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Abstract

Vitiligo is an autoimmune skin depigmenting disorder that can negatively impact quality of 

life. A new FDA approved treatment for vitiligo offers considerable promise, and to maximize 

benefits strategies to implementation should consider disease burden, healthcare access, and 

healthcare utilization of individuals with vitiligo. Using the All of Us Research Program’s 

large data set, including survey responses, we investigated these outcomes among participants 

with and without vitiligo. Our analysis used quality of life, delayed care due to an obstacle, 

and seeing a doctor in the past year as dichotomized proxies for disease burden, healthcare 

access, and healthcare utilization. The results show that people with vitiligo are more likely to 

report worse quality of life but ostensibly greater healthcare access and utilization compared 

to people without vitiligo. However, these relationships are not significant when adjusted for 

demographics, socioeconomic characteristics, and comorbidities of vitiligo. Prior research has 

shown non-Caucasian individuals have worse health outcomes in general, and worse quality 

of life within the vitiligo population. Our data demonstrated consistent findings; moreover, we 

found that non-Caucasian individuals with vitiligo had inferior healthcare access and lower health 

care utilization than Caucasian individuals. Implementation of new treatments for vitiligo should 

prioritize disadvantaged individuals to improve health equity.
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Introduction

Vitiligo is an autoimmune skin disorder caused by the loss of melanocytes and resulting in 

white patches of skin [4]. It is the most common depigmenting skin disorder and affects 

0.5%−2% of people [4]. The condition can develop at any age, but most commonly presents 
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in individuals 10 to 30 years old [4]. The disorder appears in people of all ethnic groups and 

skin types [4], but it may affect the quality of life of people with darker skin more severely 

[5]. Ruxolitinib Cream is the only treatment FDA approved for the repigmentation of vitiligo 

[8].

Patients with vitiligo are more likely to experience negative psychosocial effects such as 

anxiety, depression, and poorer quality of life [7, 13, 16]. One literature review of health-

related quality of life impacts of vitiligo reported that negative effects “are evidenced in 

measurements of self-esteem, body image, stigma, and anxiety” [5]. The study also found 

that characteristics, such as having highly contrasting dark skin, were associated with worse 

health-related quality of life [5], indicating different health outcomes by race and ethnicity. 

A more recent survey found a similar result among patients with skin disease on the face and 

hands generally, reporting they are more likely to feel stigmatized and to experience other 

negative social effects [17].

Individuals with vitiligo may also have limited access to health care. A recent real-world 

study by Rosmarin et al. found that roughly half of patients with vitiligo did not receive any 

treatment during the first year following diagnosis [18]. In response to a 2016 survey of 87 

individuals with vitiligo, some participants reported barriers to healthcare access, including 

treatment cost and the scheduling of medical appointments [6]. Notably, this putative finding 

of limited healthcare access may reflect the tendency for non-Caucasian individuals older 

than age 65 to be diagnosed with vitiligo, as reported for participants in a large dataset, [2] 

and the well-established health care access barriers and worse health outcomes prevalent 

among non-Caucasian individuals in the US [11, 12].

This study takes advantage of a large dataset of demographically, geographically, and 

medically diverse participants to further explore the disease burden imposed by vitiligo, 

and healthcare access and utilization among individuals with vitiligo. Further, we aim to 

investigate whether these outcomes may be mediated by race and ethnicity, socioeconomic 

status, and related health conditions. An examination of disease burden, healthcare 

access, and healthcare utilization can inform implementation strategies to maximize 

treatment uptake and optimize patient outcomes. Analyzing the relationship between patient 

characteristics and these health measures can help identify subgroups at higher risk of poor 

outcomes or lower healthcare access, facilitating the development of targeted interventions.

Materials and Methods

Data Source and Study Sample

Our analysis used survey data from “All of Us”, a research program from the National 

Institute of Health that provides a large, longitudinal dataset on U.S. participants [3]. The 

All of Us dataset is well-suited for this investigation because it collects a broad range of 

sociodemographic, clinical, and healthcare utilization information, targeting populations that 

have been historically underrepresented in biomedical research [3]. The program provides 

data from surveys, electronic health records (EHR), physical measurements, biospecimens, 

and digital health data such as wearables [3].
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Within the All of Us data portal (“workbench”), we identified individuals with vitiligo using 

pre-set cohorts based on their clinical characteristics. Vitiligo is identified in All of Us based 

on the following diagnosis codes available in participants’ EHRs: ICD-10-CM code L80, 

ICD-9-CM code 709.01, and SNOMED code 56727007.

Health Outcomes

All of Us collects various health outcomes in surveys conducted when participants enter the 

program. In this analysis, we assessed three outcome measures.

