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ABSTRACT

Introduction: Alopecia areata (AA) is an
autoimmune skin disease presenting as non-
scarring hair loss. Information on the epidemi-
ology of AA, especially the occurrence of AA and
its subtypes within the general population, is
scarce. The study aimed to estimate the

incidence rates and prevalence of hospital-trea-
ted AA and its subtypes in Denmark and to
examine the demographic and clinical charac-
teristics of patients with AA, including comor-
bidities and use of prescription medications.
Methods: This was a cohort study based on data
from administrative and health registers in
Denmark in 1995–2016. The study included
individuals who were (1) registered with a hos-
pital inpatient or hospital-based outpatient
clinic diagnosis of AA between 1995 and 2016
in the Danish National Patient Registry cover-
ing encounters at all Danish hospitals, (2) alive
and resided in Denmark anytime between 1995
and 2016, (3) aged C 12 years, and (4) resided
uninterrupted in Denmark during the
12 months before the first AA diagnosis during
the study period.

Prior Presentation: This manuscript was previously
presented at the 51st Annual European Society for
Dermatological Research Meeting from September 28,
2022, to October 1, 2022, in Amsterdam, the
Netherlands. Further information can be found at
https://doi.org/10.26226/m.
62fa009023ef91001a663ba3.
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Results: During the study period, 2778 indi-
viduals with an incident hospital-based diag-
nosis of AA were identified; 63.1% were female
and 28.7% of the patients were aged C 50 years.
Over the study period, the overall incidence rate
for any hospital-treated AA per 100,000 person-
years was 2.62 (95% confidence interval [CI],
2.53–2.72), and the overall prevalence in 2016
was 71.7 (95% CI 69.4–74.1) per 100,000 per-
sons. Both incidence rate and prevalence
increased over time. Prevalence of most hospi-
tal-treated comorbidities or history of medica-
tion use was below 10% and was similar in the
alopecia totalis (AT)/alopecia universalis (AU)
and non-AT/AU subtypes of AA.
Conclusion: This cohort study reported inci-
dence rates and prevalence over time and
characteristics of individuals with hospital-
treated AA in Denmark, which are in agreement
with those previously reported in this
population.

Keywords: Alopecia areata; Epidemiology;
Incidence rates

Key Summary Points

Why carry out this study?

Given the emergence of new treatment
options, information on the occurrence of
alopecia areata (AA) and its subtypes in
various populations and care settings is of
greater interest.

This study evaluated the incidence rates
and prevalence of hospital-treated AA and
its subtypes in Denmark, as well as
patients’ demographic and clinical
characteristics.

What was learned from this study?

In 1995–2016, there were 2778 patients
with incident hospital-treated AA in
Denmark. A majority of patients were
female and\50 years of age, and
prevalence of hospital-treated
comorbidities was low.

The overall incidence rate of AA was 2.62
per 100,000 person-years, and the overall
prevalence in 2016 was 71.7 per 100,000
persons. Incidence rate and prevalence of
AA increased over time.

Hospital-treated patients with AA are
likely to represent a more severe spectrum
of disease than patients with AA treated
outside the hospital.

INTRODUCTION

Alopecia areata (AA) is an autoimmune disease
with an underlying immunoinflammatory
pathogenesis [1]. AA presents as nonscarring
hair loss ranging from small patches (alopecia
focalis) to complete scalp (alopecia totalis [AT])
or scalp, face, and body hair loss (alopecia uni-
versalis [AU]) [2, 3]. AA is the second most
common cause of hair loss, affecting approxi-
mately 147 million individuals worldwide [4],
with a lifetime risk of all subtypes of approxi-
mately 2% [5, 6]. AA unfavorably affects social
interactions, quality of life, and employment
[7]. The clinical course of the disease may be
unpredictable and is marked by remission,
progression, or persistence [8, 9].

