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Purpose: Alopecia areata (AA) is an autoimmune disease characterized by the development
of non-scarring alopecia. The prevalence is not well known, and estimates vary considerably
with no recent estimates in the United States (US). The objective of this study was to define
the current AA point prevalence estimate among the general population in the US overall and
by severity.

Patients and Methods: We administered an online, cross-sectional survey to a representative
sample of the US population. Participants self-screening as positive for AA using the Alopecia
Assessment Tool (ALTO) also completed the Severity of Alopecia Tool (SALT) to measure
the severity of disease as a percent of scalp hair loss. Self-reported AA participants were invited
to upload photographs for adjudication of AA by 3 clinicians.

Results: The average age of participants was 43 years. Approximately half of the participants
(49.2%) were male, and the majority were white (77.1%) and not of Hispanic origin (93.2%).
Among the 511 self-reported AA participants, 104 (20.4%) uploaded photographs for clinician
evaluation. Clinician-adjudicated point prevalence of AA was 0.21% (95% CI: 0.17%, 0.25%)
overall, 0.12% (95% CI: 0.09%, 0.15%) for “mild” disease (<50% SALT score), and 0.09% (95%
CI: 0.06%, 0.11%) for “moderate to severe” disease (>50% SALT score) with 0.04% (95% CI:
0.02%, 0.06%) for the alopecia totalis/alopecia universalis (100% SALT score) “moderate to
severe” subgroup. The average SALT score was 44.4% overall, 8.8% for “mild”, and 93.4% for
“moderate to severe”.

Conclusion: This study suggests that the current AA prevalence in the US is similar to the
upper estimates from the 1970s at approximately 0.21% (700,000 persons) with the current
prevalence of “moderate to severe” disease at approximately 0.09% (300,000 persons).
Given this prevalence and the substantial impact of AA on quality of life, the burden of
AA within the US is considerable.

Keywords: epidemiology, Alopecia Assessment Tool, Severity of Alopecia Tool,
teledermatology

Introduction

Alopecia areata (AA) is an autoimmune disease characterized by the development of
patches of non-scarring hair loss." Studies on the prevalence of AA are limited and
estimates vary considerably. The most commonly referenced study is the 1971-1974
First National Health and Nutrition Examination Survey (NHANES-I) with a period
prevalence estimated between 0.1% and 0.2%.> Two recent studies in Greece and
Japan estimated the period prevalence of AA at 1.27% and 2.45%, respectively.**
Estimates of the prevalence of alopecia totalis (AT) and alopecia universalis (AU)
among patients with AA also vary greatly, with estimates ranging from 11.5% in
NHANES-I to 40% and 50% in two recent studies in the United States (US).>°
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Current treatment options are limited and are not effective
in many cases. Fewer options exist for patients with “mod-
erate to severe” AA, including the subgroups of AU or AT.
In this study, we sought to estimate the current point pre-
valence for AA among a representative sample of the US
general population with an online cross-sectional survey
and clinician adjudication using a teledermatology
approach.

Materials and Methods

Study Design

A cross-sectional survey was administered online to 45,016
participants with clinician evaluation of photographs from
a subset of participants who self-screened as having AA.
The participant survey was administered between May 9,
2017 and July 10, 2017 and clinician evaluations occurred
between June 3, 2017 and July 29, 2017. This study was
approved by the New England Institutional Review Board®.

Study Population
Participants were recruited from general population research
panels provided by Schlesinger Associates, Iselin, New
Jersey. The study’s target sample of 45,000 participants
aimed to be representative of the 2015 projected US census
estimates’ with respect to age, gender, race, household
income, and geographic region. Census-balancing quotas
were not applied for Hispanic ethnicity or among the adoles-
cents since parent/legal guardian proxies were recruited and
the age of the adolescent was unknown. Participants who
reported having trichotillomania, scalp radiation therapy, or
cancer with chemotherapy in the past year were excluded.
Information on adolescents (11 to 17 years) was obtained
through parent/legal guardian proxy and abided by the
Federal Trade Commission’s Children’s Online Privacy
Protection Act. Only the survey administrator had access to
personally identifiable information from their opt-in research
panels. Participants qualified for compensation at each stage
of the survey.

