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1  |  INTRODUC TION

Alopecia areata (AA) is an autoimmune disease that causes hair loss. 
AA can affect up to 2% of the population in their lifetime and can 

affect males and females of any age.1 AA can be limited to round or 
oval patches of hair loss or cause loss of all scalp hair (alopecia totalis) 
or all body hair (alopecia universalis).2 Patients with AA suffer from 
stigmatization because of the poor cultural perception of hair loss, 
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Abstract
PRODUCTS with janus kinase (JAK) inhibition have been shown to promote hair regrowth 
in patients with alopecia areata (AA). To guide drug-approval and treatment decisions, it is 
important to understand patients' willingness to accept the potential risks of JAK inhibi-
tion in exchange for potential benefits. We quantified the treatment preferences of adult 
(≥18 years) and adolescent patients (12–17 years) with AA in the US and Europe to deter-
mine the trade-offs they are willing to make between benefits and risks. Preferences for 
oral AA treatment attributes were elicited using a discrete choice experiment consisting of 
12 tasks in which patients chose between two hypothetical treatment alternatives and no 
treatment. Benefits included the probability of 80%–100% scalp hair regrowth (Severity 
of Alopecia Tool score ≤ 20) and achieving moderate-to-normal eyebrow and eyelash hair. 
Treatment-related risks included 3-year probabilities of serious infection, cancer, and 
blood clots. Preference estimates were used to calculate the maximum level of each risk 
that patients were willing to accept for increases in treatment benefits. The most impor-
tant attribute to both adults (n = 201) and adolescents (n = 120) was a 50% probability of 
achieving hair regrowth on most or all the scalp; however, adolescents placed greater rela-
tive importance on this attribute than did adults. Adults were averse to the risks of serious 
infection, cancer, and blood clots, whereas adolescents were averse to the risk of cancer. 
For a 20% increase in the probability of 80%–100% scalp hair regrowth, adults were will-
ing to accept a mean (95% confidence interval) 3-year risk of serious infection, cancer, and 
blood clots of 7.4% (5.5–9.3), 2.5% (1.9–3.1), and 9.3% (6.4–12.2). Adolescents were willing 
to accept a 3-year risk of cancer of 3.3% (2.4–4.2). Patients with AA in the US and Europe 
are willing to accept substantial risks to obtain an effective treatment.
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resulting in social, economic, and emotional burdens.3 Approximately 
half of the patients with AA report reduced quality of life, and nearly 
70% experience psychiatric disorders, especially depression, anxiety, 
and even suicidal ideation.1,3 Patients with extensive AA frequently 
experience adverse psychological effects and psychosocial distress.1

Until recently, AA treatments have had limited success and no 
cure has been found.1 In the last decade, several case reports and 
small studies reported hair regrowth in patients treated with differ-
ent systemic or topical therapies with Janus kinase (JAK) inhibition.4 
The ALLEGRO phase 2b/3 trial (NCT03732807) results demonstrate 
that ritlecitinib, an oral inhibitor of JAK3/tyrosine kinase expressed 
in hepatocellular carcinoma (TEC) kinase family, promotes hair re-
growth in patients with AA.5,6 The BRAVE-AA1 and BRAVE-AA2 
trials show that baricitinib is superior to placebo at promoting hair 
regrowth.7 However, approved and marketed JAK inhibitors have 
known risks (e.g., serious infections, malignancies, and thromboem-
bolic events) and their long-term safety is not fully known.4

The emergence of JAK inhibition therapies is an important step 
forward in the treatment of AA. However, the willingness of patients 
to accept the risks associated with JAK inhibition in exchange for 
potential treatment benefits has not been evaluated. Such pref-
erence information is increasingly used to guide the development 
of new treatments, inform clinical guidelines and regulatory deci-
sions, supplement health technology assessments, and facilitate 
shared decision-making at the point of care.8–10 In a 2018 report 
based on perspectives of adult and pediatric patients with AA, the 
US Food and Drug Administration (FDA) emphasized that patient 
perspectives should be considered in the development of new AA 
treatments and guide treatment management.11 Patient preferences 
for different treatment attributes can be quantified using a discrete 
choice experiment (DCE) in which patients are asked to choose be-
tween two or more hypothetical treatment options in each of a se-
ries of choice questions.12,13 Here, we describe the results of a DCE 
administered to patients with AA in the US and five European coun-
tries to quantify their preferences for treatment benefits and risks 
and the trade-offs they are willing to make between them.

