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ABSTRACT
Purpose Alopecia areata (AA) is a common disorder of 
patchy hair loss which carries a substantial psychological 
burden for patients. The current understanding of AA 
prevalence, disease course and burden is limited, and 
further research is needed to improve patient care. This 
prospective cohort of AA patients within the Danish Skin 
Cohort was established to provide data that can serve as a 
tool in future studies of for example, AA epidemiology and 
disease burden.
Participants A total of 1494 patients with dermatologist- 
verified AA were included in the cohort. Patients were 
invited and included through electronic or phone- based 
questionnaires. Information regarding demographics, 
biometrics, lifestyle factors, skin type, AA onset and 
development, health- related quality of life and self- 
reported severity assessment was collected.
Findings to date The mean (SD) age of AA onset was 
32.7 (17.6) years. The mean body mass index and history 
of cigarette smoking was comparable with the general 
population. The majority (92.5%) of participants were 
Caucasian. In total, 72.4% of patients received their 
diagnosis by a physician within a year after onset of 
symptoms, and 66.9% reported to still have symptoms of 
AA within the past year. A total of 12% reported to have 
a first- degree family member with AA. In total, 31.4% of 
patients were missing all or nearly all hairs on their scalp, 
32.2% had no or barely no eyelashes and 36.2% had no 
or barely no eyebrow hairs. Overall, most patients (55.7%) 
did not experience irritated eyes, but 30% reported slight 
eye irritation and 47.2% reported no damage to finger 
nails or toenails.
Future plans Observational studies regarding 
comorbidities, psychosocial burden of AA and efficacy 
of pharmacological interventions will be carried out and 
additional data will be linked from nationwide registries 
of routinely collected data. Furthermore, follow- up survey 
data will be added for longitudinal analyses.

INTRODUCTION
Alopecia areata (AA) is a common hair loss 
disorder with a life- time prevalence estimated 
to be approximately 2% in the USA.1 2 The 
condition affects both children and adults 
and typically presents as well- demarcated 
patches of hair loss in the scalp without 
significant visible inflammation or scarring. 

AA may progress to involve the entire scalp 
(alopecia totalis) or all scalp and body hairs 
(alopecia universalis).3 The course of AA is 
unpredictable, and regrowth and relapse may 
occur, alternately. The condition is further-
more associated with atopic predispositions 
and various autoimmune diseases, in partic-
ular thyroid disease and vitiligo.4 The exact 
pathophysiology of AA is unknown, however 
it is considered to be a T- cell mediated auto-
immune condition where hair follicles enter 
the telogen phase (resting phase) prema-
turely, resulting in hair loss.5 6

Although AA is a common condition in 
dermatological practice, understanding of 
prevalence, prognosis and impact on patients’ 
lives remain scarce and the condition is under-
studied compared with for example, atopic 
dermatitis and psoriasis. A detailed descrip-
tion of patients with AA and establishment 
of a prospective cohort will enable better 
understanding of AA and secure an increased 
recognition within the field of dermatolog-
ical research. Furthermore, a well- described 
patient cohort may serve as a tool in future 
research and assessment of efficacy of future 
emerging therapies. The aim of the current 
paper was to present the establishment of 

Strengths and limitations of this study

 ► This cohort was interviewed by trained professionals 
in a standardised manner.

 ► The diagnosis of alopecia areata was verified by 
dermatologists in all patients.

 ► Patients were not informed of the topic and contents 
of the projects until they agreed to participate, there-
by reducing participation bias.

 ► Patients were not interviewed about comorbidities, 
since such information can be obtained by linking 
patients’ responses with nationwide registries in 
Denmark.

 ► Risk of recall bias is a limitation as the cohort is 
based on patient interviews.
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a new AA cohort within the Danish Skin Cohort and to 
describe patient demographics and characteristics.

COHORT DESCRIPTION
This study was a population- based cross- sectional study 
using data from the extended Danish Skin Cohort. Infor-
mation regarding patient characteristics, disease onset, 
severity and patient- reported outcomes (PRO) were 
collected using questionnaires or structured interviews.