Participant Survey and Clinician

Evaluation

The participant survey included demographic questions, the
ALopecia Assessment TOol (ALTO),® and the Severity of
Alopecia Tool (SALT).” The ALTO includes five self-
administered questions to which the patient is asked to respond

LLINT3

with “yes”, “no”, or “not sure”. The questions are: 1) Have you

been diagnosed with alopecia areata by a dermatologist?; 2)

Have you been diagnosed with alopecia areata by a non-
dermatologist health care provider (primary care physician,
nurse practitioner, or physician assistant)?; 3) Have you ever
had round areas of hair loss on your face or scalp?; This
question is followed by two sub-questions of a) If YES, did
the hair ever grow back? b) If YES, did the hair loss last longer
than 6 months?; 4) Have you ever had complete loss of all the
hair on your scalp?; 5) Have you ever had complete loss of all
the hair on your head AND body? If the patient replies “yes” to
any of the five questions, the patient is asked to choose
a picture that best represents their hair loss from among four
pictures of AA. The ALTO has demonstrated 89.8% (95% CI:
79.2%, 96.2%) sensitivity, 82.8% (95% CI: 76.5%, 88.0%)
specificity, 63.1% positive predictive value, and 96.1% nega-
tive predictive with a sample size of 239 patients recruited
from a dermatologic office setting.

The SALT is a tool used by clinicians to assess the
severity of AA through an estimate of the percent of scalp
hair loss (0%-100%). A visual aid shows four images of the
scalp divided into quadrants (ie, left side, right side, top, and
back). The percent of hair loss is assessed in each quadrant
and the final SALT score is obtained by multiplying an
assigned weight for each quadrant by the percent of hair
loss in each quadrant, specifically, SALT score= 0.18xper-
cent left side + 0.18xpercent right side + 0.4xpercent top
+ 0.24xpercent_back.

Participants who self-screened positive for AA via the
ALTO completed the SALT by providing their best esti-
mates of the percent of hair loss in each scalp quadrant
using the visual aids from the SALT. In addition, they were
asked to upload four photographs, one for each quadrant of
the scalp, to a secure website after providing electronic
consent. Participants who uploaded photographs qualified
for additional compensation. Three clinicians, with experi-
ence in AA and SALT scoring, were given access to each
participant’s photographs, age, gender, and self-reported
age of AA first onset. They classified participants as “defi-
nitely AA”, “probably AA”, “non-AA”, “indeterminate
due to quality of photographs”, or “indeterminate due to
the need for further diagnostic testing". Additionally, the
clinicians measured the severity of AA using the SALT.

Statistical Analysis

Self-reported point prevalence of AA was calculated as the
proportion of participants who screened positive for AA
based on the ALTO and reported currently having AA. For
this study, “mild” AA was defined as <50% scalp hair loss
and “moderate to severe” AA as >50% scalp hair loss, as
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self-reported by the participant using the SALT. Similar
severity thresholds have been used in recent clinical
trials.'® However, alternative thresholds may be consid-
ered in clinical practice. Lifetime prevalence was also
calculated to include those who screened positive for AA
and reported having AA in the past.

Participants’ photographs were evaluated separately by
each of the three clinicians. For clinician-adjudicated point
prevalence, “definitely AA” and “probably AA” classifica-
tions were combined and considered AA, with the clinician
majority (at least 2 of 3) determining the final classification
of either “AA”, “non-AA”, or “indeterminate". If there was
no majority, the participant was classified as indeterminate.

To calculate the clinician-adjudicated prevalence esti-
mate for the study population, an adjustment was made by
applying the proportion classified as AA by the clinicians

SURVEY

SCREENING
FAILURE

EXCLUSION

to the number of self-reported AA participants who did not
upload photographs. Additionally, indeterminate cases
were excluded from both the numerator and denominator
for clinician-adjudicated prevalence. Two sensitivity ana-
lyses were conducted which classified indeterminate cases
as 1) AA and as 2) non-AA. Lastly, agreement between the
clinicians was assessed using Fleiss’ (unweighted) kappa
coefficient.""™"* Self-reported and clinician-adjudicated
severity of AA was calculated using the SALT.