2  |  METHODS

2.1  |  Study design

Instrument development, data collection, and analysis followed the 
good practice guidelines published by the International Society for 
Pharmacoeconomics and Outcomes Research and the FDA.14–18 
A DCE was used to elicit the preferences of patients with AA for 
the benefit and risk attributes associated with JAK inhibition. This 
study adopted a mixed-method approach that combined qualita-
tive and quantitative research methods to design the DCE based 
on a detailed targeted literature review, in-depth qualitative patient 
interviews, and consultation with clinical experts. Attribute levels 
reflecting AA treatments were informed by a review of the charac-
teristics of marketed medicines with JAK inhibition (none of which 

was approved for the treatment of AA at the time this study was 
conducted) and data from phase 1 and 2 clinical trials of ritlecitinib. 
Cognitive pretest interviews and a quantitative interim analysis were 
conducted to ensure that the DCE was performing as intended. The 
FDA was formally consulted through a Type C meeting process to 
ensure that the concerns of regulators were addressed during the 
study development and execution (Data S1).19

The study included adult (aged ≥18 years) and adolescent (aged 
12–17 years) patients with AA. Adolescents aged 12–14 years com-
pleted the survey with the help of a caregiver. Patients who partici-
pated in the study were not recruited based on their participation in any 
clinical trial. Study invitations were sent to physician networks and local 
study recruiters to refer participants. Interested participants answered 
an online prescreening questionnaire to determine their eligibility.

Patients had to have a dermatologist-confirmed diagnosis of 
alopecia totalis, alopecia universalis, or ≥50% scalp hair loss due 
to AA including alopecia totalis and alopecia universalis; be aged 
≥12 years; be a resident of the US, UK, France, Germany, Italy, or 
Spain; be able to read, speak, and write in the local language of 
the relevant country; and provide online consent to participate 
in the study. Patients could not have any of the following: a cog-
nitive impairment or acute psychopathology that could interfere 
with their ability to provide consent; types of alopecia or causes of 
hair loss other than AA as diagnosed by a dermatologist; or other 
diseases that affect the scalp or skin on the scalp as diagnosed by 
a healthcare professional. The study was approved by Ethical and 
Independent Review Services on October 17, 2019, for the qualita-
tive phase (ID: 19151-01) and July 17, 2020 for quantitative phase 
(IDs: 20108-01 and 21130-01).

2.2  |  Survey content

The DCE was presented as part of an online survey. Patients were 
presented with a description of the overall choice setting as a hypo-
thetical scenario, an introduction to each treatment attribute, and a 
question to aid in understanding and interpreting probability data. 
Patients were then presented with the DCE, followed by questions 
about health literacy and numeracy, their experience with AA, treat-
ment for AA, overall health, and sociodemographic characteristics 
(Data S1).20,21 All patients also completed the Hospital Anxiety and 
Depression Scale (HADS), the 3-items version of Patient Satisfaction 
with Hair Growth (P-SAT) scale, and the Alopecia Areata Patient 
Priority Outcomes (AAPPO) scale (Table S1).22

2.3  |  DCE design

The set of attributes and levels included in the DCE are shown in 
Table 1. The levels of each attribute were informed by a review of 
the characteristics of marketed JAK inhibitors (none of which was 
approved for the treatment of AA at the time this study was con-
ducted),4,23,24 as well as data from phase 1 and 2 clinical trials of 
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ritlecitinib. The attribute levels were tested for comprehension and 
appropriateness during the cognitive pilot interviews and quanti-
tative pilot testing. Patients were required to complete a series of 
choice tasks, each of which consisted of three alternatives: two 
unlabeled hypothetical treatment alternatives described by combi-
nations of attribute levels (Treatment A and Treatment B) and a no-
treatment option.25,26 The no-treatment option was fixed and was 
defined by 0% probability of hair regrowth and 0.1% 3-year prob-
ability of each risk. The lowest risk level of 0.1% was intended to 
capture the non-zero baseline/background level of risk in the no-
treatment option. When the no-treatment option was chosen, a fol-
low-up question was presented, asking patients to choose between 
Treatment A and Treatment B from the previous question.

Attributes were grouped into “benefits” and “risks”. Across pa-
tients, the benefits were randomized to appear either before or after 
the risks.27 The three benefit attributes always appeared in the same 
order, as did the three risk attributes. An example of the choice task 
is shown in Figure 1.

A D-efficient design including 24 experimental tasks was gener-
ated in Ngene version 1.2.1 (choice-metrics.com). The experimental 

tasks were split into two blocks of 12 choice tasks. Patients were 
randomly allocated across blocks, and the order of the experimental 
tasks was randomized between patients.