The Danish Skin Cohort
The Danish Skin Cohort was established in 2018 to study 
the prevalence, morphology and burden of skin diseases 
in Denmark.7 The cohort originally consisted of three 
independent samples. Sample A representing a random 
sample of general population adults in Denmark. 
Samples B and C representing groups of patients with 
a dermatologist verified plaque psoriasis, and atopic 
dermatitis, respectively. All participants in this prospec-
tive cohort were adults (≥18 years) at the time of inclu-
sion. In 2020, the Danish Skin Cohort was expanded to 
also include patients with AA, hidradenitis suppurativa 
and rosacea. Patients with AA were identified using the 
Danish National Patient Registry. The registry contains 
information on all hospital contacts (both inpatient and 
outpatient) in Denmark, as well as a number of private 
practice dermatology clinics. Each visit is coded with a 
diagnostic code based on the International Classification 
of Diseases (ICD) system.8 All patients with an ICD- 10 
code for AA recorded in the Danish National Patient 
Registry at least once during adulthood (ie, after their 
18th birthday) were identified and invited to participate 
in the cohort. Participants were not informed that the 
research project was related to skin diseases until they 
had agreed to participate and were simply informed that 
the research was ‘regarding people in the Danish popu-
lation’. This was to reduce the risk of participation bias. 
Study individuals had the opportunity to withdraw from 
participation on accepting the invitation, and throughout 
the study. A total of 3198 adults with a diagnosis of AA 
were invited to participate.

Patient and public involvement
Patients were not involved in the development of the 
research questions or outcome measures, but all responses 
to these interviews were provided by AA patients.

Patient interviews
All communications from the government and official 
institutions in Denmark are sent to citizens to a personal 
and secure digital mailbox. Citizens are notified through 
a text message or email and they are obliged to check the 
mailbox on a regular basis. Individuals who were eligible 
to participate in the Danish Skin Cohort received an 
invitation to participate and were interviewed through a 
digital questionnaire. In case of non- response, individuals 
were sent a reminder after 1 week, and were contacted 

by phone or mail up to a total of five times. In case of a 
phone interview, participants were interviewed in a struc-
tured manner by professional researchers.

Information on patient demographics including age at 
participation, sex, height in centimetre, weight in kilogram, 
smoking history and quantity, current alcohol consumption, 
level of physical activity and Fitzpatrick skin type (range 1–5) 
was obtained. Other variables included age of AA onset, 
time from onset to diagnosis by physician, time from onset 
to dermatologist referral, AA symptoms and activity during 
the past 12 months, family history of AA, episodes of flares 
or worsening in AA symptoms during the past 12 months, 
seasonal variation in symptoms and the affected hair loss in 
percentages. Current self- perceived severity of AA symptoms 
was recorded using a Numeric Rating Scale (NRS) from 0 
to 10, where 10 represents the highest degree of severity. 
Additional PROs included Dermatology Life Quality Index 
(DLQI), Work Productivity and Activity Index (WPAI), 
EuroQoL 5 Dimensions 5 Levels (EQ- 5D- 5L) and the Multi-
dimensional Fatigue Inventory- 20 (MFI- 20). Additional PRO 
measures included assessment of nail appearance, eye irri-
tation, affection of eye lashes, involvement of eyebrows and 
scalp hair assessment.9 A measure of eye irritation, rather 
than a measure of dry eyes, was included since this measure 
was specifically developed and used in clinical trials of novel 
AA therapies, thus enabling direct comparison with clinical 
trial results (NCT03899259). A full list of the obtained infor-
mation is available from online supplemental table 1.

Statistical analysis
Characteristics of patients with AA were presented using 
summary statistics. Continuous variables with a normal 
distribution were presented as means and SD, while 
medians and IQR were presented for non- normal contin-
uous variables. Categorical variables were presented as 
frequencies and percentages. As the data were purely 
descriptive, no test for significance was carried out.

