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ABSTRACT

Purpose: Topical treatments for mild-to-moderate (MM) atopic dermatitis (AD) include emollients,
corticosteroids, calcineurin inhibitors, a Janus kinase inhibitor, and a phosphodiesterase 4 inhibitor,
which differ in multiple ways. This study aimed to quantify the conditional relative importance (CRI) of
attributes of topical treatments for MM AD among adult and adolescent patients and caregivers of
children with MM AD.

Materials and methods: A discrete-choice experiment (DCE) survey was administered to US adults
and adolescents with MM AD and caregivers of children with MM AD. Each choice task comprised 2
hypothetical topical treatments characterized by efficacy, adverse events, vehicle, and application
frequency. Data were analyzed using a random-parameters logit model to calculate the CRI of each
attribute.

Results and conclusions: 300 adults, 331 adolescents, and 330 caregivers completed the DCE. Avoiding
changes in skin color (CRI 29.0) and time until itch improves (26.6) were most important to adults,
followed by time until clear/almost clear skin (17.8). Application frequency (3.0) did not have a
statistically significant impact on adults’ choices. Adolescents were less concerned about changes in
skin color than adults or caregivers; caregivers were less concerned about time until clear/almost clear
skin than patients. Physicians should consider age-relevant aspects of preferences in treatment
discussions with patients and caregivers.

KEYWORDS

Atopic dermatitis; preferences;
patient; caregiver;
discrete-choice experiment

physicians and provide crucial insight for regulatory and payer
discussions (15,16). Furthermore, given that no treatment option
for mild-to-moderate AD is clearly superior to all the others, treat-
ment choice is a preference-sensitive decision (17). While previous
preference research suggests that efficacy, safety, and mode of
administration are all important treatment considerations for adult
patients with AD (18-20), preferences for topical treatments for

Introduction

Atopic dermatitis (AD), characterized by intense itching, dry skin,
redness, and exudation (1-6), is a very common skin condition. AD
is more prevalent in children and adolescents (15%) than in adults
(3%-5%) (7) and is associated with substantial economic and
quality-of-life burden (8-10). Topical agents, a mainstay of treat-

ment for mild-to-moderate AD, include emollients (e.g., creams,
lotions, ointments), corticosteroids (e.g., hydrocortisone), calci-
neurin inhibitors (e.g., tacrolimus, pimecrolimus), a phosphodies-
terase 4 (PDE 4) inhibitor (crisaborole), and a Janus kinase inhibitor
(ruxolitinib) (2,10-14). These topical treatments differ in clinical
(i.e., efficacy and safety) and nonclinical attributes as well as
formulation.

Because nonclinical outcomes often cannot be captured in tra-
ditional trials or cost-effectiveness analysis, understanding individ-
uals’ preferences can help inform shared decision-making for

mild-to-moderate AD among adults and adolescents and caregiv-
ers of children with AD have not been well characterized.

This study aimed to quantify the relative importance of treat-
ment attributes among adults, adolescents, and caregivers using a
discrete-choice experiment (DCE) survey instrument.

Materials and methods

An online DCE survey was administered to US adults and adoles-
cents with mild-to-moderate AD and caregivers of children with
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mild-to-moderate AD to elicit preferences for treatment attributes.
The RTI International institutional review board (IRB) reviewed and
approved the study (IRB ID number STUDY00021508) on 4 April
2022. All adult survey respondents provided electronic informed
consent to participate in the survey, and adolescent respondents
provided assent to participate, with the parent’s permission.

Study population

Adults (aged = 18years) and adolescents (aged 12-17years) with
a self-reported physician diagnosis of mild-to-moderate AD and
caregivers of children (aged 3months to 11years) with a
self-reported physician diagnosis of mild-to-moderate AD meeting
the study selection criteria were recruited by Global Perspectives,
a healthcare research firm. Caregiver respondents who had an
adolescent (aged 12-17years) with AD were also asked if the ado-
lescent would be able to participate in the study. The study team
aimed to recruit each cohort so that approximately half of partic-
ipants had mild and half had moderate AD. All respondents were
able to read and understand English.