Studies examining the epidemiology of AA,
especially measuring the occurrence of AA and
its subtypes within the general population, are
scarce. Studies from the United Kingdom (UK),
United States of America (USA), and Republic of
Korea (South Korea) have reported incidence
rates of AA ranging from approximately 20 to
200 per 100,000 person-years and prevalence
estimates ranging from 0.21% to 0.58%
[6, 10–13]. In Denmark, Eaton et al. [14, 15]
reported a prevalence of AA of 0.21 per 1000
persons in 2001 and 0.27 per 1000 persons in
2006. However, incidence rates of AA in the
Danish population over time have not been
examined.

The aims of this study were to update the
estimates of the incidence rates and prevalence
of hospital-treated AA and its subtypes in
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Denmark and to describe the demographic and
clinical characteristics (including hospital-trea-
ted comorbidities and use of prescription med-
ications) among patients with hospital-treated
AA. We addressed these aims in a cohort study
based on data from Danish population-based
registries.

METHODS

Setting and Data Sources

This study was conducted in Denmark, a
country with a population of approximately
5.8 million people with universal access to tax-
funded healthcare. Most life and health events
and services are routinely recorded in national
registries and databases along with information
on migration and deaths [16]. We based the
study on five such databases: (1) Danish Civil
Registration System (CRS) (data on pseudony-
mized identifier, residence, and vital status)
[17], (2) Danish National Patient Registry
(DNPR) (diagnoses from inpatient admissions to
all Danish hospitals since 1977 and all outpa-
tient specialist clinic and emergency room visits
since 1995) [18], (3) Danish Cancer Registry
(includes records of incident primary malig-
nancies in Denmark since 1943 with mandatory
reporting since 1987) [19], (4) Danish Cause of
Death Registry [20], and (5) Danish National
Health Services Prescription Database
(DNHSPD) (data on dispensing of reimbursed
prescription drugs since 2004; treatments dur-
ing hospitalizations are not included in this
data source) [21]. The study was in accordance
with the Declaration of Helsinki.

Individuals were identified through their
civil registration number, which is assigned at
birth and stored in the Danish CRS, along with
date of birth, residency status, and dates of
immigration, emigration, and death. The CRS
permitted accurate individual linkage among all
registries used in this study. Moreover, the CRS
allows almost complete follow-up of the Danish
population [17].

Study Population

The source population were residents of Den-
mark between 1995 and 2016. The study pop-
ulation included individuals who were (1)
registered with a hospital inpatient or outpa-
tient diagnosis of AA between 1995 and 2016 in
the DNPR, (2) alive and resided in Denmark
anytime between 1995 and 2016, (3) aged
C 12 years at cohort entry date, and (4) resided
uninterrupted in Denmark during the
12 months before the first AA diagnosis. The age
restriction was applied to focus on the patient
populations that had been included in recent
studies of novel systemic treatments [22–24].
The cohort entry date was the date of AA diag-
nosis recorded in a Danish hospital. Individuals
with a hospital diagnosis of AA before 1995 or
alopecia of other etiologies (i.e., traction and
scarring alopecia, other nonscarring hair loss, or
cicatricial alopecia [scarring hair loss]) were
excluded from the study.

The AA subtypes were categorized into AT/
AU or non-AT/AU using combinations of
International Classification of Diseases, 10th
Revision (ICD-10) codes (Table S1). Patients
falling into more than one subtype based on the
first recorded ICD-10 codes at the AA cohort
entry date were classified as AT/AU if they had
the respective code; otherwise, they were clas-
sified as non-AT/AU.

Statistical Analyses

The incidence rates of hospital-treated AA were
computed per 100,000 person-years among
persons alive and in Denmark with no prior
diagnoses of AA recorded in the DNPR starting
on 01 January 1995. Incidence rates were strat-
ified by AA subtype, age group, and sex. The
annual incidence rates were computed per
100,000 persons in each calendar year between
1995 and the end of the study period, using
midyear population aged C 12 years as the
denominator. The denominators (annual age-
and sex-stratified population sizes) were
obtained from official population statistics
published by Statistics Denmark [25]. Inci-
dences were reported with 95% confidence
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intervals (CIs).

