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• The elastic net regression identified multiple factors that may predict anxiety and depression in 

patients with NSV 

• Some of these factors including patients’ vitiligo being less noticeable and improvement in 

disease severity were identified as drivers of feelings of depression and anxiety. These findings 

may have been confounded by latent factors, e.g., baseline disease severity or time since 

diagnosis, which were not included in the elastic net models

• Other factors such as feelings of societal isolation and stigmatization due to NSV, vitiligo with 

facial involvement, and frustration with treatment options were found to be associated with 

increased feelings of depression and anxiety in line with expectations

• Further finetuning of the machine learning model may be needed to conclusively establish 

associations between potential predictors and feelings of anxiety and depression in patients 

with vitiligo 

Background

• Nonsegmental vitiligo (NSV) is an immune-mediated disorder of 

pigmentation which is most often characterized by prominent white 

patches on the skin1

• While NSV is predominantly defined by its cosmetic presentation, it 

can be detrimental to patients’ psychosocial health, with over half of 

all NSV-diagnosed patients experiencing feelings of depression and 

anxiety2-4

• There is limited real-world evidence investigating the burden of 

disease in patients with vitiligo in the United States (US)

• In this study, we used a machine learning technique to explore the 

multidimensional factors, beyond clinical features, that may be 

associated with feelings of depression and anxiety in NSV 

patients

Methods

Data source 

• Data were drawn from the Adelphi Vitiligo Disease Specific 

Programme (DSP™)5-7, a cross-sectional survey (from October 

2021 to April 2022) of dermatologists and their adult and 

adolescent NSV patients in the US

• Dermatologists reported patient demographics and clinical 

characteristics, including assessment of patient’s current severity 

and treatment history, for their next 8 consulting NSV patients 

(6 adults, and 2 adolescents aged 12-17 years)

• These same patients were invited to complete a voluntary 

questionnaire on feelings about their vitiligo and its impact on their 

lives, including the Vitiligo Noticeability Scale (VNS, assessing 

noticeability of lesions since starting treatment8) and the Hospital 

Anxiety and Depression Scale (HADS)9

• The HADS is a validated, 14-item self-reported scale assessing 

patients’ feelings of depression (7 items) and anxiety (7 items) over 

the past 7 days. Scoring for each item ranges from zero to three, 

with three denoting the highest depression or anxiety level. The 

total subscale score ranges from 0-21 where a higher score 

indicates higher distress, however the HADS does not offer a 

confirmed diagnosis and is only valid for screening purposes9,10

Study analysis

• Elastic net regressions were conducted to identify important 

predictors of HADS depression scores and HADS anxiety scores, 

from 87 possible variables

• Elastic net is a machine learning technique that identifies variables 

which have an impact on an outcome using a combination of L1 

(LASSO) and L2 (Ridge) regularization techniques. This method 

does not provide p-values or confidence intervals for the predictors 

due to the use of machine learning

• Patients with HADS depression and anxiety scores, and valid, 

non-missing responses for all covariates added to the model were 

included in the analysis

• Data were managed and analyzed using Stata version 18.011
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Results

• Of the 112 NSV patients included in this analysis, 54.5% were 

female, 59.8% were white, mean age was 35 years old, and 33.9% of 

patients reported at least one concomitant condition (Table 1)

• Table 1 shows 9.8% of patients had severe NSV at the time of data 

collection, 48.1% had moderate, and 42.0% had mild NSV, while 

approximately 50.9% had vitiligo affecting their face

Table 1. Patient demographics and clinical characteristics

Conclusions

• Figure 1 reports the frequency of HADS depression and anxiety 

scores. For the depression subscale, n=72 had no feelings of 

depression, while n=40 reported to some extent at least one behavior 

related to depressive feelings, with n=7 classified as borderline 

abnormal. For the anxiety subscale, n=50 reported no feelings of 

anxiety, while n= 62 reported at least one behavior related to feelings 

of anxiety, with n=18 classified as borderline abnormal/abnormal

• Figure 2 shows that vitiligo reported as a lot less noticeable since starting current treatment (vs. as 

noticeable or slightly less noticeable)  (β = 0.599), experiencing bullying in everyday life due to 

their vitiligo (β = 0.402), feeling isolated due to their vitiligo (β = 0.389), and vitiligo affecting their 

face (β = 0.315) were all associated with increased feelings of depression assessed through the 

HADS depression subscale

• Figure 2. General themes of 87 cofounder variables - selected predictor groups for HADS 

depression: Fitzpatrick skin type; physician/patient-reported affected body areas; type of vitiligo; 

disease progression; severity at initiation of current treatment; VNS; feelings at diagnosis; physician-

reported satisfaction; general feelings towards vitiligo; confidence in disease management
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• Figure 3 shows that vitiligo being reported as a lot less noticeable since starting current treatment (vs. as 

noticeable or slightly less noticeable) (β = 1.305), experiencing bullying in everyday life due to vitiligo (β = 

0.432), frustration with treatment options (β = 0.298), feeling isolated due to vitiligo (β = 0.260), and vitiligo 

affecting their face (β = 0.177) were all key drivers of increased feelings of anxiety assessed through the 

HADS anxiety subscale

• Figure 3. General themes of 87 cofounder variables - selected predictor groups for HADS anxiety: Patient’s 

age; physician-reported affected body areas; symptoms at diagnosis; patient-reported affected body areas; 

disease progression; severity at initiation of current treatment; VNS; feelings at diagnosis; patient-reported 

satisfaction; general feelings towards vitiligo; confidence in disease management.