Patient demographics
A total of 1494 patients with AA accepted the invitation 
and were included. The mean age (SD) at inclusion was 
51.3 (16.0) years, with a strong female predominance of 
67% (table 1). The mean age (SD) at AA onset was 32.7 
(17.6) years (table 2). Previous epidemiological studies 
have shown contradicting results regarding the gender 
distribution among AA patients, where some studies show 
an equal distribution, while others show a greater repre-
sentation of either sexes.1 2 10 The gender distribution may 
vary according to study population and study design. Our 
observation may partially reflect a higher awareness of 
hair loss among women. Furthermore, the skewed distri-
bution may represent different response rates in different 
demographic groups, where middle- aged women tend to 
have higher response rates than young men, for example. 
The reported age of AA onset in our cohort is similar to 
previous reports, where the majority of patients tend to 
experience first onset of AA before the age of 40. A liter-
ature review has estimated that the mean age of onset of 

https://dx.doi.org/10.1136/bmjopen-2021-053137
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AA is between 25.2 and 36.3 years.2 Hair loss in children, 
adolescents and young adults often has a big impact on 
the patients’ self- esteem, and therefore less likely to be 
affected by recall bias.11

FINDINGS TO DATE
Body mass index and lifestyle factors
The mean (SD) BMI in the AA population was 25.8 (5.2). 
According to WHO classification of BMI, 2.3% were clas-
sified as underweight, 47.2% as normal weight, 34.9% as 
overweight 10.8% as obese and 4.8% as morbidly obese. 

Almost half of the patients had never smoked (47.1%), 
while 34.0% and 19.0% were former and current smokers, 
respectively. Furthermore, 54.7% rated themselves to 
having a moderate physical activity level, while 24.3% and 
1.3% reported a vigorous and athletic physical activity 
level, respectively. Finally, 19.7% reported a sedentary 
lifestyle.

In comparison, patients from the Danish Skin Cohort 
with psoriasis have a slightly higher mean (SD) BMI of 
27.5 (6.5), while patients with atopic dermatitis have a 
similar mean (SD) BMI of 25.9 (5.6) (data on file).12 The 
prevalence of cigarette smoking in patients with AA was 
comparable with the general population and lower than 
in patients with psoriasis in the Danish Skin Cohort.12 The 
psychological stress of having AA may influence patients’ 
smoking habits, however the low mean age at onset could 
explain why AA patients resemble the general popula-
tion. Traditionally, AA is not considered a disease associ-
ated with obesity and lifestyle- related risk factors like, for 
example, patients with psoriasis. The current evidence on 
the cardiovascular risk in patients with AA is limited and 

Table 1 Patient characteristics

Alopecia areata

n=1494

Age at inclusion, mean (SD) 51.3 (16.0)

  Female 1003 (67.1)

  Male 491 (32.9)

BMI, n (%)   

  <18.5 34 (2.3)

  18.5–25 705 (47.2)

  >25–30 522 (34.9)

  >30–35 161 (10.8)

  >35 72 (4.8)

BMI, mean (SD) 25.8 (5.2)

Smoking status, n (%)

  Current daily smoker 205 (13.7)

  Current occasional smoker 78 (5.2)

  Former smoker 508 (34.0)

  Never smoker 703 (47.1)

Physical activity, n (%)

  Sedentary 294 (19.7)

  Moderate 814 (54.7)

  Vigorous 362 (24.3)

  Athletic 19 (1.3)

Fitzpatrick skin type, n (%)

  1 106 (7.1)

  2 605 (40.5)

  3 671 (44.9)

  4 97 (6.5)

  5 15 (1.0)

DLQI, n (%)

  0–2 1128 (75.5)

  3–5 220 (14.7)

  6–9 83 (5.6)

  10–14 36 (2.4)

  15–19 13 (0.9)

  ≥20 14 (0.9)

DLQI, median (IQR) 1 (0–2)

BMI, Body Mass Index; DLQI, Dermatology Life Quality Index.