Survey development

Survey development was informed by a previously conducted
study that involved in-depth, one-on-one qualitative research
interviews. The final set of attributes included in the DCE (Table 1)
thus reflected the priorities of people with AD as well as of care-
givers of children with AD (21). The treatment attributes also dif-
ferentiated among currently available topical treatments and those
in development.

The survey instrument also included questions about respon-
dents’ demographic characteristics and experiences using topical
treatments for mild-to-moderate AD, questions to assess respon-
dent comprehension of the treatment attributes, DCE questions,
and three patient-reported outcome (PRO) instruments (the
Patient-Oriented Eczema Measure [POEM] (22,23), the 24-h Peak
Pruritus Numerical Rating Scale [NRS] (24,25), and the Topical
Corticosteroid Phobia [TOPICOP] scale (26)). The POEM, a
patient-reported symptom scale measuring the severity of AD over
the previous week, was used to screen respondents and categorize
AD as mild, moderate, or severe. Respondents with severe AD, as

Table 1. Attributes and levels for the discrete-choice experiment.

determined by the POEM, were asked follow-up questions about
their treatment history to determine whether they would be cate-
gorized as having moderate AD for this study; if their treatment
history included severe AD treatments, they were ineligible for the
study. The Peak Pruritus NRS assessed itch severity at its worst
moment in the previous 24h on a scale from 0 (‘no itch’) to 10
(‘worst itch imaginable’).

In the DCE portion of the survey, respondents chose between
alternative hypothetical treatment profiles in a series of choice
questions about drugs labeled only as ‘Medicine A" and ‘Medicine
B’ (i.e., no drug names were provided) (Figure 1). Each hypothetical
treatment profile was defined by attributes with varying levels
(Table 1). The profiles and profile pairs in each choice question
were determined by an experimental design, which included 72
hypothetical treatment pairs split into 6 blocks of 12 hypothetical
choice questions. Each respondent was randomly assigned to 1
block of questions; questions were randomly ordered to avoid
ordering effects and were not repeated across blocks.

The survey instrument was pretested during 45 in-person cognitive
interviews (conducted with a convenience sample of 15 participants
for each cohort included in the study population) to confirm that the
questions were comprehensible and that the attributes and levels
were comprehensive, relevant, and appropriately described.

Statistical analyses

The DCE data for each cohort of respondents (i.e., adults, adolescents,
and caregivers) were analyzed using separate random-parameters logit
(RPL) models following good research practices (27). This model relates
respondents’ choices to the attribute levels included in the DCE exper-
imental design and estimates a set of relative preference weights for
the attribute levels included in a DCE survey. The RPL model accounts
for the panel nature of the data and for unobserved differences in
preferences across respondents by assuming a distribution for each
estimated preference weight. The model output was used to calculate
the conditional relative importance (CRI) of each attribute included in
the DCE. The CRI is a measure of the importance of each attribute,
conditional on the range of levels of that attribute, relative to the
importance of all other attributes in the study. The CRI for each attri-
bute is calculated as the difference between the preference weight for
the most-preferred and least-preferred level. The CRIs were rescaled

Technical attribute label

Adult (and adolescent)-facing attribute label

Caregiver-facing attribute label Attribute levels

Time until itching relief
in itching after applying the topical medicine

Frequency of application How often you need to apply the topical medicine

Time to clear or almost clear

skin starting the topical medicine

Application site pain (burning
or stinging sensation)
Change in skin color

the topical medicine each day

Change in skin thickness and
texture

How long it takes until you feel a noticeable improvement How long it takes until your child feels a

How long it takes to have clear or almost clear skin after

Burning or stinging sensation on your skin when applying
Change in skin color because of the topical medicine