Results

Survey Participants

To obtain a sample size of 45,000 eligible participants, 67,480
respondents were recruited (Figure 1). Only 7.3% of respon-
dents failed the screening criteria either because of their age,

Responded to invitation to participate

67,480

Child no longer age 11-17 years
4,419 (6.55%)

Adult <18 years or >110 years

36 (0.05%)

Selected all six conditions? (fraudulent response)
or trichotillomania in question 1 (exclusion)

882 (1.31%)

Selected all conditions® in survey question 2

(fraudulent response)
10 (0.01%)

Radiation therapy of the scalp

342 (0.51%)

Cancer with chemotherapy <1 year ago

275 (0.41%)

Quota for census target already met

DATA
CLEANING

11,139 (16.51%)

Partial completed surveys, duplicate survey attempts
5,361 (7.94%)

Figure | Participant attrition.

Notes: *Conditions in question |: atopic dermatitis, psoriasis, rosacea, vitiligo, cancer, trichotillomania. *Conditions in question 2: hair loss, warts, rash, hives, brittle nails/
nail fungus, argyria, dry skin patches, calluses, skin discoloration, rough skin patches, eczema, fatty skin deposits.
Abbreviations: AA, alopecia areata; HRQoL, health-related quality of life; NA, not applicable.
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trichotillomania, or fraudulent response (ie, selected having all
pre-existing skin conditions listed, indicating a highly unlikely
scenario; Figure 1). Less than 1% were excluded for ever
having cancer with scalp radiation therapy or chemotherapy
in the past year. Nearly one-fourth were not eligible because
the census quota for the demographics had been met (16.5%)
or the respondent provided incomplete or duplicate surveys
(7.9%). Among the respondents, 45,016 (66.7%) were
included as participants (Figure 1).

The average age of the participants was 43.0 years, and
half (49.2%) were male (Table 1). The majority were white
(77.1%) and not of Hispanic origin (93.2%). Over one-
third were from the South (38.9%), followed by the
Midwest (22.0%), West (20.7%), and Northeast (18.4%).
The participants were representative of the US census
2015 projected population estimates (Table 1).

Among the 45,016 participants, 511 self-reported hav-
ing AA using the ALTO. The average age was 41.2 years
and over half (58.5%) were male (Table 1). The majority
were white (61.3%), not of Hispanic origin (88.3%), and
from the South (43.6%), followed by the West (23.3%),
Midwest (18.6%), and Northeast (14.5%) (Table 1).

Self-Reported Prevalence and Severity
The self-reported point prevalence of AA was 1.14% (95%
CL: 1.04%, 1.24%) overall, 1.03% (95% CI: 0.94%,
1.12%) for “mild” disease (<50% SALT score), 0.11%
(95% CI: 0.08%, 0.14%) for “moderate to severe” disease
(>50% SALT score), and 0.04% (95% CI: 0.02%, 0.06%)
for AT/AU (100% SALT score) (Table 2). Among self-
reported “moderate to severe” AA participants, 37.5%
were AT/AU, the most severe among those with “moderate
to severe” disease (Table 2).

Self-reported lifetime prevalence was 2.51% (95% CI:
2.37%, 2.65%) (Table 2). The average SALT scores were
25.4% overall, 19.3% for “mild” disease, and 84.7% for
“moderate to severe” disease (Table 2).

Clinician-Adjudicated Prevalence and

Severity

Among the 511 self-reported AA participants, 104 (20.4%)
uploaded photographs for clinician evaluation. Demographic
characteristics and the presence of other skin conditions
(eczema, atopic dermatitis, rosacea, psoriasis, and vitiligo)
among these 104 participants were similar to those who did
not upload photographs (data not shown). Clinician majority
classified 19 of 104 as AA, 60 as non-AA, and 25 as