The annual prevalence of hospital-treated AA
and subtypes was computed using the midyear
population size of each calendar year between
1995 and the end of the study period as the
denominator and the number of persons alive
and with a prior or current diagnosis of hospi-
tal-treated AA between 1977 and a full given
calendar year in the numerator.

Hospital diagnoses of AA were based on inpa-
tient stays between 1977 and 1994 and on outpa-
tient or inpatient encounters thereafter. Since ICD-
8 codes did not allow for stratification according to
the AA subtype, prevalence calculations for AA
subtypes were based on diagnoses from 1994 and
later. All recorded AT/AU and non-AT/AU diag-
noseswere included in theprevalencecalculations.
Consequently, individuals with both diagnoses
were included in calculations for both subgroups.
Prevalence was stratified by age group and sex and
reported with 95% CIs.

Patients with an incident diagnosis of hospital-
treated AA from 1995 onward were described
according to their demographic and clinical char-
acteristics. Categorical variables were summarized
using frequency and percentage, and continuous
variables were summarized using medians with
quartiles. Comorbidities (i.e., those recorded
before the cohort entry date) were assessed using

the entire available look-back period to 1977 for
hospital diagnoses in the DNPR and 2004 for

medication use registered in the DNHSPD. Overall
hospital comorbidity burden was assessed using
the Charlson Comorbidity Index (CCI). Condi-
tions included in the CCI were identified in the
DNPR. In addition, we reported prevalences of
prespecified autoimmune and atopic diseases not
included in the CCI. The definitions of the study
variables are provided in the Table S1.

Ethical Approval

According to Danish law, studies based exclu-
sively on registry (secondary) data are exempt
from ethical approval or informed consent. This
study was reported to the Danish Data Protec-
tion Agency, via registration with Aarhus
University, record number 2016-051-000001/
serial number 605.

RESULTS

Incidence Rate and Prevalence of Hospital-
Treated AA

Between 1995 and 2016, the overall incidence
rate for hospital-treated AA per 100,000 person-
years was 2.62 (95% CI 2.53–2.72). Figure 1
shows the annual incidence rates of AA and its
subtypes from 1995 to 2016. In 2016, the year of

Incidence rate in yeari ¼
P

incident cases ages�12 years in yeari
Midyear population of persons age�12years in yeari

� 100;000

Prevalence in yeari ¼
P

total cases ages�12 years alive and in population in yeari
Midyear population of persons ages�12 years in yeari

� 100;000
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the most recent data, the overall incidence rate
for any hospital-treated AA per 100,000 person-
years was 4.04 (95% CI 3.52–4.64). The inci-
dence of the AT/AU subtype was 0.41 (95% CI
0.27–0.63) and for the non-AT/AU subtype was
3.63 (95% CI 3.14–4.20). The highest incidence
rates for any AA and its subtypes were observed
among the 12- to 17-year-old individuals.
Regardless of the subtype, female patients had a
higher incidence of AA than male patients
(Table 1).

In 1995, the prevalence per 100,000 persons
of any AA was 15.4 (95% CI 14.2–16.6). The
annual prevalence increased continuously over
the calendar time to 71.7 (95% CI 69.4–74.1)
per 100,000 persons in 2016. In 2016, the
prevalence of the AT/AU subtype was 19.6
(95% CI 18.4–20.9) and for the non-AT/AU type
was 62.0 (95% CI 59.8–64.2). Figure 2 shows the
calendar year-specific prevalence of AA and its
subtypes. The 2016 prevalence was highest
among the 18- to 50-year-old persons and in
female patients regardless of the subtype
(Table 1).

Characteristics of Patients with Hospital-
Treated AA

In 1995–2016, 4089 individuals with a hospital
diagnosis of AA were recorded in the DNPR. Of
these, 2778 were identified as patients aged

C 12 years with incident AA (Fig. 3). Among the
2778 individuals with hospital-treated AA,
63.1% were female and 28.7% of patients were
aged C 50 years at the AA cohort entry date.