Each patient also completed two non-experimental tasks as-
sessing choice consistency (Task 13 was a repetition of Task 1) 
and engagement in the survey (Task 14 was a dominated choice 
task, where a high-benefit, low-risk treatment was compared to a 
low-benefit, high-risk treatment; a participant was said to fail the 
dominance test when they chose the inferior or dominated option 
as the preferred treatment).28,29 Model estimates were used to 
predict probability of failing or passing the test as described previ-
ously.30 DCEs require participants to make trade-offs between the 
attributes by adopting compensatory decision-making (i.e., a dete-
rioration in one attribute can be compensated by improvement in 
another attribute). This is typically not the case when participants 
make decisions dominated by a single attribute or always select the 
same option. A participant was deemed to have a dominant pref-
erence for a particular attribute if they always chose an alternative 
with a higher or lower level of that attribute, regardless of the lev-
els of the other attributes.

TA B L E  1  Attributes and levels.

Attribute Description Levels

Hair on most or all your scalp The chance of getting most or all your scalp hair 
(80%–100% of your scalp hair) after 24 weeks 
on treatment

0% (0 out of 1000 patients)

10% (100 out of 1000 patients)

30% (300 out of 1000 patients)

50% (500 out of 1000 patients)

Eyebrows The chance of getting moderate (mildly decreased 
density and/or short gaps in the eyebrows) or 
normal eyebrows after 24 weeks on treatment

0% (0 out of 1000 patients)

20% (200 out of 1000 patients)

40% (400 out of 1000 patients)

Eyelashes The chance of getting moderate (mildly decreased 
density and/or short gaps in the eyelashes) or 
normal eyelashes after 24 weeks on treatment

0% (0 out of 1000 patients)

20% (200 out of 1000 patients)

40% (400 out of 1000 patients)

Risk of serious infections during 
3 years of treatment

A serious infection means that you may have to 
stay in hospital for treatment of the infection 
and/or receive treatment through an injection. 
The serious infection may potentially be 
life-threatening. You may need to temporarily 
(until the infection has cleared) or permanently 
stop your treatment for alopecia areata. 
Examples of such infections may include lung 
infection, shingles, urinary tract infection etc.

0.1% (1 out of 1000 patients treated for 3 years)

3% (30 out of 1000 patients treated for 3 years)

6% (60 out of 1000 patients treated for 3 years)

Risk of cancer during 3 years of 
treatment

Cancer typically requires chemotherapy or 
surgery, and some cancers can be life-
threatening. Some cancers can be treated or 
cured with treatment while others may not 
be treatable. You may need to temporarily or 
permanently stop your treatment for alopecia 
areata

0.1% (1 out of 1000 patients treated for 3 years)

0.5% (5 out of 1000 patients treated for 3 years)

2% (20 out of 1000 patients treated for 3 years)

Risk of blood clots during 3 years of 
treatment

Blood clots require treatment with blood 
thinning medication, may require you to stay 
in hospital for treatment, and in some cases 
may potentially be life-threatening. You may 
need to temporarily or permanently stop your 
treatment for alopecia areata

0.1% (1 out of 1000 patients treated for 3 years)

2% (20 out of 1000 patients treated for 3 years)

6% (60 out of 1000 patients treated for 3 years)
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2.4  |  Statistical analysis

Discrete choice experiment data were analyzed within the random 
utility maximization framework with an interacted error component 
multinomial logit model.29,31,32 In this model, the treatment prefer-
ences of adult and adolescent patients were jointly analyzed. The 
model primarily measured average sensitivities to marginal changes 
in the treatment attributes (e.g., effect of increasing probability 
of scalp hair regrowth by 1%). Interaction effects between the at-
tributes' levels and the type of patients (i.e., adult vs. adolescent) 
were included in the model to allow for differences in sensitivities 
between adult and adolescent patients. The individual error compo-
nent was added to account for the panel nature of the choice data. 
Only the initial choices among the three options were used for the 
modeling of treatment preferences.

The estimated sensitivities to attribute changes were then used 
to derive scores of relative attribute importance (RAI) and measures 

of maximum acceptable risk (MAR). The RAI scores measured the 
importance of an attribute relative to all other attributes conditional 
on the range of levels included in the study. The Krinsky-Robb pro-
cedure in 10 000 iterations was used to compute 95% confidence 
intervals (CIs) for RAI scores.33 MAR quantified the trade-offs that 
patients were willing to make between the benefit attributes and 
each risk attribute. The Delta method was used to obtain the 95% 
CIs (Data S1).34

3  |  RESULTS

3.1  |  Patients

The study included 201 adults (median age 39 years) and 120 ado-
lescents (median age  15 years) (Table  2). Most adults (94%) and 
adolescents (89%) reported extensive scalp hair loss, scoring ≥2 on 

F I G U R E  1  Example of a discrete choice experiment question.



    |  247TERVONEN et al.

