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Purpose: This study aimed to describe healthcare resource utilization and costs among individuals with vitiligo who were diagnosed 
with ≥1 psychosocial comorbidity, using data from US claims databases.
Patients and Methods: A retrospective, observational cohort analysis of the IBM MarketScan Commercial and Medicare supple
mental claims databases for US individuals with vitiligo aged ≥12 years and a first vitiligo claim between January 1 and December 31, 
2018, was undertaken to assess psychosocial burden, including mental and behavioral health comorbidities.
Results: Of the 12,427 individuals included in the analysis, nearly 1 in 4 (23.5%) who had vitiligo were also diagnosed with ≥1 
psychosocial comorbidity. A greater percentage of these individuals versus those who were not diagnosed with a psychosocial comorbidity 
had a vitiligo-related prescription claim (50.2% vs 45.4%; P<0.0001), especially for oral corticosteroids (25.4% vs 16.6%; P<0.0001) and 
low-potency topical corticosteroids (9.0% vs 7.6%; P<0.05). Total vitiligo-related healthcare resource utilization and costs were consistent 
among individuals with and without psychosocial comorbidity despite significantly (P<0.05) higher vitiligo-related ER visit utilization and 
expenditure among those with psychosocial comorbidity. Furthermore, individuals diagnosed with vitiligo and ≥1 psychosocial comorbidity 
had significantly (P<0.0001) greater utilization of all-cause mean prescription claims (25.0 vs 12.8), outpatient services (other than 
physician and ER visits: 19.5 vs 11.3), outpatient physician visits (10.1 vs 6.4), inpatient stays (0.6 vs 0.1), and ER visits (0.4 vs 0.2) and 
incurred significantly higher mean (SD) direct medical expenditures ($18,804 [$46,621] vs $9833 [$29,094] per patient per year; P<0.0001).
Conclusion: Individuals with vitiligo who were diagnosed with ≥1 psychosocial comorbidity incurred greater total all-cause but not 
vitiligo-related healthcare resource utilization and expenditures than those without diagnosis of psychosocial comorbidities. 
Identification of psychosocial comorbidities in individuals with vitiligo may be important for multidisciplinary management of vitiligo 
to reduce overall burden for individuals with vitiligo.
Keywords: vitiligo, mental health, behavioral health, healthcare resource utilization, HCRU, healthcare costs

Introduction
Vitiligo is a chronic autoimmune disease in which patches of skin are progressively depigmented due to melanocyte 
destruction.1 The prevalence of vitiligo in the United States ranges from 0.1% to 1.5%, thus affecting up to 5 million 
people based on 2022 US population estimates.2–5 Vitiligo is associated with significant quality-of-life impairment in 
routine activities, employment, and psychosocial health.6,7 Notably, individuals with vitiligo are approximately 5 times 
more likely to have depression than healthy individuals.8,9 In a previous study, individuals with vitiligo were more likely 
to be hospitalized for a mental health condition, with higher costs of inpatient care and increased length of stay, than 
those without vitiligo.10 In this cohort study, we analyzed healthcare resource utilization and costs among individuals 
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with vitiligo and psychosocial burden, including mental and behavioral health comorbidities, in the United States using 
data from a claims database.

Materials and Methods
A retrospective, observational cohort analysis of the IBM (now Merative) MarketScan Commercial (for employer health 
plans) and Medicare supplemental claims databases was performed to identify individuals with an International 
Classification of Diseases, 10th revision (ICD-10) diagnosis code for vitiligo (codes: A67.2 [vitiligo of pinta], L80 
[vitiligo], H02.73X [vitiligo of eye/eyelids and periocular area]) from January 1 through December 31, 2018 (index date 
corresponds with the first claim in this period). The databases were linked by encrypted unique patient IDs. Data in these 
databases included healthcare resource utilization. Eligible individuals were ≥12 years old with a medical claim for 
vitiligo in 2018 (first claim was index date) and 12 continuous months of post-index enrollment in their healthcare plan. 
Comorbidities and prescription data were identified based on prespecified codes from ICD-10 and the National Drug 
Code, respectively, during the 12-month post-index period for each individual. Psychosocial comorbidities included 
depression, anxiety, adjustment disorder, bipolar disorder, schizophrenia, attention-deficit/hyperactivity disorder, alcohol 
abuse, and substance abuse.11 Sleep disorder was also captured but was not used for group stratification purposes (ie, 
recorded for both groups). Prescription data included all paid costs captured in the claims data in the IBM MarketScan 
Commercial and Medicare supplemental claims databases. Demographics, healthcare resource utilization, and expendi
tures were aggregated at an individual level and summarized per patient per year (PPPY; defined as the average of total 
costs in 1 year per patient; expenditures were in 2018 US dollars [$]). Out-of-pocket costs were not available in this 
dataset and not included in the analysis. Error claims (ie, those with missing age or gender and or negative total costs) 
were excluded from the analyses. Data from the study population were summarized using descriptive statistics, and the 
subgroups of individuals with and without ≥1 diagnosed psychosocial comorbidity were compared using the chi-square 
test for categorical variables and t test for continuous variables.