AT/AU vs. Non-AT/AU

The distribution of subtypes was 17% AT/AU
(n = 472) and 83% non-AT/AU (n = 2306).
Demographic characteristics were similar
between patients with AT/AU and non-AT/AU
subtypes. The median age at the AA cohort
entry date was 42 years and 39 years for AT/AU
and non-AT/AU respectively, with 90% of the
AT/AU cohort and 89% of the non-AT/AU
cohort being aged C 18 years. The proportions
of female patients were higher in both AT/AU
(57.4%) and non-AT/AU (64.3%) cohorts.

The prevalence of most hospital comorbidi-
ties or history of medication use was below 10%
(Table 2) and, with few exceptions, the preva-
lence of comorbidities was similar in both AA
subtypes. Seventy-seven percent of patients had
no hospital-treated comorbidities measured by
CCI (i.e., low CCI score). Hearing loss and sur-
gery in the last 6 months both occurred in a
higher percentage of patients with AT/AU (5.3%
and 3.6%, respectively) than in patients with
non-AT/AU (2.7% and 1.9%, respectively). The
most prevalent medications used among the AA
cohort were antihypertensives (17.1%) and

Fig. 1 Annual incidence rates per 100,00 persons of hospital-treated alopecia areata (AA) in Denmark, 1995–2016. AT
alopecia totalis, AU alopecia universalis
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systemic steroids (14.7%). The prevalence of
most autoimmune and atopic diseases among
the AA cohort was low, except for atopic der-
matitis (5.1%) and asthma (6.8%). Prevalence of
autoimmune diseases according to AA subtypes
are not reportable in compliance with the
Danish data privacy rules. A list of comorbidi-
ties and number of patients by subtype is pre-
sented in Table 2.

DISCUSSION

In this population-based cohort study in Den-
mark, we observed the overall incidence rate for

any hospital-treated AA per 100,000 person-
years of 2.62 (95% CI 2.53–2.72) and the overall
prevalence in 2016 of 71.7 (95%% CI 69.4–74.1)
per 100,000 persons. The prevalence of both
AT/AU and non-AT/AU subtypes increased over
time. The prevalence of most major comor-
bidities and prescription medication use was
low and similar across the AT/AU and non-AT/
AU subtypes.

Few previous studies have explored the epi-
demiology of AA. A Danish study similar to the
current study but based on a shorter study per-
iod (2007–2016) and examining fewer comor-
bidities reported a similar or the same
prevalence of comorbidities as in our study.

Table 1 Incidence rate and prevalence of AA by AA subtype, age, and sex in 2016

Any AA Incidence rate per 100,000
person-years (95% CI)

Prevalence per 100,000
persons (95% CI)

All 4.04 (3.51–4.64) 71.7 (69.4–74.1)

Age 12–17 years 5.88 (3.82–9.10) 66.8 (58.6–76.0)

Age 18–50 years 4.81 (4.02–5.76) 75.5 (72.1–79.0)

Age C 51 years 2.85 (2.21–3.66) 68.2 (64.7–71.8)

Female 5.09 (4.28–6.06) 89.7 (86.0–93.5)

Male 3.00 (2.36–3.74) 53.4 (50.6–56.4)

AT/AU

All 0.41 (0.27–0.63) 19.6 (18.4–20.9)

Age 12–17 years 0.00 (0.00–1.09) 12.7 (9.4–17.0)

Age 18–50 years 0.37 (0.20–0.70) 17.5 (15.9–19.2)

Age C 51 years 0.52 (0.29–0.93) 23.3 (21.3–25.4)

Female 0.57 (0.34–0.95) 23.9 (22.1–25.9)

Male 0.25 (0.12–0.54) 15.3 (13.8–16.9)

Non-AT/AU

All 3.63 (3.14–4.21) 62.0 (59.8–64.2)

Age 12–17 years 5.88 (3.82–9.09) 60.0 (52.3–68.8)

Age 18–50 years 4.45 (3.69–5.36) 66.1 (6.0–69.4)

Age C 51 years 2.32 (1.76–3.07) 57.5 (54.4–60.9)

Female 4.52 (3.76–5.44) 78.7 (75.3–82.3)

Male 2.72 (2.14–3.46) 45.0 (42.4–47.7)