TA
B

LE
 2

 
Sa

m
pl

e 
ch

ar
ac

te
ris

tic
s.

A
du

lts
A

do
le

sc
en

ts

O
ve

ra
ll 

(N
 =

 2
01

)
Eu

ro
pe

 (N
 =

 1
39

; 6
9%

)
U

S 
(N

 =
 6

2;
 3

1%
)

p 
va

lu
e

O
ve

ra
ll 

(N
 =

 1
20

)
Eu

ro
pe

 (N
 =

 5
9;

 4
9%

)
U

S 
(N

 =
 61

; 5
1%

)
p-

va
lu

e

A
ge

, m
ed

ia
n 

(in
te

rq
ua

rt
ile

 ra
ng

e)
39

 (2
9–

52
)

43
 (3

1–
53

)
35

 (2
6–

45
)

0.
00

1
15

 (1
4–

16
)

15
 (1

3–
16

)
15

 (1
4–

16
)

0.
45

7

M
al

e,
 n

 (%
)

71
 (3

5)
59

 (4
2)

12
 (1

9)
0.

00
3

60
 (5

0)
31

 (5
3)

29
 (4

8)
0.

71
5

Ed
uc

at
io

n 
le

ve
l, 

n 
(%

)
0.

00
1

Le
ss

 th
an

 h
ig

h 
sc

ho
ol

5 
(2

)
5 

(4
)

0 
(0

)
–

–
–

–

H
ig

h 
sc

ho
ol

68
 (3

4)
60

 (4
3)

8 
(1

3)
–

–
–

–

So
m

e 
co

lle
ge

/u
ni

ve
rs

ity
29

 (1
4)

10
 (7

)
19

 (3
1)

–
–

–
–

C
ol

le
ge

/u
ni

ve
rs

ity
/p

os
tg

ra
du

at
e 

de
gr

ee
, n

 (%
)

99
 (4

9)
64

 (4
6)

35
 (5

6)
–

–
–

–

Ti
m

e 
si

nc
e 

A
A

 d
ia

gn
os

is
, n

 (%
)

0.
00

1
0.

00
1

<
1 

ye
ar

19
 (9

)
16

 (1
1)

3 
(5

)
25

 (2
1)

24
 (4

1)
1 

(2
)

1–
5 

ye
ar

s
71

 (3
5)

53
 (3

8)
18

 (2
9)

48
 (4

0)
23

 (3
9)

25
 (4

1)

>5
 ye

ar
s

11
1 

(5
5)

70
 (0

)
41

 (6
6)

47
 (3

9)
12

 (2
0)

35
 (5

7)

A
re

a 
of

 h
ai

r l
os

s,
 n

 (%
)

Ey
eb

ro
w

s
13

4 
(6

7)
84

 (6
0)

50
 (8

1)
0.

00
8

50
 (4

2)
30

 (5
1)

20
 (3

3)
0.

06
9

Ey
el

as
he

s
12

1 
(6

0)
77

 (5
5)

44
 (7

1)
0.

05
4

25
 (2

1)
11

 (1
9)

14
 (2

3)
0.

72
2

Re
st

 o
f t

he
 fa

ce
88

 (4
4)

55
 (4

0)
33

 (5
3)

0.
09

9
16

 (1
3)

7 
(1

2)
9 

(1
5)

0.
84

4

Re
st

 o
f t

he
 b

od
y

11
2 

(5
6)

66
 (4

7)
46

 (7
4)

0.
00

1
17

 (1
4)

9 
(1

5)
8 

(1
3)

0.
94

1

A
A

PP
O

 s
co

re

Em
ot

io
na

l s
ym

pt
om

sa , m
ea

n 
(S

D
)

1.
93

 (1
.2

8)
1.

89
 (1

.2
9)

2.
00

 (1
.2

8)
0.

56
2

2.
69

 (1
.2

0)
2.

88
 (1

.0
9)

2.
51

 (1
.2

8)
0.

09
5

A
ct

iv
ity

 li
m

ita
tio

ns
b , m

ea
n 

(S
D

)
0.

76
 (1

.0
2)

0.
84

 (1
.0

8)
0.

56
 (0

.8
5)

0.
04

6
1.

51
 (1

.2
2)

1.
74

 (1
.0

1)
1.

28
 (1

.3
5)

0.
03

6

M
od

er
at

e 
to

 c
om

pl
et

e 
ha

ir 
lo

ss
c , 

n 
(%

)

Sc
al

p
18

8 
(9

4)
12

7 
(9

1)
61

 (9
8)

0.
06

6
10

7 
(8

9)
54

 (9
2)

53
 (8

7)
0.

60
0

Ey
eb

ro
w

s
13

5 
(6

7)
83

 (6
0)

52
 (8

4)
0.