Table | Demographics of US Population and Study Participants

Demographic 2015 All AA
Projected US Participants Participants
Population (N=45,016) (N=511)
(N=321M)
Age
11-12 3.0% 1334 (3.0%) 2 (0.4%)
13-17 7.4% 3330 (7.4%) 9 (1.8%)
18-24 11.3% 5083 (11.3%) 47 (9.2%)
25-34 16.0% 7186 (16.0%) 131 (25.6%)
35-44 14.7% 6612 (14.7%) 124 (24.3%)
45-54 15.6% 7036 (15.6%) 96 (18.8%)
55-64 14.8% 6657 (14.8%) 63 (12.3%)
65+ 17.3% 7778 (17.3%) 39 (7.6%)
Age, years
Mean (SD) - 43.0 (19.03) 41.2 (14.12)
Median - 43.0 39.0
Min-Max - 11-97 12-78
Gender
Male 49.2% 22,145 (49.2%) 299 (58.5%)
Female 50.8% 22,871 (50.8%) 212 (41.5%)
Race
White 77.1% 34,715 (77.1%) 313 (61.3%)
Black or African 13.3% 5995 (13.3%) 133 (26.0%)
American
Asian 5.6% 2519 (5.6%) 45 (8.8%)
Native American or 1.2% 526 (1.2%) 8 (1.6%)
Alaskan
Pacific Islander 0.2% 90 (0.2%) 2 (0.4%)
Other Race 2.6% 171 (2.6%) 10 (2.0%)
Hispanic, n (%) 17.6% 3043 (6.8%) 60 (11.7%)
Geographic Region
Northeast 17.5% 8287 (18.4%) 74 (14.5%)
Midwest 21.1% 9898 (22.0%) 95 (18.6%)
West 23.7% 9330 (20.7%) 119 (23.3%)
South 37.7% 17,501 (38.9%) 223 (43.6%)
Household Income
$0-$14,999 11.6% 4792 (10.6%) 45 (8.8%)
$15,000-$24,999 10.5% 4865 (10.8%) 59 (11.5%)
$25,000-$34,999 10.0% 4691 (10.4%) 75 (14.7%)
$35,000-$49,999 12.7% 5959 (13.2%) 67 (13.1%)
$50,000-$74,999 16.7% 7901 (17.6%) 96 (18.8%)
$75,000-$99,999 12.1% 5725 (12.7%) 62 (12.1%)
$100,000-$149,999 14.1% 6603 (14.7%) 71 (13.9%)
$150,000-$199,999 6.2% 2557 (5.7%) 21 (4.1%)
$200,000 and over 6.1% 1923 (4.3%) 15 (2.9%)

Abbreviations: AA, alopecia areata; US, United States; SD, standard deviation.

indeterminate. Clinician-adjudicated prevalence of AA was
0.21% (95% CI: 0.17%, 0.25%) overall, 0.12% (95% CI:
0.09%, 0.15%) for “mild” disease, 0.09% (95% CI: 0.06%,
0.11%) for “moderate to severe” disease, and 0.04% (95% CI:
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Table 2 Estimates of the Point Prevalence and Severity of AA in the US

AA Group n Prevalence Estimate SALT Score
(95% CI) Mean (SD)
Clinician-adjudicated (N=104)*
Point prevalence
AA overall 19 0.21% (0.17, 0.25) 44.4% (43.93)
“mild” AA I 0.12% (0.09, 0.15) 8.8% (8.12)
“moderate to severe” AA 8 0.09% (0.06, 0.11) 93.4% (11.08)
AT/AU® 4 0.04% (0.02, 0.06) -
Sensitivity analysis of AA overall
Lower bound (indeterminate cases classified as non-AA) 19 0.21% (0.17, 0.25) -
Upper bound (indeterminate cases classified as AA) 44 0.48% (0.42, 0.54) -

Self-reported (N=45,016)

Point prevalence
AA overall
“mild” AA
“moderate to severe” AA

AT/AU (SALT=100%)°

511 1.14% (1.04, 1.24) 25.4% (23.10)
463 1.03% (0.94, 1.12) 19.3% (12.59)
48 0.11% (0.08, 0.14) 84.7% (16.58)

18 0.04% (0.02, 0.06) -

AT/AU (SALT=90%)“ 23 0.05% (0.03, 0.07) -
Lifetime prevalenced

AA overall 1132 2.51% (2.37, 2.65) -

AT/AU 345 0.77% (0.69, 0.85) -

Notes: *104 participants uploaded photographs for clinician evaluation resulting in the following classifications by clinician majority: 19 AA cases, 60 non-AA cases, and 25 indeterminate
cases (18 due to poor photo quality, 4 due to need for further testing, 3 due to poor photo quality or need for further testing). Using the clinician-adjudicated estimate for overall AA
prevalence as an illustrative example, the proportion of clinician-adjudicated AA cases among those participants who uploaded photographs (19 out of 104) is multiplied by the estimated
number of self-reported AA cases [(19 + 104) x 51 I]. This calculation adjusts the numerator in the clinician-adjudicated prevalence estimate for those participants who did not upload
photographs. To obtain the final overall estimate of 0.21%, the adjusted numerator is divided by an adjusted denominator which removes the 25 indeterminate cases {45,016 —[(25 + 104)
x 5117}, PAT/AU is a subset of moderate to severe AA and defined as self-reported SALT=100%. AT/AU is a subset of moderate to severe AA and defined as self-reported SALT=90%.
9Based on ALTO alone and self-report of currently having AA or having AA in the past. AT/AU defined based on the ALTO; SALT was not used for the definition of AT/AU.