AA alopecia areata, AT alopecia totalis, AU alopecia universalis
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This study examined all individuals with an AA
diagnosis in the DNPR but did not stratify
according to subtype [26]. Similar estimates
were observed for several autoimmune or atopic
diseases, including asthma (7.3% vs 6.8% in our
study), Crohn’s disease (1.6% vs 1.3% in our
study), ulcerative colitis (1.7% in both studies),
and vitiligo (1.2% vs 6.8% in our study). A study
based on claims data from the USA reported an
association between the AT/AU subtype and
higher occurrence of some autoimmune and
inflammatory conditions [27]. Sensorineural
hearing loss is a known disease manifestation of
several autoimmune disorders and has been
reported in patients with AA [28]. With regards
to the higher prevalence of patients with AT/AU
with a history of surgery in the previous
6 months in the present study, postsurgical
stress could be associated with hair loss and thus
it cannot be ruled out that some AA diagnoses
represent misdiagnosed telogen effluvium.

Two other Danish studies by Eaton et al.
[14, 15], based on the same data sources,
reported estimated lifetime prevalence of hos-
pital-treated AA of 0.21 per 1000 population in
2001 and 0.27 per 1000 population in 2006.
These studies also used hospital-based diagnoses
recorded in the DNPR; therefore, patients with
AA diagnosed and treated outside an inpatient

or outpatient hospital setting are not included
in these estimates. Estimates according to AA
subtypes were not assessed.

The reported incidence rate for all AA types
in 2016 of 4.0 per 100,000 is lower than that in
previous reports. A UK study, based on general
practice data, found an incidence rate of AA of
26 per 100,000 person-years [11]. The USA
Rochester Epidemiology Project, based on data
from 1990 to 2009, reported an AA incidence
rate (20.9 per 100,000 person-years) similar to
the one reported in the UK study [29]. A South
Korean study reported AA incidence ranging
from 192.8 to 205.9 per 100,000 person-years
from 2006 to 2015 [10]; however, the reported
incidence of AT/AU ranged from 0.166 to 0.295
per 100,000 person-years and was similar to the
AT/AU incidence rate observed in this study
(0.41 per 100,000 person-years) [30].

The previously reported estimates of preva-
lence also differ from our results. The UK study
reported a 2018 point prevalence of AA of
0.58%, which was likewise higher than the
prevalence of 71.7 per 100,000 persons
(0.072%) reported in this study for the year of
2016 [11]. A USA-based study by Benigno et al.
[12] reported a 2017 annual prevalence of AA in
a clinician-evaluated survey of patients of
0.21% (95% CI 0.17–0.25%). A recent USA study

Fig. 2 Prevalence per 100,000 persons of hospital-treated AA in Denmark, 1995–2016. AA alopecia areata, AT alopecia
totalis, AU alopecia universalis
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based on claims data reported estimates in line
with those results, with a 2019 prevalence of AA
of 0.222% (95% CI 0.221–0.223%). The 2019
prevalence of AT/AU was 0.019% (95% CI
0.018–0.019%) [13].

The approximately 10-fold lower prevalence
and incidence for all AA types reported in
Denmark compared with UK-, USA-, and South
Korean-based estimates are likely explained by
the potentially large number of patients with
AA diagnosed and treated in general practice
and therefore not included in this study.

Approximately 63% of all the incident cases
were women, indicating female predominance,
as has been observed in previous reports,
including a Danish study from 2022 by

Andersen et al. [13, 31–33] based on data from
the Danish Skin Cohort (based on the DNPR,
with dermatologist-verified skin diseases). The
proportion of female patients with AA in the
current study was slightly lower in the AT/AU
subtype (approximately 57%) than in the non-
AT/AU subtype (64%). Our findings are in line
with sex differences reported for autoimmune
disorders in general [29]. Furthermore, hair loss
may be a greater social and emotional concern
for women [30], leading to more frequent AA-
related healthcare contacts among female than
male patients [13]. However, some other studies
have reported no female predominance in AA
[5, 6]. This may be due to differences in data
sources or due to true differences in the