00
1

30
 (2

5)
15

 (2
5)

15
 (2

5)
0.

99
9

Ey
el

as
he

s
11

8 
(5

9)
73

 (5
3)

45
 (7

3)
0.

01
2

23
 (1

9)
9 

(1
5)

14
 (2

3)
0.

40
2

C
ur

re
nt

 u
se

 o
f a

pp
ro

ve
d 

tr
ea

tm
en

ts
 

fo
r A

A
, n

 (%
)

Be
ta

m
et

ha
so

ne
 to

pi
ca

l
9 

(4
)

8 
(6

)
1 

(2
)

0.
27

6
–

–
–

N
C

C
lo

be
ta

so
l t

op
ic

al
25

 (1
2)

23
 (1

7)
2 

(3
)

0.
01

6
–

–
–

N
C

D
es

ox
im

et
as

on
e 

to
pi

ca
l

5 
(2

)
3 

(2
)

2 
(3

)
0.

99
9

–
–

–
N

C

Tr
ia

m
ci

no
lo

ne
 in

je
ct

io
n

6 
(3

)
5 

(4
)

1 
(2

)
0.

66
3

–
–

–
N

C

H
yd

ro
co

rt
is

on
e 

in
je

ct
io

n
2 

(1
)

2 
(1

)
0 

(0
)

0.
57

3
–

–
–

N
C (C
on

tin
ue

s)



248  |    TERVONEN et al.

A
du

lts
A

do
le

sc
en

ts

O
ve

ra
ll 

(N
 =

 2
01

)
Eu

ro
pe

 (N
 =

 1
39

; 6
9%

)
U

S 
(N

 =
 6

2;
 3

1%
)

p 
va

lu
e

O
ve

ra
ll 

(N
 =

 1
20

)
Eu

ro
pe

 (N
 =

 5
9;

 4
9%

)
U

S 
(N

 =
 61

; 5
1%

)
p-

va
lu

e

Pr
ed

ni
so

lo
ne

7 
(3

)
6 

(4
)

1 
(2

)
0.

44
4

–
–

–
N

C

Pr
ed

ni
so

lo
ne

 in
je

ct
io

n
4 

(2
)

3 
(2

)
1 

(2
)

0.
99

9
–

–
–

N
C

M
et

hy
lp

re
dn

is
ol

on
e

5 
(2

)
4 

(3
)

1 
(2

)
0.

68
5

–
–

–
N

C

M
et

hy
lp

re
dn

is
ol

on
e 

in
fu

si
on

2 
(1

)
2 

(1
)

0 
(0

)
0.

57
4

–
–

–
N

C

D
ex

am
et

ha
so

ne
5 

(2
)

4 
(3

)
1 

(2
)

0.
68

3
–

–
–

N
C

Sq
ua

ric
 a

ci
d 

di
bu

ty
le

st
er

8 
(4

)
7 

(5
)

1 
(2

)
0.

43
5

–
–

–
N

C

D
ip

he
ny

lc
yc

lo
pr

op
en

on
e

3 
(1

)
3 

(2
)

0 
(0

)
0.

55
1

–
–

–
N

C

A
nt

hr
al

in
/D

ith
ra

no
l

1 
(0

)
1 

(1
)

0 
(0

)
0.

99
9

–
–

–
N

C

M
in

ox
id

il
14

 (7
)

11
 (8

)
3 

(5
)

0.
56

1
–

–
–

N
C

Cy
cl

os
po

rin
e

4 
(2

)
4 

(3
)

0 
(0

)
0.

31
2

–
–

–
N

C

Su
lfa

sa
la

zi
ne

1 
(0

)
1 

(1
)

0 
(0

)
0.

99
9

–
–

–
N

C

M
et

ho
tr

ex
at

e
6 

(3
)

6 
(4

)
0 

(0
)

0.
18

–
–

–
N

C

Pr
ed

ni
so

lo
ne

7 
(3

)
6 

(4
)

1 
(2

)
0.

44
4

–
–

–
N

C

Ta
bl

et
s 

or
 p

ill
sd

0 
(0

)
–

–
N

C
68

 (5
7)

35
 (5

9)
33

 (5
4)

0.
69

4

C
re

am
 o

n 
yo

ur
 s

ki
nd

0 
(0

)
–

–
N

C
69

 (5
8)

40
 (6

8)
29

 (4
8)

0.
03

9

In
je

ct
io

ns
d

0 
(0

)
–

–
N

C
11

 (9
)

3 
(5

)
8 

(1
3)

0.
22

7

O
th

er
24

 (1
2)

16
 (1

2)
8 

(1
3)

0.
96

4
15

 (1
2)

2 
(3

)
13

 (2
1)

0.
00

7

N
on

e
10

4 
(5

2)
55

 (4
0)

49
 (7

9)
0.