Our first health outcome was quality of life. We used responses to a question from the 

“Overall Health” survey asking participants to rate their overall quality of life on a five-point 

scale: excellent, very good, good, fair, or poor. We transformed responses to a binary 

outcome indicating either worse quality of life (fair or poor) or better quality of life (good, 

very good, or excellent).

Our second health outcome was healthcare access. We used responses to a question from 

the “Healthcare Access & Utilization” survey asking participants if they have experienced 

delayed care during the past calendar year due to the following obstacles: didn’t have 

transportation, lived in a rural area where distance to the health care provider is too far, 

nervous about seeing a health care provider, couldn’t get time off work, couldn’t get child 

care, provide care to an adult and could not leave him/her, couldn’t afford the copay, 

deductible was too high or could not afford the deductible, or had to pay out of pocket for 

some or all of the procedure. We represented access with a binary outcome that indicated the 

imposition of delay if the participant reported care to be delayed for any reason.

Our third health outcome was healthcare utilization. We used another response from the 

“Overall Health” survey and designated healthcare utilization as “yes” if the respondent 

indicated they had visited a doctor within the past year.

Sample Characteristics

Participant characteristics data came from the All of Us “The Basics” survey for 

demographic and socioeconomic characteristics, including race/ethnicity, gender, age, 

education level, household income, whether the participant was born in the U.S., whether 

the participant has health insurance, and the number of difficulties in daily activities. 

Possible responses for race/ethnicity come from the U.S. Census 2015 National Content 

Test [1], which we transformed to a categorical variable with levels Caucasian, Black, 

Hispanic, and Other (including American Indian or Alaska Native, Asian, Middle Eastern 

or North African, Native Hawaiian or other Pacific Islander, multiple race/ethnicities, and 

does not identify with any listed race/ethnicity). Number of difficulties in daily activities 

came from a multi-choice survey question that asks participants if they experience: serious 

difficulty hearing or deafness, serious difficulty seeing or blindness, difficulty concentrating, 

remembering, or making decisions, difficulty walking or climbing stairs, difficulty dressing 

or bathing, or difficulty doing errands.

We used All of Us’ EHR data to identify comorbidities prevalent among individuals with 

vitiligo using ICD-9, ICD-10, and SNOMED codes. Comorbidities were selected based on 

Crummer et al. Page 3

Arch Dermatol Res. Author manuscript; available in PMC 2024 August 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



previous literature and included psoriasis, atopic dermatitis, localized scleroderma, alopecia 

areata, cutaneous lupus erythematosus, rheumatoid arthritis, type I diabetes mellitus, 

disorder of thyroid gland, inflammatory bowel disease, Sjogren syndrome, systemic lupus 

erythematosus, Addison’s disease, celiac disease, pernicious anemia, and dermatomyositis 

[2, 14].

Statistical Analysis

We used descriptive and regression analyses to assess the association between vitiligo and 

health outcomes of interest. We completed all analyses within the All of Us workbench 

using R from April to September 2023. We compared sample characteristics between 

participants with and without vitiligo using chi-squared tests for categorical variables and 

t-tests for continuous variables. We conducted descriptive analysis using chi-squared tests 

to evaluate differences in the three health outcomes between the populations with and 

without vitiligo, and between Caucasian and non-Caucasian individuals within the vitiligo 

population.

We performed three sets of logistic regression analysis to assess relationships between 

vitiligo and the three dichotomized health outcomes (quality of life, delayed care due 

to obstacles, and seeing a doctor within the past year), adjusting for demographics, 

socioeconomic characteristics, and comorbidities of vitiligo.

Results

Population Characteristics

As of September 2023, there were 409,218 participants with available data in the All of Us 

program. Of these participants, 1,094 have vitiligo (0.3%). Ahmed and colleagues [2] found 

that compared with the non-vitiligo population, All of Us participants with vitiligo were 

older, more likely to have health insurance, more likely to identify as Hispanic, and more 

likely to have a comorbidity associated with vitiligo. Our results suggested similar trends 

(Table 1).

Health Outcomes

To evaluate health outcomes, we included participants who had completed the “Overall 

Health” and “Healthcare Access & Utilization” surveys, or 190,209 participants (46% of all 

participants), of whom 573 have vitiligo (52% of the vitiligo population).

Among All of Us participants, the proportion reporting fair or poor quality of life was higher 

among individuals with vitiligo than among those without the condition (14% vs. 11%, 

p=0.037) (Figure 1). However, the proportion reporting delayed care during the past year 

due to obstacles (31% vs. 36%, p=0.020) or not seeing a doctor during the past year (6% vs. 

11%, p<0.001) was lower among participants with vitiligo.