Change in skin thickness and texture because of the
topical medicine (change in how your skin feels [skin

30min
noticeable improvement in itching after 2h
applying the topical medicine 6h

12h

How often the topical medicine needs to be Once every other day

thickness and texture] because of the topical medicine)

Formulation? How you apply the topical medicine

applied Once every day
Twice every day
How long it takes to have clear or almost clear Three days
skin after starting the topical medicine One week
Four weeks
Eight weeks
Burning or stinging sensation on your child’s No
skin when applying the topical medicine Yes
Change in skin color because of the topical No
medicine Yes
Change in skin thickness and texture because ~ No
of the topical medicine Yes
How the topical medicine is applied As a cream

As an ointment

¥Formulation’ was described in patient-friendly language as ‘mode of administration’ in the survey.
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Figure 1. Example discrete-choice experiment questions. (a) Adult and adolescent survey. Please indicate which of the following topical prescription eczema medicines
you would choose. (b) Caregiver survey. Please indicate which of the following topical prescription eczema medicines you would choose. Note: Each respondent was
presented with 12 choice tasks based on an experimental design of 72 choice tasks, divided into 6 blocks.

such that they sum to 100 within each cohort, so that we can inter-
pret each one as the proportion of utility that can be gained by
improving each attribute from the least- to the most-preferred level
relative to the maximum utility that can be gained in each cohort by
improving every attribute in the same way. The standard errors and
95% Cls for these differences are calculated using the delta method
(28,29). Finally, descriptive statistics were computed for all questions,
and the relationships between respondents’ scores on the PRO mea-
sures were explored using linear regression analysis (see Table 4). All
analyses were conducted using STATA 17 (Stata Corp, College
Station, TX).

Results
Respondent characteristics

A total of 300 adults and 331 adolescents with mild-to-moderate
AD and 330 caregivers of children with mild-to-moderate AD com-
pleted the survey and were included in the final analysis sample
(Table 2). Of the adult cohort, 69% of respondents were female,
and mean age was 53years. Most adult respondents self-identified
as White (90%), while approximately 7% self-identified as Black or
African American (not Hispanic or Latino) and 4% as Hispanic or
Latino. Of the adolescent cohort, 48% of respondents were female,
with a mean age of 15years. Most adolescent respondents
self-identified as White (78%), approximately 13% as Black or
African American (not Hispanic or Latino), and 10% as Hispanic or
Latino. Of the caregiver cohort, 74% of respondents were female,
with a mean age of 36years. Most caregiver respondents
self-identified as White (72%), approximately 18% as Black or
African American (not Hispanic or Latino), and 11% as Hispanic
or Latino.

Mean POEM scores across cohorts ranged from 9.3 to 10.5, of
a maximum score of 28 (with higher scores indicating more
severe AD; Table 3). Mean Peak Pruritus NRS ranged from 5.3 to
5.6, of a maximum score of 10 (with higher scores indicating
more severe itch). Mean TOPICOP scores ranged from 50.8 to
54.2, of a maximum score of 100 (with higher scores indicating
greater concern about taking topical steroids). Compared with
data from US clinical practice, mean results for each of the three
cohorts suggest that, on average, respondents had moderately
severe eczema (by the POEM) (22) and moderate pruritus (by
Peak Pruritus NRS) (30). Topical corticosteroid phobia (by TOPICOP)
was rather high compared with data from US and ex-US clinical
practice (31,32).