Abbreviations: AA, alopecia areata; ALTO, Alopecia Assessment Tool; AT, alopecia totalis; AU, alopecia universalis; AT/AU, AT and AU combined; Cl, confidence interval;
“mild” AA, self-reported SALT score <50% hair loss; “moderate to severe” AA, self-reported SALT score >50% hair loss; SALT, Severity of Alopecia Tool; US, United States.

0.02%, 0.06%) for the “moderate to severe” subgroup of AT/
AU (Table 2). Among “moderate to severe” AA, clinician-
adjudicated AT/AU was 50%. Among the 19 AA cases, the
average SALT score reported by the clinicians was 44.4%
overall, 8.8% for “mild”, and 93.4% for “moderate to severe”
(Table 2).

In the sensitivity analysis, the clinician-adjudicated pre-
valence remained at 0.21% (95% CI: 0.17%, 0.25%) when
setting the indeterminate cases to non-AA, given the small
effect on the denominator. However, when setting indeter-
minate cases to AA, the clinician-adjudicated prevalence
increased to 0.48% (95% CI: 0.42%, 0.54%; Table 2).

There was moderate agreement among the three clin-
icians with respect to AA assessment, with Fleiss’ kappa

coefficient (unweighted) equal to 0.49 (95% CI: 0.41,
0.57). Additionally, all adjudicated AA severity assess-
ments (ie, “mild” disease, “moderate to severe” disease,
AT/AU) agreed with the participant self-reported assess-
ments of severity made by the participants.

Discussion

This cross-sectional, online survey study utilized research
panels and census balancing in an aim to best represent the
US population and support generalizability. This methodol-
ogy provides the largest known sample of the US popula-
tion for examining the prevalence of AA (NHANES-I was
20,749)* overall and for the subgroups of “mild” and “mod-
erate to severe”. It also is likely a less biased estimate of the
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point prevalence of AA in the US compared to past studies
that are regionally based or conducted in dermatologic
offices or hospital settings. As summarized in a systematic
review, two prior population studies in the US may not be
representative of the true population at risk of AA since
both were based in Minnesota,'* and past hospital-based
studies may fail to provide an unbiased sample of the
population at risk with respect to exposure status.

These data provide a recent estimate of the point pre-
valence of AA based on a sample reflective of the current
US population. Clinician-adjudicated point prevalence of
AA overall was 0.21% and as high as 0.48% with the
sensitivity analysis; and “mild” AA was 0.12%, “moderate
to severe” was 0.09%, and AT/AU was 0.04%. Prevalence
estimates of “moderate to severe” AA were similar between
self-reported (0.11%) and clinician-adjudicated (0.09%),
and prevalence estimates of the most severe subgroup of
AT/AU were the same between self-reported (0.04%) and
clinician-adjudicated (0.04%). Self-reported lifetime preva-
lence was 2.51%. Compared to the most commonly cited
study conducted in the US almost 5 decades ago,” the
clinician-adjudicated prevalence was similar to the upper
bound of the NHANES-I estimate (0.21% vs 0.20%) but
lower than estimates from Greece (1.27%) and Japan
(2.45%).>* Additionally, self-reported lifetime prevalence
of 2.51% in this study was higher than an estimate from
a community-based study conducted in Minnesota report-
ing 1.7%'* but closer to a more recent study reporting
2.1%."

These results must be interpreted in the context of the
study design. Differences in these findings compared to
results from prior studies may reflect variations in the
included population, a changing incidence over time, or
misclassification bias. Although the self-reported (0.04%)
and clinician-adjudicated (0.04%) prevalence estimates for
AU/AT were consistent, a large difference was observed
between clinician-adjudicated (0.21%) and self-reported
(1.14%) prevalence for AA overall. Several factors may
account for this.