00
1

16
 (1

3)
8 

(1
4)

8 
(1

3)
0.

99
9

A
bb

re
vi

at
io

ns
: A

A
, a

lo
pe

ci
a 

ar
ea

ta
; A

A
PP

O
, A

lo
pe

ci
a 

A
re

at
a 

Pa
tie

nt
 P

rio
rit

y 
O

ut
co

m
es

; N
C

, n
ot

 c
al

cu
la

te
d;

 S
D

, s
ta

nd
ar

d 
de

vi
at

io
n;

 U
S,

 U
ni

te
d 

St
at

es
.

a Pa
tie

nt
s 

ra
te

d 
th

e 
im

pa
ct

 o
f A

A
 o

ve
r t

he
 p

re
vi

ou
s 

w
ee

k 
on

 a
 5

-p
oi

nt
 s

ca
le

 fr
om

 0
 (“

ne
ve

r”
) t

o 
4 

(“a
lw

ay
s”

).
b Pa

tie
nt

s 
ra

te
d 

th
ei

r e
xp

er
ie

nc
es

 o
ve

r t
he

 p
re

vi
ou

s 
w

ee
k 

on
 a

 5
-p

oi
nt

 s
ca

le
 fr

om
 0

 (“
no

t a
t a

ll”
) t

o 
4 

(“c
om

pl
et

el
y”

).
c Pa

tie
nt

s 
ra

te
d 

th
ei

r h
ai

r l
os

s 
on

 a
 s

ca
le

 fr
om

 0
 (“

no
 h

ai
r l

os
s”

) t
o 

4 
(“c

om
pl

et
e”

).
d Tr

ea
tm

en
t o

pt
io

ns
 w

er
e 

pr
es

en
te

d 
to

 a
do

le
sc

en
ts

 a
s 

ty
pe

 o
f t

re
at

m
en

t b
ec

au
se

 c
og

ni
tiv

e 
pi

lo
t i

nt
er

vi
ew

s 
de

m
on

st
ra

te
d 

th
at

 a
do

le
sc

en
ts

 fo
un

d 
it 

di
ff

ic
ul

t t
o 

id
en

tif
y 

or
 re

ca
ll 

th
e 

na
m

es
 o

f t
he

 s
pe

ci
fic

 A
A

 
tr

ea
tm

en
ts

 th
ey

 w
er

e 
cu

rr
en

tly
 u

si
ng

.

TA
B

LE
 2

 
(C

on
tin

ue
d)



    |  249TERVONEN et al.

the AAPPO scalp hair loss item in which 0 indicates “no hair loss” 
and 4 indicates “complete hair loss”. The average AAPPO emotional 
symptom score was significantly higher for adolescents (2.69) than 
for adults (1.93; p < 0.001), indicating adolescents reported a greater 
impact of AA on their emotional symptoms and activity limitations. 
More than one half of patients were currently using an approved 
treatment for alopecia areata. Ninety-six percent of adults and 89% 
of adolescents had adequate numeracy (scores ≥3), and 85% of 
adults had adequate health literacy (scores >2) (adolescents were 
not tested for health literacy).

3.2  |  Internal validity

Most patients (94% of adults, 66% of adolescents) did not have 
dominant attribute preferences, indicating that patients made 
trade-offs across multiple attributes in their treatment choices. 
Six percent of adults and 32% of adolescents made choices pre-
dominantly based on the attribute “hair on most or all of your 
scalp” (Table S2).

Eighty-nine percent of adults and 96% of adolescents passed 
the dominated choice test. Both were higher than expected prob-
abilities of passing the test (72% and 88%, respectively), indicat-
ing that patients were likely to have had a good understanding 
of attributes and their levels.30 Over three-quarters of adults 
(78%) and adolescents (78%) passed the stability test (i.e., made 
the same choices to the questions when repeated) with observed 

failure rates comparable to other health DCEs in the literature.35 
Only two adults and two adolescents always selected Treatment 
A or Treatment B, and 16 adults (8%) and 1 (1%) adolescent always 
chose “No treatment.”

3.3  |  Patient preferences for treatment attributes

Increases in the probabilities of scalp hair regrowth and eyebrow 
regrowth and decreases in the probabilities of all risks were posi-
tively evaluated by patients (Figure 2 and Table  S3). For adoles-
cents, increases in the probabilities of scalp hair regrowth and 
eyebrow regrowth and decreases in the probability of cancer had 
positive preference weights. However, decreases in the 3-year 
risks of blood clots and serious infections did not result in higher 
preference weights for adolescents. Risks of serious infection and 
blood clots were not important to adolescent patients. The two 
probabilities of eyelash regrowth (20% and 40%) were disordered 
(i.e., the preference weight for a 20% probability of eyelash re-
growth was higher than that of a 40% probability of eyelash re-
growth; however, the difference was not statistically significant 
[p < 0.1]).