Preference weights

For attributes with a natural ordering of levels (time until itching
relief, time to clear or almost clear skin, and adverse events [AEs]),
the preference weights were ordered as expected in all cohorts,
with better outcomes being preferred to worse outcomes (Figure 2).
On average, adult respondents preferred creams to ointments, but
were indifferent between different frequencies of administration.
Adult respondents were also indifferent in the choice between
oneweek versus threeweeks until clear or almost clear skin (p=.102)
and oneweek versus fourweeks for the same (p=.155). However,
fourweeks until clear or almost clear skin was strongly preferred to
eightweeks. Differences in preference weight estimates can be com-
pared within and across attributes to describe relative preferences
for changes in different attribute levels. For example, a reduction in
time until itch relief from 12h to 6h was approximately 1.2 times
more important than a change in formulation from ointment to
cream ([-0.599 — (-0.266)]+[-0.137-0.137]) = 1.215).
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Table 2. Respondent demographic and treatment characteristics.

Adults Adolescents Caregivers
Question (N = 300) (N = 331) (N = 330)
Age
Mean (SD) 52.6 (15.4) 14.8 (1.5) 359 (8.2)
Min, max 21, 83 12,17 20, 70

Which gender identity do you most identify with?

Female 207 (69.0%) 160 (48.3%) 244 (73.9%)
Male 91 (30.3%) 163 (49.2%) 86 (26.1%)
Other (e.g., transgender, 1 (0.3%) 7 (2.1%) 0 (0.0%)
gender fluid, nonbinary)

| prefer not to answer 1 (0.3%) 1 (0.3%) 0 (0.0%)

What is the highest level of education you have completed?

High school diploma or less 51 (17.0%) - 74 (22.4%)
Some college but no degree 53 (17.7%) - 56 (17.0%)
Technical school 21 (7.0%) - 20 (6.1%)
Associate’s degree (two-year 24 (8.0%) - 32 (9.7%)

college degree)

Four-year college degree 79 (26.3%) - 83 (25.2%)

Some graduate school but no 12 (4.0%) - 10 (3.0%)
degree

Graduate or professional 60 (20.0%) - 55 (16.7%)
degree

| prefer not to answer 0 (0.0%) - 0 (0.0%)

How would you describe your race or ethnicity? (Please check all that apply)?
White or Caucasian (not 269 (89.7%) 257 (77.6%) 238 (72.1%)
Hispanic or Latino)

Black or African American (not 20 (6.7%) 43 (13.0%) 59 (17.9%)
Hispanic or Latino)

Asian or Pacific Islander 6 (2.0%) 22 (6.6%) 16 (4.8%)
Hispanic or Latino 13 (4.3%) 34 (10.3%) 35 (10.6%)
Native Hawaiian or other 0 (0.0%) 4 (1.2%) 1 (0.3%)

Pacific Islander

American Indian or Alaska 7 (2.3%) 6 (1.8%) 6 (1.8%)

Native

Mixed race or ethnicity 3 (1.0%) 5 (1.5%) 7 (2.1%)

Race or ethnicity not listed 0 (0.0%) 2 (0.6%) 1 (0.3%)

| prefer not to answer 1 (0.3%) 0 (0.0%) 0 (0.0%)

From the list below, please select the eczema treatments you are currently
using. (Please check all that apply)?
Over-the-counter topicals
Lotions/moisturizer/
emollients

186 (62.0%) 226 (68.3%) 207 (62.7%)

Tar products 24 (8.0%) 17 (5.1%) 26 (7.9%)
Hydrocortisone 89 (29.7%) 78 (23.6%) 115 (34.8%)
Other 5(1.7%) 2 (0.6%) 7 (2.1%)
Prescription topicals
Pimecrolimus 16 (5.3%) 31 (9.4%) 11 (3.3%)
Tacrolimus 15 (5.0%) 31 (9.4%) 23 (7.0%)
Crisaborole 14 (4.7%) 33 (10.0%) 35 (10.6%)
Topical steroids 132 (44.0%) 118 (35.6%) 96 (29.1%)
Other prescription topicals 15 (5.0%) 6 (1.8%) 4 (1.2%)

Note: SD: standard deviation.
Respondents could provide multiple responses to this question. For this reason,
the totals may exceed the number of respondents.

Table 3. Respondent patient-reported outcome summary scores.