Results
Overall, 18,309 individuals ≥12 years old were identified as being diagnosed with vitiligo in 2018; 12,427 who had ≥12 
months of continuous post-index coverage were included in the analyses (Table 1). Mean (SD) age was 43.7 (16.9) years, 
and 53.2% were female. Most individuals (93.5%) were identified from the MarketScan Commercial database, and 6.5% 
were identified from the Medicare supplemental claims database. Almost one-fourth (23.5%) had a diagnosis of ≥1 
psychosocial condition, with the most common psychosocial comorbidities among those individuals being depression 
(30.8%), adjustment disorder (20.3%), anxiety (20.3%), and sleep disorder (18.4%). Sleep disorder was recorded in 
a significantly lower percentage of individuals with vitiligo who did not have diagnosed psychosocial comorbidities 
(7.2%; P<0.0001). Approximately one-tenth (9.0%) of individuals with vitiligo had ≥1 comorbid autoimmune disorder, 
which occurred at a similar rate in individuals with versus without ≥1 psychosocial condition (Table 1).

During the 12-month post-index period, 52.8% of all 12,247 individuals diagnosed with vitiligo were seen by 
a dermatologist for any reason, and 46.5% had a pharmacy claim for prespecified vitiligo-related prescriptions. Half 
(50.2%) of 2923 individuals with ≥1 diagnosed psychosocial comorbidity had a pharmacy claim for vitiligo-related 
treatments (vs 45.4% of 9504 individuals without a diagnosed psychosocial comorbidity; P<0.0001). Overall, individuals 
with versus without ≥1 psychosocial comorbidity had greater utilization of vitiligo-related pharmacy claims (1.5 vs 1.2; 
P<0.01; Figure 1A); however, total mean (SD) PPPY vitiligo-related pharmacy costs were similar ($238 [$1592] vs $217 
[$1205]; P=0.52; Figure 1B). Individuals with versus without ≥1 psychosocial comorbidity had similar rates of ≥1 
vitiligo-related inpatient stay (0.6% vs 0.3%; P=0.07), outpatient visit (93.6% vs 94.1%; P=0.33), and emergency room 
(ER) visit (0.4% vs 0.2%; P=0.10); healthcare resource utilization and costs were consistent in both groups for vitiligo- 
related inpatient stays and outpatient physician visits. Significant differences were, however, seen for vitiligo-related ER 
visits healthcare resource utilization (0.01 vs 0.00; P<0.05) and mean (SD) PPPY healthcare expenditures ($22 [$535] vs 
$3 [$67]; P<0.05) among individuals with versus without ≥1 psychosocial comorbidity. Nevertheless, total annual 
vitiligo-related expenditure was similar for the 2 groups (mean [SD] PPPY, $1187 [$5012] vs $1112 [$4228]; P=0.47).
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The most prescribed vitiligo-related therapies among all 12,427 individuals in the analysis set were topical calcineurin 
inhibitors (TCI; 21.1%), oral corticosteroids (OCS; 18.7%), and medium-potency topical corticosteroids (TCS; 9.8%; 
Figure 2A). There were significant differences in categories of therapies being prescribed for vitiligo among individuals 
with versus without ≥1 diagnosed psychosocial comorbidity, including prescribed OCS (25.4% vs 16.6%; P<0.0001), 

Table 1 Demographics and Baseline Characteristics of Individuals Diagnosed with Vitiligo

Characteristics All Individuals With 
Vitiligo (N=12,427)

No Psychosocial 
Comorbidities 

(n=9504)