We repeated this analysis within the vitiligo population and found that compared to 

participants with vitiligo who identify as Caucasian, participants with vitiligo who identify 

as non-Caucasian were more likely to report quality of life as fair or poor (24% vs. 7%, 
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p<0.001) and more likely to report delaying care due to an obstacle (42% vs. 26%, p<0.001) 

(Figure 2).

Regression Analysis

When adjusted for participant characteristics, the relationship between vitiligo and health 

outcomes was not statistically significant for any of the three health outcomes we examined: 

quality of life is fair or poor (OR=1.28, 95% CI: 0.98–1.66), delayed care due to an obstacle 

(OR=1.04, 95% CI: 0.86–1.26), and not seen a doctor in the past year (OR=0.71, 95% CI: 

0.50–1.01) (Table 2).

With few exceptions, almost all demographic and socioeconomic characteristics in our 

analysis were significantly associated with quality of life, delayed care due to obstacles, 

and not seeing a doctor. Compared to Caucasian individuals, other groups were more likely 

to report quality of life as fair or poor (Black: OR=1.08, 95% CI: 1.03–1.13; Hispanic: 

OR=1.09, 95% CI=1.04–1.15; other racial/ethnic groups: OR=1.31, 95% CI: 1.22–1.40). 

These groups were also more likely to report not seeing a doctor in the past year (Black: 

OR=1.27, 95% CI: 1.21–1.33; Hispanic: OR=1.44, 95% CI: 1.38–1.51; other racial/ethnic 

groups: OR=1.32, 95% CI: 1.25–1.39). Individuals of other race/ethnicity were significantly 

more likely to report delayed care due to obstacles (OR=1.07, 95% CI: 1.03–1.12), while 

this likelihood was lower among Black individuals (OR=0.95, 95% CI: 0.92–0.98).

Discussion

While in our unadjusted analysis, vitiligo was associated with quality of life, delaying 

care due to an obstacle, and seeing a doctor in the past year, none of these associations 

remained following adjustment for demographics, socioeconomic characteristics, and the 

comorbidities of vitiligo. These findings suggest that other characteristics, rather than 

vitiligo, mediate and explain the observed differences in health outcomes and access 

between the vitiligo and non-vitiligo populations. In the vitiligo population, our results 

suggest that non-Caucasian individuals tend to have worse health outcomes than Caucasian 

individuals. However, this association is not unique to the vitiligo population, as our analysis 

and many other investigations have shown.

Our results are consistent with prior findings based on the All of Us data [2] and with 

analyses showing that vitiligo is more prevalent in Hispanic patients in the US [2, 15]. 

The previous literature has also shown that diagnosed vitiligo is more prevalent in Asian 

American patients [15], although this analysis did not explore that association. Other 

research has shown individuals with vitiligo are more likely to experience psychosocial 

effects, anxiety, and a generally diminished quality of life [5, 7, 13, 16]. We also found that 

non-Caucasian individuals have worse health outcomes overall, a finding that is consistent 

with what surveys of the general population have reported [11, 12]. Our results suggest 

an association between race/ethnicity and vitiligo that is consistent with prior analyses [5]. 

Our results suggest that special attention to non-Caucasian individuals may improve equity 

because of documented systemic disadvantages they face [11, 12] that also may manifest in 

the vitiligo community.
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The All of Us survey data strengthens this research, but we note some limitations. Since 

participation in All of Us is voluntary, there is potential for self-selection. The fact that 

some recruitment occurs in health care provider settings [3] could favor participation by 

individuals with the greatest healthcare access [9]. All of Us mitigates these issues by also 

using personal interest groups and targeted advertising to recruit subjects, and by targeting 

groups historically underrepresented in clinical research. Finally, research suggests that 

up to 40% of U.S. vitiligo cases may be undiagnosed [10] and thus not reflected in the 

EHR data that identifies the All of Us cohort. All of Us surveys ask about skin disease 

but not specifically about vitiligo, so we cannot estimate the potential for underdiagnosis. 

Furthermore, we cannot determine the influence that vitiligo has on survey responses. Future 

data collection and research should address this gap.

Vitiligo can adversely affect quality of life, and individuals with vitiligo may have greater 

healthcare access and utilization, but these associations are not statistically significant when 

adjusted for demographics, socioeconomic characteristics, and comorbidities of vitiligo. 