Adults Adolescents Caregivers
(N = 300) (N = 331) (N = 330)
POEM
Mean score (SD) 10.5 (6.1) 9.3 (5.2) 9.6 (5.5)
Min score, max score 3,28 3,28 3,28
Peak Pruritus NRS
Mean score (SD) 53 (2.7) 5.5 (2.1) 5.6 (2.5)
Min score, max score 0, 10 0, 10 0,10
TOPICOP
Mean (SD) 50.8 (21.9) 54.2 (19.4) 51.5 (19.7)
Median 50.0 55.6 50.0
Min, max 0, 100 0, 100 0,972

Note: NRS: numeric rating scale; POEM: Patient-Oriented Eczema Measure; SD:
standard deviation; TOPICOP: Topical Corticosteroid Phobia scale.

Table 4. Linear regression of outcome PRO variables against selected explanatory
variables by cohort.

Outcome PRO (dependent variable)

Regression Regression #2 Regression Regression #4

Explanatory variables  #1 TOPICOP TOPICOP #3 TOPICOP POEM
Adults (N = 300)
POEM (robust SE) 0.773%** - 0.495%* -
(0.207) (0.229)
Peak Pruritus NRS - 1.903%** 1.403%** 1.0171%**
(robust SE) (0.500) (0.550) (0.119)
TOPICOP (robust SE) - - - -
Constant (robust SE)  42.675*** 40.719%** 38.161*** 5.164%**
(2.465) (2.751) (2.958) (0.645)
Adolescents (N = 331)
POEM (robust SE) —-0.237 - —0.458 -
(0.247) (0.288)
Peak Pruritus NRS - 0.567 1.143 1.247%*%*
(robust SE) (0.583) (0.692) (0.134)
TOPICOP (robust SE) - - - -
Constant (robust SE)  56.407*** 51.072%** 52.190%** 2.472%%*
(2.269) (3.202) (3.262) (0.694)
Caregivers (N = 330)
POEM (robust SE) 0.993*** - 0.793%** -
(0.199) (0.228)
Peak Pruritus NRS - 1.788%** 0.905* 1.117%**
(robust SE) (0.422) (0.577) (0.100)
TOPICOP (robust SE) - - - -
Constant (robust SE)  41.937*** 41.502%** 38.812%** 3.400%**
(2.071) (2.464) (2.544) (0.505)

Notes: The regression coefficients should be interpreted as the effect of a
one-unit increase in the explanatory variable on the dependent variable. For
example, regression (1) suggests that, for adults, a 1-unit increase in POEM score
(increase in AD severity) is associated with an approximately 0.8-unit increase in
TOPICOP score. The constant term represents the mean of the dependent variable
when the explanatory variables are zero. However, the models should only be
used to predict outcomes within the range of observed data used to create the
models, to avoid making assumptions about the linearity or regression results
outside the range in the data. The minimum observed values of the PRO instru-
ments may be greater than zero. NRS: numeric rating scale; POEM: Patient-Oriented
Eczema Measure; PRO: patient-reported outcome; SE: standard error; TOPICOP:
Topical Corticosteroid Phobia scale.

*p<.10. ¥*p<.05. **p<.01.

On average, adolescent respondents were indifferent between
levels of frequency of administration and mode of administration.
Adolescent respondents were also indifferent in the choice
between oneweek versus threedays until clear or almost clear
skin. A comparison within and across attributes to describe relative
preferences for changes in levels shows that a reduction in time
until itching relief from 12h to 30min was approximately 1.6 times
more important than avoiding a change in skin color caused by
topical medicine ([-0.746—0.781]+[-0.492-0.492]) = 1.552).