Table 2 History of alopecia areata

Alopecia areata

n=1494

Age at AA onset, mean (SD) 32.72 (17.6)

Years from onset of symptoms to diagnosis by a general 
practitioner

  Mean (SD) 0.99 (3.4)

  Less than 1 year, n (%) 105 (72.4)

  One year, n (%) 26 (17.9)

  Two or more years, n (%) 14 (9.7)

Years from onset of symptoms to diagnosis by a 
dermatologist

  Mean (SD) 1.18 (4.5)

  Less than 1 year, n (%) 671 (68.5)

  One year, n (%) 198 (20.2)

  Two or more years, n (%) 110 (11.2)

Did you have AA within the last 12 months? n (%)

  Yes 741 (66.9)

Patient reported current severity of AA, NRS 0–10

  Mean (SD) 7.37 (3.2)

  Median (IQR) 9 (5–1)

Family history of AA, n (%)

  Siblings 56 (5.1)

  Mother 47 (4.2)

  Father 59 (5.3)

  Grand parents 43 (3.9)

  Children 32 (2.9)

  At least one first degree family with AA 179 (12.0)

.AA, alopecia areata; NRS, Numeric Rating Scale.
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studies show conflicting results.13–15 Cigarette smoking 
was found to be associated with an increased risk of AA 
in a recent cohort study from Taiwan, however further 
studies are needed to establish a relationship.16

Fitzpatrick skin type
We found that the majority (92.5%) of patients with AA in 
our cohort reported a Fitzpatrick skin type 1, 2 or 3. Only 
6.5% and 1.0%, respectively, reported a skin type 4 and 5. 
To the best of our knowledge, no data on skin type distri-
bution is published on the Danish general population, 
therefore we lack a comparison group for this outcome.

Racial disparities seem to exist in the prevalence of AA, 
and recent US epidemiologic studies have reported that 
African Americans have a higher odds of AA, while Asians 
have a lower odds of AA compared with Caucasians.17 18 
Furthermore, differences in disease prevalence according 
to geographical location and ethnicity is well described in 
autoimmune diseases such as lupus erythematosus, rheu-
matoid arthritis and multiple sclerosis.19 20 The Danish 
population is considered to be primarily Caucasian, thus 
not representative for investigating this characteristic of 
AA.

Dermatology Life Quality Index
Patients with AA in our cohort reported a mean (SD) 
DLQI of 2.1 (3.7) and median (IQR) DLQI of 1 (0–2). 
DLQI is a broadly used and validated outcome to measure 
the impact of dermatological diseases on patients’ quality 
of life. The score ranges from 0 to 30, where a high score 
signifies a high impact on health- related quality of life. 
We found a remarkably low DLQI in our AA cohort. One 
reason could be that while patients with active progres-
sive disease may be highly affected, patients with a steady 
state may be less affected by AA at the time of the ques-
tionnaire. Furthermore, the DLQI system is not designed 
specifically for AA, and therefore some of the questions 
for example, regarding itch, pain and physical activities 
are not suitable for assessing the impact of AA. Arguably, 
DLQI is an inappropriate measure to thoroughly assess 
quality of life related to AA, since it predominantly refers 
to cutaneous symptoms rather than symptoms associated 
with hair loss.

Although AA is neither life- threatening nor necessarily 
accompanied by physical pain, the condition may have a 
significant impact on patients’ quality of life. A system-
atic review and meta- analysis summarised that the mean 
pooled DLQI score of patients with AA in three studies 
was 6.3 (95% CI 5.6 to 7.1).21 Interestingly, a dose–re-
sponse relationship between severity of AA and health- 
related quality of life is uncertain,21 possibly indicating 
that a small patch of hair loss may be just as impactful 
as a larger area of hair loss. Patients with AA may carry 
a significant psychological burden due to the visible loss 
of hair and the unpredictable disease course, which in 
turn may cause symptoms such as anxiety, depression, 
stress and sleep deprivation.22 23 Hair loss may also carry a 

stigma relating to other forms of illnesses and oncologic 
chemotherapy.