Fig. 3 Selection of patients with AA included in the final analyses. AA alopecia areata
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Table 2 Characteristics of incident hospital-treated AA by subtype, 1995–2016

Incident AA cohort

All (n = 2778) AT/AU (n = 472) Non-AT/AU (n = 2306)

Calendar period at diagnosis, n (%)

1995–1999 463 (16.7) 96 (20.3) 367 (15.9)

2000–2004 492 (17.7) 93 (19.7) 399 (17.3)

2005–2009 601 (21.6) 111 (23.5) 490 (21.2)

2010–2014 845 (30.4) 125 (26.5) 720 (31.2)

2015–2016 377 (15.6) 47 (10.0) 330 (14.3)

Sex, n (%)

Female 1753 (63.1) 271 (57.4) 1482 (64.3)

Male 1025 (36.9) 201 (42.6) 824 (35.7)

Age at diagnosis, n (%)

Median (IQR), years 39 (27–52) 42 (28–56) 39 (27–51)

[ 18 years 2476 (89.1) 426 (90.3) 2050 (88.9)

12–17 years 302 (10.9) 46 (9.7) 256 (11.1)

18–50 years 1679 (60.4) 261 (55.3) 1418 (61.5)

[ 50 years 797 (28.7) 165 (35.0) 632 (27.4)

Autoimmune and atopic diseases, n (%)

Autoimmune thyroiditis 18 (0.7)

Atopic dermatitis 142 (5.1)

Systemic lupus erythematosus 36 (1.3)

Psoriasis 66 (2.4)

Vitiligo 44 (1.6)

Rheumatoid arthritis 41 (1.5)

Celiac disease 13 (0.5)

Type 1 diabetes 22 (0.8)

Ulcerative colitis 48 (1.7)

Crohn’s disease 37 (1.3)

Psoriatic arthritis 10 (0.4)

Allergic rhinitis 49 (1.8)

Asthma 189 (6.8)

Multiple sclerosis 9 (0.3)

Comorbidities, n (%)

Chronic obstructive pulmonary disorder 54 (1.9) 10 (2.1) 44 (1.9)
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Table 2 continued

Incident AA cohort

All (n = 2778) AT/AU (n = 472) Non-AT/AU (n = 2306)

Diabetes (type 1 or type 2) 108 (3.9) 16 (3.4) 92 (4.0)

Hearing loss (at hospital encounter) 88 (3.2) 25 (5.3) 63 (2.7)

Hyperlipidemia 46 (1.7) \ 5 Masked

Hypertension 156 (5.6) 21 (4.4) 135 (5.9)

Hysterectomy, salpingectomy, or oophorectomy 48 (1.7) \ 5 Masked

Substance abuse 68 (2.4) 11 (2.3) 57 (2.5)

Surgery in the last 6 months 92 (3.3) 9 (1.9) 83 (3.6)

Any cancer (except BCC/SCC) 140 (5.0) 29 (6.1) 111 (4.8)

Basal cell carcinoma 38 (1.4) \ 5 Masked

Squamous cell carcinoma 41 (1.5) \ 5 Masked

Malignant melanoma 10 (0.4) \ 5 Masked

Lymphoma 10 (0.4) \ 5 Masked

Breast cancer 47 (1.7) 11 (2.3) 36 (1.6)

Cervical carcinoma in situ 16 (0.6) \ 5 Masked

Acute MI 24 (0.9) \ 5 Masked

Any ischemic heart disease 70 (2.5) 12 (2.5) 58 (2.5)

Any stroke \ 5 0 (0.0) \ 5

CABG 8 (0.3) 0 (0.0) 8 (0.3)

Hemorrhagic stroke 7 (0.3) 0 (0.0) 7 (0.3)

Hospitalization due to HF 31 (1.1) \ 5 Masked

Ischemic stroke 30 (1.1) 8 (1.7) 22 (1.0)

PCI 12 (0.4) 0 (0.0) 12 (0.5)

Unstable angina 6 (0.2) 0 (0.0) 6 (0.3)

DVT, PE, or ATE 43 (1.5) \ 5 Masked

Medication use, n (%)