On average, caregivers were indifferent between frequencies of
administration and modes of administration. Caregivers were also
indifferent in the choice between 2h versus 30min until itching
relief (p=.063) and between threedays versus oneweek until clear
or almost clear skin (p=.332). A comparison within and across
attributes to describe relative preferences for changes in levels
demonstrates that avoiding a change in skin color was approxi-
mately 1.9 times more important to caregivers than a reduction in
time until clear or almost clear skin from eightweeks to three days
([-0.519-0.519] +[-0.299-0.246]) = 1.905).

Conditional relative importance

Figure 3 presents CRI estimates by cohort. For adults, avoiding a
change in skin color (CRI, 29.0) and time until itch improves (CRI,
26.6) were most important when choosing between hypothetical



Figure 2. Random-parameters logit model estimates. (a) Adult preference weights
(N = 300). (b) Adolescent preference weights (N = 331). (c) Caregiver preference
weights (N = 330). DCE: discrete-choice experiment. @ ‘Formulation’ was described
in patient-friendly language as ‘mode of administration’ in the survey. Notes:
Attributes are presented in the order in which they appeared in the DCE questions.
The vertical bars around each mean preference weight represent the 95% confi-
dence interval around the point estimate. Because all attribute levels are effects
coded, the sum of preference weights across levels of an attribute equals 0. Within
each attribute, a higher preference weight indicates that a level is more preferred.
For example, on average, adult respondents preferred itch relief in 30min (weight
= 0.663) more than itch relief in 6h (weight = —0.266). The change in utility asso-
ciated with a change in the levels of each attribute is represented by the vertical
distance between the preference weights for any 2 levels of that attribute. Larger
differences between preference weights indicate that respondents viewed the
change as having a relatively greater effect on overall utility.
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Figure 3. Random-parameters logit model estimates: conditional relative attri-
bute importance. ASP: application site pain; CRI: conditional relative importance;
DCE: discrete-choice experiment. @ ‘Formulation’ was described in patient-friendly
language as ‘mode of administration’ in the survey. Notes: Attributes are pre-
sented in the order in which they appeared in the DCE questions. The CRI is the
difference between the preference weights on the most influential attribute level
and the least influential attribute level. These differences are summed across
attributes, and the sum is scaled to 100. The conditional importance of each attri-
bute is a percentage of this total. The standard errors and 95% confidence inter-
vals for these differences were calculated using the delta method. The 95%
confidence interval around the point estimate is represented by the black vertical
bars on top of the colored bars.

treatments, followed by time to clear or almost clear skin (CRI,
17.8). Avoiding changes in skin thickness and texture (CRI, 9.8),
avoiding application site pain (CRI, 7.9), and formulation (CRI, 5.8)
were the next-most-important attributes. Frequency of administra-
tion (CRI, 3.0) was the least important attribute and did not have
a statistically significant impact on adults’ treatment choice.

Adolescent patients were much less concerned about avoiding
a change in skin color (CRI, 19.1) than adult patients (CRI, 29.0) or
caregivers (CRI, 27.1). Compared with adult (CRI, 17.8) and adoles-
cent patients (CRI, 25.9), caregivers (CRI, 14.2) were less concerned
about time to clear or almost clear skin, but caregivers were more
concerned with application site pain (CRI, 18.9) than adults (CRI,
7.9) or adolescents (CRI, 15.0). Frequency of application was not
identified as the most important treatment attribute for any of the
cohorts.

Relationship between PRO scores

Table 4 presents results from the linear regression for the TOPICOP,
including only the POEM (regression 1), only the Peak Pruritus NRS
(regression 2), and both the POEM and the Peak Pruritus NRS
(regression 3), and the linear regression for the POEM on the Peak
Pruritus NRS (regression 4). The regression coefficients indicate the
effect of a one-unit increase in the explanatory variable on the
dependent variable. For example, regression 1 suggests that, for
adults, a 1-unit increase in POEM score (increase in AD severity) is
associated with an approximately 0.8-unit increase in TOPICOP score.