The most important attribute for both adults and adolescents 
was the probability of scalp regrowth after 24 weeks of treatment 
from 0% to 50% (adult RAI 42.1% [95% CI, 38.7–45.3]; adolescent 
RAI  61.6% [95% CI 56.2–65.1]) (Table S4). For adult patients, this was 
followed by reducing the risk of serious infection during 3 years of 

F I G U R E  2  Average sensitivities to marginal changes in the treatment attribute levels.
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treatment (RAI 13.5% [95% CI, 10.3–16.6]), decreasing the risk of get-
ting cancer during 3 years of treatment (RAI  12.8% [95% CI, 9.9–15.7]), 
increasing the probability of eyebrow regrowth after 24 weeks of 
treatment (RAI  11.7% [95% CI, 8.8–14.5]), reducing the risk of getting 
blood clots during 3 years of treatment (RAI  10.7% [95% CI, 7.6–13.5]), 
and increasing the probability of eyelash regrowth after 24 weeks of 
treatment (RAI  9.2% [95% CI, 6.9–12.4]). A decreased risk of getting 
cancer during 3 years of treatment was the second most influential 
attribute for adolescents (RAI 14.1% [95% CI 10.3–17.4]), followed 
by increasing the probability of eyebrow regrowth after 24 weeks of 
treatment (RAI 13.1% [95% CI 9.4–16.3]), and increasing the probabil-
ity of eyelash regrowth after 24 weeks of treatment (RAI 9.1% [95% CI, 
5.6–12.2]). Relative importance of treatment-related risks (i.e., serious 
infection, cancer, and blood clots) did not significantly differ for the 
adults (i.e., the difference between the largest and smallest RAI values 
was 2.79 points [p = 0.205]).

3.4  |  Willingness to tolerate treatment risks

The MAR results are reported in Table 3. For an increase in the prob-
ability of scalp hair regrowth from 0% to 20%, adults were on aver-
age willing to accept a mean (95% CI) 3-year risk of serious infection, 
cancer, and blood clots of 7.4% (5.5–9.), 2.5% (1.9–3.1), and 9.3% (6.–
12.2), respectively. For the same benefit, adolescents were willing to 
accept a 3.3% (2.4–4.2) increase in the risk of cancer. Risks of serious 
infection and blood clots were not important to adolescent patients.

Adult patients were also willing to accept risks to increase the 
probability of hair regrowth in the eyebrows and eyelashes. For an 
increase in the probability of eyebrow regrowth from 0% to 20%, 
adults were willing to accept a mean (95% CI) 3-year risk of serious 

infection, blood clots, and cancer of 2.6% (1.6–3.5), 3.2% (2.0–4.5), 
and 0.9% (0.5–1.2), respectively, while adolescents were willing to 
accept a 0.9% (0.5–1.3) increase in the risk of cancer. For an increase 
in the probability of eyelash regrowth from 0% to 20%, adults were 
willing to accept a mean (95% CI) 3-year risk of serious infection, 
blood clots, and cancer of 4.0% (2.3–5.8), 5.1% (2.7–7.5), and 1.4% 
(0.8–1.9), respectively. For the same benefit, adolescents were will-
ing to accept a 1.2% (0.6–1.8) increase in the risk of cancer.

4  |  DISCUSSION

This study showed that increases in treatment benefits have positive 
preference weights, and that patients are willing to accept non-zero 
levels of serious treatment-related risks to achieve these benefits. 
The most important attribute to both adults and adolescents was a 
50% probability of achieving scalp hair regrowth on most or all the 
scalp, although adolescents cared more about scalp hair regrowth 
than adults. For an increase in the probability of hair regrowth, 
adults and adolescents were willing to accept increased risks of 
serious infections, blood clots, and cancer. However, the risk toler-
ance for serious infection and blood clots could not be estimated for 
adolescents. Increased risks of serious infection or blood clots were 
not as important to adolescents, possibly because they considered 
cancer as a less treatable disease and, therefore, more consequential 
than infections or blood clots.

A 2021 survey of 1789 US patients with AA found that the scalp 
was reported as the most important site of hair regrowth.36 In con-
trast to the current study, the questionnaire results suggested that 
few patients were willing to accept severe adverse effects to undergo 
treatment, that stinging or burning was the only adverse effect that 

TA B L E  3  MAR of serious infections (adults), blood clots (adults), and cancer (adults and adolescents).