Antidiabetic agents 91 (3.3) 12 (2.5) 79 (3.4)

Antihypertensive agents 474 (17.1) 87 (18.4) 387 (16.8)

Drugs used in dermatologya 31 (1.1) \ 5 Masked

Hormone replacement therapy 97 (3.5) 13 (2.8) 84 (3.6)

Immunosuppressants 121 (4.4) 15 (3.2) 106 (4.6)

Janus kinase inhibitors \ 5 \ 5 0 (0.0)
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populations. The low prevalence of most
comorbidities is expected given the age of the
study population and capture of only hospital-
based diagnoses by the data sources.

In our study, the annual prevalence of any
AA increased over time by calendar year, with a
larger increase observed for non-AT/AU. The
incidence rate for AA overall remained relatively
stable until an increase started in 2009. The
reason for the time-related increases is
unknown but has been reported previously in
other studies [6, 10, 14, 34]. This finding could
be due to an increase in the incidence of risk
factors of AA, an increase in diagnostic activity
due to increased awareness or more interactions
with the healthcare system among individuals
with AA [35]. For example, an increase in inci-
dence over the last decades has been reported
for many atopic and autoimmune diseases
[36–38].

Limitations

In Denmark, AA is primarily diagnosed and
treated in general practice, with only more

severe cases leading to a hospital referral. Diag-
noses from general practice are not captured in
the Danish registries. This study focused on
hospital-treated AA only, and their incidence
and prevalence may be different in patients
with AA not seen at hospitals. Furthermore,
identification of the AA cohort based on hos-
pital diagnoses has likely resulted in overrepre-
sentation of AA cases that were severe enough
to require a hospital encounter (inpatient stays
or visits to hospital-based outpatient clinics) or
occurred in individuals with other morbidities
leading to hospital encounters. This could lead
to selection bias whereby the population of this
study differs from the total population of Dan-
ish patients with AA with respect to prevalence
of comorbidities and distributions of other
patient characteristics. We did not have infor-
mation on the clinical course of AA, and
prevalence estimates assume that none of the
patients recovered from AA. Furthermore, data
on outpatient dispensing were limited to reim-
bursed drugs and only available from 2004
onwards. Finally, DNPR diagnoses of AA have
not been validated; however, the positive

Table 2 continued

Incident AA cohort

All (n = 2778) AT/AU (n = 472) Non-AT/AU (n = 2306)

Lipid-modifying agents 166 (6.0) 19 (4.0) 147 (6.4)

Oral contraceptives 26 (0.9) \ 5 Masked

Systemic steroids 408 (14.7) 64 (13.6) 344 (14.9)

Charlson comorbidity index score, n (%)

Low (0) 2126 (76.5) 360 (76.3) 1766 (76.6)

Medium (1–2) 532 (19.2) 95 (20.1) 437 (19.0)

High (C 3) 120 (4.3) 17 (3.6) 103 (4.5)

Explicit cell counts between 1 and 4 are reported as\ 5. Cell counts that would allow back-calculations of the counts
between 1 and 4 are reported as ‘‘masked’’. Prevalence of autoimmune and atopic diseases by AA subtype not reported
because of low counts. Percentages may not add to exactly 100 due to rounding
AA alopecia areata, AT alopecia totalis, ATE arterial thromboembolism, AU alopecia universalis, BCC basal cell carcinoma,
CABG coronary artery bypass grafting, DVT deep vein thrombosis, HF heart failure, IQR interquartile range,MI myocardial
infarction, PCI percutaneous coronary intervention, PE pulmonary embolism, SCC squamous cell carcinoma
aAlefacept, certolizumab, etanercept, adalimumab, infliximab, golimumab, ustekinumab, apremilast
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predictive value of diagnosis codes in the DNPR
is typically around 80% [15, 18, 32].

CONCLUSION

This population-based cohort study provides
estimates of increasing incidence and preva-
lence of all AA subtypes and the characteristics
of patients with hospital-treated AA and its
subtypes in Denmark in 1995–2016 but are
likely underestimating the true incidence and
prevalence.
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