The regression analyses revealed that, for adults and caregivers,
the POEM and Peak Pruritus NRS scores were statistically signifi-
cantly positively correlated, suggesting that increases in itch sever-
ity and AD severity were associated with increases in topical
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steroid phobia as reflected by TOPICOP score among respondents.
For all 3 cohorts, the POEM and Peak Pruritus NRS were statisti-
cally significantly correlated.

Discussion

This quantitative study, informed by qualitative research, elicited
preferences for attributes of current and pipeline mild-to-moderate
AD treatments and quantified the relative importance of these
treatment attributes for US adults and adolescents with
mild-to-moderate AD and caregivers of children with mild-to-mod-
erate AD (21). For all three cohorts, the preference weights for
attributes with a natural ordering (time until itching relief, time to
clear or almost clear skin, and AEs) were ordered as expected, with
better outcomes being preferred to worse outcomes. Adults pre-
ferred a treatment applied as a cream rather than an ointment,
but adolescents and caregivers did not have a statistically signifi-
cant preference between modes of administration. The estimates
of CRI of attributes (i.e., the difference between the most-preferred
and least-preferred levels of an attribute) were similar across
cohorts, but caregivers were more concerned with application site
pain than were patients (adults and adolescents). Compared with
adults and caregivers, adolescents with mild-to-moderate AD were
less concerned about changes in skin color. The CRI estimates for
frequency of administration were not significant for any of the
cohorts, indicating that frequency of administration had no statis-
tically significant impact on treatment preferences for patients or
caregivers.

Adults, adolescents, and caregivers were all very concerned
about time until itching relief. This finding is consistent with prior
evidence that pruritus is the most burdensome AD symptom for
patients, resulting in impaired quality of life, sleep disturbances,
and emotional impacts including anxiety and depression (33-35).
In a survey of 1678 patients with AD in Germany, the most com-
monly reported treatment needs were freedom from pruritus
(96%) and getting better skin quickly (88%) (36). Together these
results emphasize that rapid, effective relief of pruritus is a consis-
tent priority for patients with AD and their caregivers.

Concern about application site pain varied among the cohorts.
Caregivers most strongly preferred avoiding application site pain,
followed by adolescents, and then followed by adults. This finding
is intuitive, in that caregivers are reluctant to provide their child
with a painful treatment (37). Moreover, while distinct from appli-
cation site pain as a side effect of treatment, AD-related skin pain
is known to correlate with AD severity and pruritus, as well as with
AD activity in the plantar, chest, and palmar areas, revealing the
complex and multifaceted symptom burden of AD (38).

Adults and caregivers were more concerned about changes in
skin color than adolescents. Skin discoloration may be caused not
only by steroidal treatments for AD but also by AD itself.
Respondents were shown images of patients experiencing skin
discoloration consistent with vitiligo, and the severe manifestation
of skin discoloration shown in this example may have influenced
their concern about this attribute. Nonetheless, the ordering of the
other attributes is not affected even if the skin discoloration attri-
bute is not considered. In addition, the finding that respondents
did not prioritize frequency of application was a somewhat sur-
prising result. Qualitative evidence suggests that administration
frequency is an important feature of topical therapy but that the
administration schedule as indicated is not a central consideration
in patients’ use of these agents (21). While some patients tend to
use topical therapies implicitly on an as-needed basis, rather than

at regular intervals as indicated to prevent disease, prior qualita-
tive evidence indicates that patients generally prefer less-frequent
application and a longer duration of effectiveness.