≥1 Psychosocial 
Comorbidity 

(n=2923)

P value

Age, mean (SD), y 43.7 (16.9) 43.7 (17.0) 43.5 (16.5) 0.619

Age groups, y, n (%) 0.061
12–17 1306 (10.5) 1026 (10.8) 280 (9.6)

18–29 1493 (12.0) 1135 (11.9) 358 (12.2)

30–49 4418 (35.6) 3325 (35.0) 1093 (37.4)
50–64 4378 (35.2) 3366 (35.4) 1012 (34.6)

≥65 832 (6.7) 652 (6.9) 180 (6.2)
Sex, n (%) <0.0001

Female 6609 (53.2) 4816 (50.7) 1793 (61.3)

Male 5818 (46.8) 4688 (49.3) 1130 (38.7)
Employment status, n (%) 0.056

Full-time 9519 (76.6) 7308 (76.9) 2211 (75.6)

Part-time or seasonal 183 (1.5) 151 (1.6) 32 (1.1)
Early retiree 544 (4.4) 413 (4.3) 131 (4.5)

Unknown/other 2181 (17.6) 1632 (17.2) 549 (18.8)

Psychosocial comorbidity,a n (%)
Sleep disorder 1222 (9.8) 684 (7.2) 538 (18.4) <0.0001
Depression 900 (7.2) 0 900 (30.8) <0.0001
Adjustment disorder 594 (4.8) 0 594 (20.3) <0.0001
Anxiety 594 (4.8) 0 594 (20.3) <0.0001
ADD/ADHD 314 (2.5) 0 314 (10.7) <0.0001
Alcohol abuse 89 (0.7) 0 89 (3.0) <0.0001
Bipolar disorder 73 (0.6) 0 73 (2.5) <0.0001
Schizophrenia 1 (<0.1) 0 1 (<0.1) 0.235

Substance abuseb

Sedative, hypnotic, or anxiolytic 1 (<0.1) 0 1 (<0.1) 0.235

Other stimulant 1 (<0.1) 0 1 (<0.1) 0.235

Cocaine use disorder 1 (<0.1) 0 1 (<0.1) 0.235
Opioid 1 (<0.1) 0 1 (<0.1) 0.235

Autoimmune comorbidity,a n (%)

Autoimmune thyroid disease 505 (4.1) 355 (3.7) 150 (5.1) 0.0008
Type 1 diabetes mellitus 250 (2.0) 189 (2.0) 61 (2.1) 0.741

Psoriasis 210 (1.7) 155 (1.6) 55 (1.9) 0.358

Alopecia areata 99 (0.8) 73 (0.8) 26 (0.9) 0.519
Pernicious anemia 92 (0.7) 63 (0.7) 29 (1.0) 0.069

Inflammatory bowel disease 61 (0.5) 45 (0.5) 16 (0.5) 0.617

Sjögren’s syndrome 59 (0.5) 39 (0.4) 20 (0.7) 0.060
Scleroderma 44 (0.4) 35 (0.4) 9 (0.3) 0.631

Systemic lupus erythematosus 29 (0.2) 18 (0.2) 11 (0.4) 0.067

Rheumatoid arthritis with rheumatoid factor 23 (0.2) 18 (0.2) 5 (0.2) 0.840
Adult dermatomyositis 6 (<0.1) 4 (<0.1) 2 (0.1) 0.631

Addison’s disease 1 (<0.1) 0 1 (<0.1) 0.235

Notes: P-values <0.05 are in bold. aIndividuals could be diagnosed with ≥1 comorbidity. bSubstance abuse other than cocaine use disorder is uncomplicated. 
Abbreviations: ADD, attention deficit disorder; ADHD, attention-deficit/hyperactivity disorder.
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TCI (19.3% vs 21.7%; P<0.01), low-potency TCS (9.0% vs 7.6%; P<0.05), and laser therapy (5.1% vs 6.1%; P<0.05; 
Figure 2B). Prescription patterns for other therapies were comparable between the groups.