First, the original validation of the ALTO was under-
taken in a single dermatological office setting among
a group of patients (<300) whose rate of AA was dispro-
portionate to the general US population. The ALTO’s
positive predictive value in a population with a lower
AA prevalence would be less than in the testing cohort
(83.7%). These factors strongly supported the inclusion of
teledermatology and clinician adjudication in this study
design. The ALTO tool was originally validated by

a clinician performing a physical examination, whereas
participant-supplied photographs were used in this study.
While a novel approach, the use of teledermatology for
this purpose has not been validated and studies examining
the use of teledermatology for the diagnosis of AA are
limited and include only a few patients to date.'®!”

Second, the accuracy of the SALT for use by patients to
determine disease severity has not been assessed previously,
to the authors’ knowledge, and a margin of error is to be
expected in self-classification of the participants as having
“mild” disease (<50% SALT score) or “moderate to severe”
disease (>50% SALT score). However, only participants
with “mild” hair loss around 50% are likely to be subject
to possible misclassification. Additionally, there was com-
plete agreement between the clinicians’ adjudicated assess-
ments of disease severity and the participants’ self-reported
assessments of disease severity in this study, which gives
some support to patient evaluation of their percent of hair
loss using the SALT images for guidance.

Third, in this study, image quality led to the inability to
evaluate 21 participants who uploaded photographs; and in
cases where photographs were deemed to be of sufficient
quality, cases of “mild” AA may have presented as smaller
lesions, which are more difficult to identify without an in-
person clinical evaluation. This is suggested by the lower
average SALT score among adjudicated “mild” cases (SALT
score=8.8%) versus self-reported “mild” cases (SALT
score=19.3%). It also may be difficult to distinguish “mild”
AA cases from androgenic alopecia using photographs when
both disorders present concurrently. In such cases, the ALTO
may identify suspected AA cases which are determined to be
androgenic alopecia after clinical review. This issue may
have been compounded by the higher number of male self-
reported AA cases in this study. Together, these factors may
explain why the self-reported estimate for “mild” AA was
much higher than the clinician-adjudicated estimate,
whereas, self-reported and clinician-adjudicated estimates
for “moderate to severe” AA and the most severe subgroup
of AT/AU were similar.

This study is subject to other limitations, including the
possible omission of approximately 15% of US house-
holds who do not have access to the Internet.'® As lower
socioeconomic status and stress have been observed to be
associated with the onset and persistence of AA in some

L1922
populations,

the exclusion of persons without Internet
access may have resulted in underestimating the preva-
lence of AA. Further, participants with possible diffuse

AA also were excluded per the ALTO, given the difficulty
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in differentiating it from age-related hair loss using photo-
graphic evidence. In addition, although the sample of
participants in this study closely mirrors the US population
with respect to age, gender, race, household income, and
geographic region, it was not a perfect replication and did
not include other population characteristics such as clinical
or environmental characteristics that may influence the
prevalence of AA.

In this study, clinician evaluation may be subject to
variation depending on level of training, years of clinical
practice, experience with teledermatology, and experience
with AA.?* This was minimized by requiring a majority
decision among the three independent clinician reviewers
regarding the participant’s AA classification. All three
clinicians had significant experience researching and treat-
ing AA, and had experience with the SALT to measure
disease severity. Finally, the clinician-adjudicated estimate
is conditional upon participants who self-reported AA.

Conclusion

This study suggests that AA prevalence in the US has
remained reasonably constant over the past 50 years. It
is similar to the upper limit estimates in the 1970s at
approximately 0.21% and with “moderate to severe”
disease estimated at 0.09% and possible lifetime preva-
lence as high as 2.51%. With current census population
numbers,** the prevalence estimates indicate that there
are approximately 700,000 (or between 561,000 and
825,000) persons in the US with AA and approximately
300,000 (or between 198,000 and 363,000) persons with
moderate to severe AA, of which up to half of those
within the “moderate to severe” category may have AT
or AU. Additionally, as many as 8.2 million have had
AA in their lifetime. Given the estimated prevalence and
the substantial impact of AA on quality of life,”> the
burden of this disease within the US is considerable.
Recent advances in the understanding of the pathophy-
siology of AA must be incorporated into ongoing efforts
for overall disease management, for which targeted,
approved treatments will be critical.
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