anxious-Depressive Mood, it can finally be 
concluded that depression and vitiligo are not directly 
linked. 

Our female patients were only slightly more im-
paired in their well-being compared to men, and this 
only in Anxious-Depressive Mood and the BDI, both 
non-specific to skin diseases. Other studies found more 
pronounced differences (15, 23, 59–61). Interestingly, 
the differences between patients enrolled with the IFPD 
and those not yet undergoing PC-KUS treatment indi-
cate that this treatment modality is not only medically 
effective, it also improves patients’ well-being. 

Other socio-demographic or disease-related factors 
had no influence on well-being. Our new data can 
neither confirm earlier findings that darker skin colours 
correlated with a worse QoL (59, 62) and with increased 
frequencies of stigmatisation (63, 64) nor that with 
longer disease duration patients became less depressed 
(65) or that an earlier onset negatively influences QoL 
(61). However, patients’ perception that psychological 
stress influences their disease course could either be 
caused by actual experiences or awareness that vitiligo 
can affect well-being. Importantly, in all questionnaires 
used, there was a strong correlation of scores to avoi-
dance behaviour and concealing vitiligo. Therefore, 
the ACS proved to be useful for correct assessment of 
disease-related social anxiety/avoidance (66).

Almost all participants had experienced questions 
about their appearance or other approaches, much more 
than reported earlier (18). Given that most patients had 
experienced this kind of stigmatisation and implied 
psychological stress on the onset/worsening of their 
disease, it is tempting to assume that these experiences 
trigger significant psychological stress, supported by at 
least one other study (67). 

Regarding the physical appearance, it is noteworthy 
that facial vitiligo can excellently be concealed, which 
is a much more difficult task for other body areas. 
Hence, it is not surprising, that patients with severely 
affected arms and trunks are more likely to experience 
nasty comments. Affection of these body parts and the 
hands (61) has been implied in poor well-being (59, 62, 
68, 69) or stigmatisation (67) and could be perceived as 
general indicator of an extensive vitiligo. This, in turn, 
would support a relationship between disease localisa-
tion, size and stigmatisation and would also explain why 
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so many patients had frequently concealed their vitiligo 
or avoided situations, confirming other reports (18, 63).

Unexpectedly, we found that patients, who had never 
experienced low-key stigmatisation, had a worse QoL 
and were more socially anxious. This contradicts earlier 
reports which pointed to a direct and linear influence of 
stigmatisation. It is possible that patients without such 
experiences do fear these encounters (felt stigma) and in 
turn try to prevent them from happening, for example by 
avoiding situations, which then leads to a more impaired 
QoL. Overall, our results cannot confirm earlier findings 
of a direct correlation of perceived stigma and DLQI sco-
res (59), pointing to a less important role of stigmatisation. 

Taken together, vitiligo is likely to worsen patients’ 
QoL and make these affected individuals socially more 
anxious, helpless and anxious-depressive, but not de-
pressed. Therefore counselling should be considered in 
guiding these patients.
The authors declare no conflict of interest.
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