AA-specific patient-reported outcomes
PROs related specifically to AA included information 
about eye irritation, missing eyelashes, missing eyebrows, 
damaged nails and missing scalp hair. Overall, most 
patients in our cohort did not experience irritated eyes 
(55.7%), however nearly 30% reported slight eye irrita-
tion, 10.3% and 4.8% had moderate and severe eye irrita-
tion, respectively (table 3). Most patients either reported 
having full eyelashes (43.6%) or no/barely no eyelashes 
(32.2%) on each eyelid, and full eyebrows (37.3%) or 
no/barely no eyebrow hairs (36.2%). When rating the 
finger nails or toenails most patients (47.2%) answered 
that the nails were not at all damaged (table 3). Notably 
however, most people (31.4%) were missing nearly all or 
all scalp hair (95%–100% of the scalp is missing hair), 
suggesting that a high proportion of patients had severe 
scalp disease.

AA diagnosis
The mean (SD) time from onset of symptoms to diagnosis 
at a general practitioner (GP) was 1.0 (3.4) years (table 2). 
The majority of patients (72.4%) reported that less than 
a year had passed from the first symptoms of AA until a 
diagnosis by the GP, while 17.9% and 9.7% reported more 
than 1 and 2 years delay, respectively. More than half of 
the patients (66.9%) reported that they had symptoms of 
AA within the past 12 months. The mean (SD) current 
self- reported degree of AA was 7.4 (3.2) and the median 
(IQR) was 9 (5–10) on a NRS from 0 to 10.

GPs in Denmark are not trained in using methods such 
as trichoscopy, and to prevent misclassification of individ-
uals with other forms of hair- loss, all patients included 
in our cohort had to be diagnosed with AA by a derma-
tologist. The relatively short time interval from onset of 
symptoms to contact with a GP indicates an urgency and 
need for diagnosis and intervention for patients with AA. 
Interestingly, the self- reported degree of AA was rather 
high (median 9), while on the other hand 46.9% of the 
patients reported that they were only missing 0%–20% of 
scalp hair. This observation suggests that the subjective 
burden of AA may not directly correlate with objective 
measures.

Family history of AA
When asked about history of AA in the family, approx-
imately 5% reported that either a sibling or a parent 
had been diagnosed with AA. Furthermore, 4% and 3% 
reported that a grandparent or child had AA. A total of 
179 patients (12%) had at least one first degree family 
member with AA. An increased incidence of AA in first- 
degree family members have previously been reported 
in up to 42% of patients. Furthermore, observational 
studies, twin studies and genome- wide association studies 
suggest a strong genetic component in pathogenesis of 
AA, similar to other autoimmune diseases.24 25 The family 
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history of AA may be underestimated in our cohort, as the 
condition is considered medically benign and patients 
with mild and/or transient symptoms may not have 
discussed it with their family members.

STRENGTHS AND LIMITATIONS
The AA extension in the Danish Skin Cohort represents a 
large group of patients with AA and provides an opportu-
nity to investigate a range of variables and PROs longitudi-
nally. The data may also be linked with routinely collected 
healthcare data from the nationwide Danish registries and 
gives us a unique opportunity to combine information 
on clinical manifestations of AA with pharmacological, 
sociodemographic data on individual- level. Patients were 
not interviewed about comorbidities, since information 
on comorbidities can be obtained on individual- level by 
linking patients questionnaire responses with our nation-
wide registries in Denmark. As with all questionnaire- 
based studies, this cohort carries a risk of recall bias, 
however the majority of patients had symptoms within the 
past 12 months of participation, increasing the chance 
of a more accurate recollection. We expect a low risk of 
misclassification of patients, as all participants have been 
diagnosed by a dermatologist. We sought to reduce the 
risk of participation bias by not informing about the 
content of the project before accepting to participate, 
however it is likely that some demographic groups are 
better represented than others, resulting in a skewed 
gender and/or age distribution. The overall response 
rate was 46.7%, which is in the normal range for surveys 
in Denmark. The DLQI data must be interpreted with 
caution, as the questionnaire is designed for 1 week recall 
period and some questions are more suitable for other 
skin conditions such as psoriasis rather than AA. Further-
more, data concerning Fitzpatrick skin type may not be 
extrapolated to countries with other ethnic compositions.