However, these results indicate that while all individuals with vitiligo are affected by their 

disease, individuals who identify as non-Caucasian may experience an increased impact 

on quality of life and challenges in healthcare access and utilization. Incorporating special 

considerations for these subpopulations in healthcare practice may lead to improved quality 

of life outcomes.
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Figure 1: 
Health Outcomes Among All of Us Participants With and Without Vitiligo (N=190,199)
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Figure 2: Health Outcomes Among All of Us Participants With Vitiligo, Stratified by Race/
Ethnicity (N=573)
*The All of Us data use agreement prohibits reporting statistics representing fewer than 20 

individuals
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Table 1:

Demographic, Socioeconomic, and Clinical Characteristics in Populations With and Without Vitiligo

With Vitiligo
(n = 1,094)

Without Vitiligo
(n = 408,124)

P-value

Race/Ethnicity <0.001

Caucasian 532 (49%) 222,114 (55%)

Black 210 (19%) 76,859 (19%)

Hispanic 241 (22%) 64,431 (16%)

Other 94 (9%) 47,187 (9%)

Female 694 (64%) 246,954 (62%) 0.103

Age <0.001

18–39 104 (10%) 97,148 (24%)

40–59 295 (27%) 131,536 (32%)

60–79 581 (53%) 153,884 (38%)

80+ 114 (10%) 25,556 (6%)

Education Level 0.008

Non-high school graduate 110 (10%) 36,322 (9%)

High school graduate 440 (41%) 180,710 (45%)

College graduate 254 (23%) 92,984 (23%)

Advanced degree 277 (26%) 88,830 (22%)

Household Income 0.179

<$25k 251 (29%) 102,468 (31%)

$25k-$50k 159 (18%) 61,660 (19%)

$50k-$100k 206 (24%) 77,290 (23%)

$100k-$200k 172 (20%) 61,271 (19%)

>$200k 88 (10%) 26,784 (8%)

Born in US 822 (75%) 342,748 (84%) <0.001

Has health insurance 1047 (96%) 370,586 (91%) <0.001

Number of difficulties in daily activities, mean (s.d.) 0.18 (0.64) 0.19 (0.64) 0.629

Number of comorbidities, mean (s.d.) 0.46 (0.73) 0.10 (0.35) <0.001
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Table 2:

Odds Ratios of Health Outcomes

Quality of life is fair or 
poor 

(n = 188,595)

Delayed care due to an 
obstacle 

(n = 190,199)

Has not seen a doctor in the past 
year 

(n = 190,199)

Vitiligo 1.28 (0.98–1.66) 1.04 (0.86–1.26) 0.71 (0.50–1.01)

Race/Ethnicity

Caucasian Ref Ref Ref

Black 1.08 (1.03–1.13)* 0.95 (0.92–0.98)* 1.27 (1.21–1.33)*

Hispanic 1.09 (1.04–1.15)* 0.98 (0.95–1.01) 1.44 (1.38–1.51)*

Other 1.31 (1.22–1.40)* 1.07 (1.03–1.12)* 1.32 (1.25–1.39)*

Female vs. Male 0.94 (0.91–0.97)* 1.43 (1.40–1.46)* 0.93 (0.91–0.96)*

Age

18–39 Ref Ref Ref

40–59 1.61 (1.55–1.68)* 0.67 (0.65–0.69)* 0.60 (0.58–0.62)*

60–79 0.88 (0.85–0.92)* 0.25 (0.24–0.25)* 0.34 (0.33–0.36)*

80+ 0.35 (0.31–0.38)* 0.10 (0.10–0.11)* 0.22 (0.20–0.24)*

Education Level

Non-high school graduate Ref Ref Ref

High school graduate 0.93 (0.88–0.99)* 1.11 (1.06–1.17)* 1.01 (0.95–1.08)

College graduate 0.61 (0.57–0.65)* 1.00 (0.95–1.05) 0.92 (0.86–0.98)*

Advanced degree 0.49 (0.46–0.53)* 0.95 (0.90–1.00)* 0.90 (0.84–0.96)*

Household Income

<$25k Ref Ref Ref

$25k-$50k 0.68 (0.65–0.71)* 1.12 (1.09–1.16)* 0.99 (0.94–1.03)

$50k-$100k 0.38 (0.37–0.40)* 0.81 (0.78–0.83)* 0.95 (0.91–1.00)*

$100k-$200k 0.23 (0.21–0.24)* 0.61 (0.59–0.63)* 0.88 (0.84–0.93)*

>$200k 0.13 (0.12–0.15)* 0.47 (0.45–0.49)* 0.88 (0.82–0.93)*

Born in the US 1.26 (1.20–1.33)* 1.11 (1.08–1.15)* 1.07 (1.02–1.12)*

Has health insurance 1.03 (0.97–1.09) 0.67 (0.64–0.70)* 0.37 (0.35–0.39)*

Number of difficulties in daily 
activities

1.90 (1.86–1.93)* 1.25 (1.23–1.27)* 0.80 (0.78–0.82)*

Number of comorbidities 1.39 (1.34–1.44)* 1.00 (0.97–1.03) 0.52 (0.49–0.55)*

Intercept 0.18 (0.16–0.19)* 1.50 (1.42–1.59)* 0.63 (0.59–0.68)*

*
Significant at the 0.05 level Ref = reference
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