Attribute Level

MAR (95% CI)

Adults (N = 201) Adolescentsa (N = 120)

Serious 
infections Blood clots Cancer Cancer

Hair on most or all your scalp 1 percentage point increase 0.4 (0.3–0.5) 0.5 (0.3–0.6) 0.1 (0.1–0.2) 0.2 (0.1–0.2)

10% 3.7 (2.7–4.6) 4.7 (3.2–6.1) 1.3 (0.9–1.6) 1.7 (1.2–2.1)

20% 7.4 (5.5–9.3) 9.3 (6.4–12.2) 2.5 (1.9–3.1) 3.3 (2.4–4.3)

30% 11.1 (8.2–13.9) 14.0 (9.6–18.4) 3.8 (2.8–4.7) 5.0 (3.6–6.4)

50% 18.4 (13.7–23.3) 23.4 (16.0–30.6) 6.3 (4.7–7.8) 8.3 (6.0–10.6)

Eyebrows 1 percentage point increase 0.1 (0.1–0.2) 0.2 (0.1–0.2) 0.0 (0.0–0.1) 0.0 (0.0–0.1)

20% 2.6 (1.6–3.5) 3.2 (2.0–4.5) 0.9 (0.5–1.2) 0.9 (0.5–1.3)

40% 5.1 (3.2–7.0) 6.5 (4.0–9.0) 1.7 (1.1–2.4) 1.8 (1.0–2.5)

Eyelashes 0% Reference Reference Reference Reference

20% 4.0 (2.3–5.8) 5.1 (2.7–7.5) 1.4 (0.8–1.9) 1.2 (0.6–1.8)

40% 3.8 (2.0–5.6) 4.8 (2.5–7.1) 1.3 (0.7–1.9) 0.6 (0.0–1.2)

Abbreviations: CI, confidence interval; MAR, maximum acceptable risk.
aMaximum acceptable risk of serious infection and blood clots were not computed for adolescents as changes in these two risk attributes and did not 
significantly influence their treatment decisions.
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most would tolerate, and that they would only accept a treatment that 
was “cosmetically acceptable”.36 However, unlike our DCE study, the 
2021 survey looked at risks in isolation, did not quantify the impor-
tance of different treatment attributes, and did not elicit the trade-
offs that patients were willing to make between benefits and risks. 
Additionally, patients in the current study may have been more willing 
to accept risks because their AA was overall more severe than those 
in the previous survey. Whereas the current study included only pa-
tients with alopecia totalis or alopecia universalis and ≥50% scalp hair 
loss, the earlier survey included patients of all severities, and the ex-
tent of scalp hair loss was not included as a selection criterion.

This study has some limitations. First, patients with a clini-
cian-confirmed diagnosis of severe AA were recruited using different 
methods (e.g., physician referrals, patient organizations, and social 
media), and were required to obtain a completed confirmation of di-
agnosis, alopecia type, and extent of scalp hair loss form from their 
dermatologist. However, these patients were a sample drawn from 
an opt-in panel of individuals who signed up to participate in health-
care research studies, which could result in self-selection. Second, 
patients in this study had severe AA and the results may not apply to 
patients with less severe hair loss. Third, patients were recruited from 
the US and five European countries, and patient references may dif-
fer in other regions. Fourth, some patients may have overestimated 
the benefits of treatment by assuming that, if hair regrowth occurred 
in one part of their body, it would also occur in other parts; how-
ever, we have no evidence to suggest that this was the case. Fifth, 
although the adolescent sample was likely to be sufficient to esti-
mate a main-effects choice model, it may have been insufficient to 
detect statistically significant influences of the 6.0% rates of 3-year 
risks of serious infections and blood clots on adolescent treatment 
choices. Finally, the study did not examine potential differences in 
preference between younger adolescents (aged 12–14 years [n = 61]) 
who completed the survey in the presence of a caregiver and older 
adolescents (aged 15–17 years [n = 59]) who completed the survey in-
dependently. Therefore, we are unable to determine whether funda-
mental differences in preferences exist between younger and older 
adolescents, nor whether the presence of a caregiver had an influ-
ence on adolescents' responses to the choice questions.

This study showed that patients with AA are willing to accept sub-
stantial risk to obtain hair regrowth, which is not surprising because 
AA carries a heavy socioeconomic and emotional burden.1,3 Further, 
patients have limited treatment options due to a lack of targeted treat-
ments, inconsistent efficacy, and few high-quality randomized clinical 
trials demonstrating a clear benefit.37 This study provides important, 
quantitative preference information to guide the development of new 
treatments, inform clinical guidelines and regulatory decisions, and 
facilitate shared decision-making at the point of care.8–11
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