COLLABORATION
The AA cohort was established to bring new insight in 
disease characteristics as well as the impact of AA on 
different aspects of life including social, occupational 
and psychological behaviour. By adding longitudinal 
follow- up data, we hope to describe the disease trajec-
tory and prognosis of AA, as well as explore the burden 
of disease over time. Furthermore, by adding routinely 
collected data, we will be able to investigate comorbidities 
and efficacy of pharmacological interventions. A deep-
ened and more holistic understanding of AA will hope-
fully increase awareness of the disorder and facilitate 
personalised treatment strategies. Future collaboration 
projects with other research groups are of interest, espe-
cially collaborations where study results may be replicated 
in other cohorts internationally.

Contributors YMFA, LN, AMD, RB, EE- H: conception and design, planning, 
interpretation of data and reporting of the work. AE: conception, design, planning, 

Table 3 AA- specific patient- reported outcomes

Alopecia 
areata

n=1494

(PRO measure for eye irritation) Please rate how irritated (eg, 
itching, stinging, burning or dry) either of your eyes have been in 
the past 7 days, n(%)

  My eyes have not been irritated 828 (55.65)

  My eyes have been a little irritated 436 (29.30)

  My eyes have been moderately irritated 153 (10.28)

  My eyes have been severely irritated 71 (4.77)

(PRO measure for eyelashes) Look at your upper and lower 
eyelashes on both your eyes. Please rate your eyelashes, as 
they look today, n(%)

  I have full eyelashes on each eyelid 481 (43.61)

  I have a minimal gap or minimal gaps along 
the eyelids

203 (18.40)

  I have a large gap or large gaps along the 
eyelids

64 (5.80)

  I have no or barely any eyelash hair 355 (32.18)

(PRO measure for eyebrows) Look at the hair in both of your 
eyebrows. Please rate your eyebrows, as they look today, n (%)

  I have full eyebrows on each eye 412 (37.25)

  I have a minimal gap(s) or a minimal amount of 
thinning in at least one of my eyebrows

180 (16.27)

  I have a large gap(s) or a large amount of 
thinning in at least one of my eyebrows

114 (10.31)

  I have no or barely any eyebrow hairs 400 (36.17)

(PRO measure for nail appearance) Examine your fingernails and 
toenails. Please rate your fingernails and toenails, as they look 
today, n (%)

  Nails are not at all damaged (eg, pitted, rough, 
brittle, split)

522 (47.24)

  At least one nail is a little damaged (eg, pitted, 
rough, brittle, split)

303 (27.42)

  At least one nail is moderately damaged (eg, 
pitted, rough, brittle, split)

193 (17.47)

  At least one nail is very damaged (eg, pitted, 
rough, brittle, split) or you have lost at least 
one nail

87 (7.87)

(Scalp hair assessment PRO) Use mirrors to look at your entire 
scalp. Please rate the total area of your scalp that is missing 
hair right now, n (%)

  No missing hair (0% of my scalp is missing 
hair; I have a full head of hair)

234 (21.16)

  A limited area (1%–20% of my scalp is missing 
hair)

284 (25.68)

  A moderate area (21%–49% of my scalp is 
missing hair)

132 (11.93)

  A large area (50%–94% of my scalp is missing 
hair)

109 (9.86)

  Nearly all or all (95%–100% of my scalp is 
missing hair)

347 (31.37)

AA, alopecia areata; PRO, patient- reported outcome.
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