The preference research conducted to date in AD has focused
on adult patient populations (18-20) and has primarily evaluated
the attributes of therapies used in moderate to severe discase
(18,19). A DCE study of systemic treatments conducted among US
individuals with moderate-to-severe AD found that avoiding seri-
ous risks (including serious infection, venous thromboembolism,
and, especially, malignancy), better skin clearance, shorter time to
itch relief, and daily oral dosing (vs. biweekly injections) were
treatment priorities for patients (18). In a DCE comparing the pref-
erences of patients with moderate-to-severe AD and dermatolo-
gists in Japan, dermatologists were more concerned than patients
with efficacy in treating rashes and treatment costs, whereas
patients preferred add-on over replacement therapy and were
averse to self-administered injections (19). Most recently, a DCE
evaluated US adult patients’ preferences for attributes of topical,
oral, and injectable therapies for mild-to-moderate AD (20). Adult
patients most prioritized probability of clear skin after 16weeks,
followed by reducing risk of serious infection, topical over inject-
able administration, reducing time until itch improves, and reduc-
ing risk of application site pain. Our study is the first DCE to have
evaluated and compared the preferences of adult patients, adoles-
cent patients, and caregivers for attributes associated specifically
with topical therapies for mild-to-moderate AD.

Some limitations of this study are acknowledged. Respondents
were recruited through a research panel and may not be represen-
tative of the broader US AD population (particularly with respect
to age) or of caregivers of children with AD. Diversity with respect
to race/ethnicity and education was limited: most of the sample
identified as White (72.1%-89.7% across cohorts), and 83.0% of
adults and 77.6% of caregivers had above a high-school education.
The results therefore are subject to potential volunteer bias, infor-
mation bias, and recruitment bias. All data, including AD diagnosis,
severity, and treatment history, were self-reported and not vali-
dated by clinician review or review of medical records. Related to
treatment history, respondents had not been asked to describe
the extent of long-term remission time that may have been
achieved with topical therapy, which may have impacted their
responses for the DCE. Respondents were asked to make hypo-
thetical choices, which might not predict actual decisions made in
a clinical setting. Not all attributes of topical therapies for mild to
moderate AD were included in the DCE survey, and not all
adverse-event attributes that were included will occur for patients
using topical therapies. The average preferences reflected in our
results are conditional on the range of attributes and levels evalu-
ated; preferences may have differed had other attributes been
included. Nonetheless, the DCE has a number of strengths.
Respondents’ mean POEM and Peak Pruritus NRS scores were com-
parable with those of the broader population with moderate AD
severity, and mean TOPICOP scores were consistent with the US
AD population, supporting the representativeness of the sample in
terms of AD severity (22,30,32). In particular, the survey was qual-
itatively pretested and subsequently refined, and both the survey
and its experimental design were carefully developed according to
best practices (39,40). The treatment-choice data were analyzed
using advanced RPL methods following good research practices
(27,41) that avoid both estimation bias from unobserved variation
in preferences across the sample and within-sample correlation in
the choice sequence for each respondent.

In conclusion, this study demonstrates, in a quantitative manner
through direct subject self-reports across a sample of 961 subjects,



that adults, adolescents, and caregivers affected by AD consistently
place the highest value on rapid symptom control and minimizing
side effects, as may be expected; however, the strength of preferences
for specific attributes, interestingly, varies widely across the three
cohorts. Notably, caregivers prioritize minimizing application site pain,
whereas adolescents express less concern about changes in skin color
compared with adults and caregivers. It must be noted that the aver-
age preferences presented for the cohorts do not reflect individual
patient and caregiver preferences, which may vary and which must be
considered when developing an individualized treatment plan in part-
nership with patients and caregivers.

Our results highlight the importance of a nuanced approach to
treatment selection for AD. When discussing AD treatment options
with patients and caregivers, it is important for clinicians to con-
sider age-relevant preferences, as well as individual preferences of
both patients and caregivers. Clinicians should have tools available
to assess patient and caregiver preferences and should engage in
detailed discussions of treatment options to ensure that patients
are receiving treatments that align with their preferences and val-
ues. For drug developers, prioritizing therapies with rapid itch
relief and minimal side effects, offered in patient-preferred applica-
tion forms, is crucial. Further research exploring heterogeneity in
preferences within patient and caregiver cohorts, as well as for
different treatment types and AD severities, may contribute to
more personalized and effective AD management.
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