Among all 12,427 individuals in the analysis set, 99.7% had ≥1 all-cause outpatient medical visit during the 12-month 
post-index follow-up, and 91.4% had post-index prescription claims for any reason. All-cause ER visits were made by 

Figure 1 Vitiligo-related healthcare resource (A) utilization and (B) expenditure costs grouped by psychosocial comorbidity status in individuals with vitiligo. aDoes not 
include ER and physician visits. *P<0.05; **P<0.01. 
Abbreviations: ER, emergency room; PPPY, per patient per year.
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15.1% of individuals, and 4.0% had a hospital admission, with a mean (SD) inpatient stay of 5.3 (14.2) days. Mean (SD) 
cost of all-cause and vitiligo-related healthcare PPPY for all individuals with vitiligo was $11,943 ($34,248) and $1130 
($4425), respectively (Table 2). More individuals with versus without ≥1 psychosocial comorbidity had an all-cause 
inpatient stay (6.7% vs 3.1%; P<0.0001), visited the ER (23.8% vs 12.5%; P<0.0001), and had prescription claims 
(96.4% vs 89.8%; P<0.0001). Individuals with versus without ≥1 psychosocial comorbidity had significantly (P<0.0001) 
greater utilization of all-cause mean prescription claims (25.0 vs 12.8), outpatient services (other than physician and ER 
visits: 19.5 vs 11.3), outpatient physician visits (10.1 vs 6.4), inpatient stays (0.6 vs 0.1), and ER visits (0.4 vs 0.2; 
Figure 3A). Mean (SD) all-cause PPPY total healthcare expenditures ($18,804 [$46,621] vs $9833 [$29,094]) and costs 
related to outpatient services ($8942 [$31,580] vs $4518 [$18,310]), prescriptions ($4229 [$14,760] vs $2872 [$14,399]), 

Figure 2 Percentage of individuals with prescription claims for vitiligo (A) among all individuals and (B) grouped by psychosocial comorbidity status. aSystemic nonsteroidal 
immunosuppressants include cyclosporine and methotrexate. Statistical analysis was performed using the chi-square test: *P<0.05; **P<0.01; ****P<0.0001. 
Abbreviations: OCS, oral corticosteroids; TCI, topical calcineurin inhibitor; TCS, topical corticosteroids; UV, ultraviolet.
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inpatient services ($3289 [$21,211] vs $1185 [$10,821]), outpatient physician visits ($1274 [$1149] vs $782 [$729]), and 
ER visits ($1069 [$3799] vs $476 [$2440]) were significantly (P<0.0001) higher among individuals with versus without 
≥1 psychosocial comorbidity (Figure 3B).

Discussion
Our analysis of US insurance claims databases found that nearly 1 in 4 individuals with vitiligo was diagnosed with ≥1 
psychosocial comorbidity. A higher percentage of individuals with ≥1 psychosocial comorbidity had a pharmacy claim 
for vitiligo-related treatments, especially for OCS and low-potency TCS. OCS may be prescribed during vitiligo flares,12 

which were reported to occur during periods of stress in nearly two-thirds of patients in a recent global survey.13 Thus, 
greater claims for OCS in this subpopulation could be an indicator of increased vitiligo activity during periods of 
increased psychosocial stress14 among individuals with mental health comorbidities.

Individuals with ≥1 psychosocial comorbidity also had greater overall prescription claims versus those without 
a diagnosed psychosocial comorbidity, which is not unexpected given the potential need for treatment of associated 
comorbidities. Although approximately 1 in 10 individuals with vitiligo also had ≥1 comorbid autoimmune disorder, 
individual rates were similar in those with and without ≥1 psychosocial comorbidity. This indicates that psychosocial 
comorbidity is likely related to vitiligo rather than comorbid autoimmune burden. Individuals diagnosed with ≥1 psychosocial 
comorbidity also had disproportionately greater utilization of all-cause ER, outpatient services, outpatient physician visits, 
inpatient stays, and prescription claims. These differences were further reflected in direct costs PPPY in healthcare expendi
tures, highlighting the greater financial burden incurred by individuals with vitiligo who were diagnosed with ≥1 psychosocial 
comorbidity versus those without a psychosocial comorbidity. Total vitiligo-related healthcare resource utilization and costs 
were similar for individuals with versus without ≥1 psychosocial comorbidity. There was, however, higher annual vitiligo- 
related utilization for ER visits and pharmacy claims as well as higher expenditure for ER visits among individuals with versus 
without ≥1 psychosocial comorbidity, suggesting increased vitiligo-related distress (and possibly flares) among individuals 
who have psychosocial comorbidities. Additionally, the imbalance in all-cause total utilization and costs despite consistent 
vitiligo-related total utilization and costs among individuals with versus without ≥1 psychosocial comorbidity suggests that 
psychosocial burden contributes largely to the disparity.