Limitations

• The DSP patient sample is representative of the consulting patient population, 

but may not accurately represent the total vitiligo patient population

• The cross-sectional methodology cannot be used to demonstrate cause 

and effect

• In elastic net models, analysis is data-driven not theory-driven. This can lead 

to unintuitive findings which require more research to understand why certain 

variables are having an impact

• In the study sample, most NSV patients reported low scores on the HADS 

subscales. However, due to the analytic method using continuous HADS 

scores, it may allow us identify factors that drive feelings of depression and 

anxiety higher
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Figure 2. Top 20 predictors of HADS depression from the elastic net regression Figure 3. Top 20 predictors of HADS anxiety from the elastic net regression

†Patient-reported feeling on a 1-7 scale, where 1=completely disagree and 7=completely agree. As patients move towards 

completely agreeing with statements, HADS domain score increases if coefficient is positive and decreases if negative.

~Patient-reported confidence in management: very confident (n=42) somewhat confident (n=55), somewhat unconfident (n=9), 

very unconfident (n=6).

*Type of vitiligo: active/unstable – depigmenting 1-2% per month (n=51), chronic – depigmentation for ≥1 year (n=56), 

refractory – responds poorly to treatment (n=5).
+Physician reported satisfaction on a 5-point likert scale, where 1=very satisfied and 5=very dissatisfied: 1-2=satisfied (n=76), 

3=neither satisfied/dissatisfied (n=30), 4-5=dissatisfied (n=6).
‡Severity at initiation of current treatment: mild (n=29), moderate (n=67), severe (n=16).

ᶺVNS: no longer noticeable (n=0), more noticeable (n=0), as noticeable (n=28), slightly less noticeable (n=69), a lot less 

noticeable (n=15).

›Vitiligo disease progression: improving (n=41), stable (n=57), deteriorating (n=14).

Figure 1. HADS anxiety and depression scores

†Patient-reported feeling on a 1-7 scale, where 1=completely disagree and 7=completely agree. As patients move towards 

completely agreeing with statements, HADS domain score increases if coefficient is positive and decreases if negative.

~Patient-reported confidence in management: very confident (n=42) somewhat confident (n=55), somewhat unconfident (n=9), very 

unconfident (n=6).

⁺Patient-reported satisfaction on a 5-point likert scale, where 1=very satisfied and 5=very dissatisfied: 1-2=satisfied (n=77), 3=neither 

satisfied/dissatisfied (n=24), 4-5=dissatisfied (n=11).
‡Severity at initiation of current treatment: mild (n=29), moderate (n=67), severe (n=16).

ᶺVNS: no longer noticeable (n=0), more noticeable (n=0), as noticeable (n=28), slightly less noticeable (n=69), a lot less noticeable 

(n=15).

›Vitiligo disease progression: improving (n=41), stable (n=57), deteriorating (n=14).

NSV patients
(n=112)

Age, mean (SD) 35.3 (33.0)

Proportion of ≥18 years, n (%) 96 (85.7)

Proportion of 12-17 years, n (%) 16 (14.3)

Sex, female, n (%) 61 (54.5)

Ethnicity, n (%)

White/Caucasian 67 (59.8)

African American 26 (23.2)

Mixed race 12 (10.7)

Employed, n (%) (n=96)

Working full time 71 (74.0)

Working part time 3 (3.1)

Time since diagnosis, months (n=82)

Mean 34.9

Median (IQR, interquartile range) 22.9 (7.7, 42.9)

Physician-reported current severity, n (%)

Mild 47 (42.0)

Moderate 54 (48.1)

Severe 11 (9.8)

Face affected currently, n (%) 57 (50.9)

Concomitant conditions (top 3), n (%)

Thyroid condition 14 (12.5)

Inflammatory bowel disease 9 (8.0)

Diabetes without chronic complications 3 (2.7)

No concomitant conditions 74 (66.1)

Fitzpatrick skin type, n (%)

Type I/II 32 (28.6)

Type III/IV 52 (46.4)

Type V/VI 28 (25.0)
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Figure 1 HADS domain 

categorization cutoffs define 

scores 8-10 borderline 

abnormal and scores 11-21 

as abnormal, scores 0-7 are 

classified as normal. For any 

score above 0, the patient 

must have indicated that they 

are at least to some extent 

experiencing a feeling related 

to depression or anxiety for 

at least one item on the 

respective subscale

If (+) drives anxiety score higher
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