Table 2 Healthcare Resource Utilization for All Individuals with 
Vitiligo

Healthcare Resource Mean (SD)  
Use PPPYa, n

Mean (SD)  
Cost PPPYa, $

All-Cause

Inpatient stays/services 0.2 (3.1) 1680 (14,005)
Outpatient servicesb 13.3 (18.3) 5559 (22,236)

ER visits 0.2 (0.7) 616 (2830)

Prescription claims 15.7 (18.6) 3191 (14,496)
Outpatient physician visits 7.3 (6.1) 898 (872)

Average all-cause annual cost PPPY, $ 11,943 (34,248)

Vitiligo-related
Inpatient stays/services 0.03 (2.5) 89 (2216)

Outpatient servicesb 3.7 (13.4) 628 (3522)

ER visits 0.00 (0.1) 7 (266)
Prescription claims 1.3 (3.2) 222 (1307)

Outpatient physician visits 1.7 (2.2) 183 (190)

Average vitiligo-related annual cost PPPY, $ 1139 (4425)

Notes: aDefined as the average of total use in 1 year or total costs in 1 year per 
patient. bDoes not include ER and physician visits. 
Abbreviations: ER, emergency room; PPPY, per patient per year.
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The underlying comparability between the MarketScan Commercial and Medicare supplemental populations and 
the prevailing 2018 US census population, with only a slight overrepresentation of female patients (51.5% vs 50.5%) 
and an underrepresentation of patients aged 65 years and older (4% vs 9%), provides a strong platform for this 

Figure 3 All-cause healthcare resource (A) utilization and (B) expenditure costs grouped by psychosocial comorbidity status in individuals with vitiligo. aDoes not include 
ER and physician visits. ****P<0.0001. 
Abbreviations: ER, emergency room; PPPY, per patient per year.
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analysis. Limitations of this study are those consistent with retrospective, administrative claims analyses, including the 
potential for sampling bias, incomplete records, improper data entry, and differences in actual versus physician-directed 
medication use. Data analyzed in this study were the latest available at the time of analysis, with the 2018 index period 
and 12-month post-index period (into 2019) predating the COVID-19 pandemic. Variables pertaining to individual and 
disease characteristics (eg, ethnicity/race, Fitzpatrick skin type, vitiligo extent, body surface area) were not available, 
so associations between these characteristics could not be analyzed. Furthermore, the cohorts in the study were not 
matched with respect to these variables, nor were data available for individuals without vitiligo who had mental and/or 
behavioral disorders, thus limiting the generalizability of the analysis. Healthcare resource utilization and costs directly 
related to mental and/or behavioral disorders were not collected. Data were not provided regarding whether diagnosis 
of psychosocial conditions occurred before or after the onset of vitiligo, and prespecified vitiligo-related treatments 
may not have been used for the treatment of vitiligo. No multivariate analyses were performed to determine relation
ships. Individuals who were not diagnosed with a psychosocial comorbidity may have undiagnosed conditions, 
potentially biasing the data in this group. Furthermore, out-of-pocket expenditures, which may be considerable due 
to payers not covering some vitiligo therapies,15 were not available within the dataset. Likewise, the direct, individual, 
and societal costs of vitiligo may be underreported in US claims databases.

Conclusions
In summary, nearly 1 in 4 individuals with vitiligo identified in a US claims database were diagnosed with ≥1 
psychosocial comorbidity. While further investigation is required to better understand the burden of psychosocial 
comorbidities in individuals with vitiligo, we found that these individuals incurred greater all-cause but not vitiligo- 
related healthcare consumption and expenditures versus those with vitiligo but without diagnosed psychosocial condi
tions. These findings emphasize the need to identify psychosocial comorbidities among individuals with vitiligo and 
reduce the associated burden through multidisciplinary management of their vitiligo, including ensuring effective 
management of mental and behavioral health comorbidities.

Abbreviations
ER, emergency room; ICD-10, International Classification of Diseases, 10th revision; OCS, oral corticosteroids; PPPY, per 
patient per year; TCI, topical calcineurin inhibitors; TCS, topical corticosteroids.
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