
STUDIES
Conceptual Model to Illustrate the Symptom
Experience and Humanistic Burden Associated
With Atopic Dermatitis in Adults and Adolescents
Laura Grant, MSc,* Lotte Seiding Larsen, MSc (Pharm),† Claire Trennery, MSc,*
Jonathan I. Silverberg, MD, PhD, MPH,‡ William Abramovits, MD, FAAD,§ Eric L. Simpson, MD, MCR,k
Jean-Francois Stalder, MD,¶ Jean Paty, PhD,** Julie Hahn-Pedersen, MSc,† Nana Kragh, MSc, Econ,†
Bo Bang, MD, PhD,† and Rob Arbuckle, MSc*
Atopic dermatitis (AD) is a pruritic or painful dermatologic disease characterized by xerosis and eczema lesions. The symp-
toms/signs of AD can significantly impact patients' health-related quality of life (HRQoL). This study aimed to qualitatively
explore the adult and adolescent experience of AD. A targeted literature review and qualitative concept elicitation interviews
with clinicians (n = 5), adult AD patients (n = 28), and adolescent AD patients (n = 20) were conducted to elicit AD signs/
symptoms and HRQoL impacts experienced. Verbatim transcripts were analyzed using thematic analysis. Twenty-nine
symptoms/signs of AD were reported, including pruritus, pain, erythema, and xerosis. Atopic dermatitis symptoms/signs
were reported to substantially impact HRQoL. Scratching was reported to influence the experience of symptoms and HRQoL
impacts. Four proximal impacts (including discomfort and sleep disturbance) were reported. Ten domains of distal impact
were reported, including impacts on psychological and social functioning and activities of daily living. A conceptual model
was developed to summarize these findings. This study highlights the range of symptoms and HRQoL impacts experienced
by adults and adolescents with AD. To our knowledge, this study was first to explore the lived experience of AD in both adult
and adolescent patients, providing valuable insight into the relatively unexplored adolescent experience of AD.
Atopic dermatitis (AD) is a relapsing, chronic inflammatory
dermatological disease that is primarily characterized by itch,

pain, and eczematous lesions, including erythema, xerosis, scaling,
lichenification, and fissuring.1–3 The most commonly affected areas
include the flexural surfaces of the extremities, anterior neck, hands,
feet, and around the eyes.4,5 Atopic dermatitis symptoms can sig-
nificantly impact patients' health-related quality of life (HRQoL)
and affect physical, emotional, psychological, and social well-being
From *Adelphi Values, Chesire, United Kingdom; †LEO Pharma A/S, Ballerup,
Denmark; ‡Department of Dermatology, Medical Social Sciences and Preventive
Medicine, Northwestern University, Chicago, IL; §Department of Dermatology,
Dermatology Treatment and Research Center, Dallas, TX; ||Department of Dermatology,
Oregon Health & Science University, Portland, OR; }University of Nantes,
Département de Médecine Générale et Médecine, Nantes, France; and **IQVIA,
Pittsburgh, PA.

Address reprint requests to Claire Trennery, MSc, Adelphi Values, Adelphi Mill,
Grimshaw Lane, Bollington, Cheshire, United Kingdom SK10 5JB. E-mail: claire.
trennery@adelphivalues.com.

The work was sponsored and funded by MedImmune and LEO Pharma A/S. J.P.
was an employee of ERT and later IQVIA, a consultancy paid by MedImmune
and LEO Pharma A/S to conduct the study. L.G., C.T., and R.A. were employees
of Adelphi Values, a consultancy paid by LEO Pharma A/S to conduct the study
and develop the article. B.B., L.S.L., N.K., and J.H.-P. are employees of LEO Pharma.

Grant et al • Symptom Experience and Humanistic Burden Associated With AD
(including sleep problems, irritability, stress, stigmatization, and
social isolation).6–10

There is limited literature documenting the qualitative patient
experience of AD, particularly in adolescent populations, and this
research sought to explore and document in-depth both the adult
and adolescent experience of AD and the associated impact on
domains of HRQoL. Findings were used to develop a conceptual
model to reflect the patient experience of AD.
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METHODS

The following 5 different research activities were performed: a
review of the published literature and qualitative interviews with
clinical experts, 2 samples of adult AD patients, and 1 sample of
adolescent AD patients.

Literature Review

A targeted, structured literature search was conducted in electronic
databases (MEDLINE, EMBASE, and PsycINFO) within the OVID
SP platform to identify relevant articles. A search strategy (Appendix
A, Supplemental Digital Content 1, http://links.lww.com/DER/A23)
was developed to capture articles reporting qualitative research
focused on the signs (observable findings) and symptoms (subjec-
tive perceptions) and impacts of AD. A supplementary search was
conducted in Google Scholar to ensure that all key/recently pub-
lished articles were captured. Findings informed the development
of a preliminary conceptual model detailing AD symptoms/signs
and HRQoL impacts.

Qualitative Interviews With Clinical Experts

Qualitative, semistructured telephone interviews were conducted with
5 dermatologists specializing in AD from the United States (n = 4)
and France (n = 1). Interviews lasted 90 minutes during which the
dermatologists summarized the characteristics of adult AD, includ-
ing key symptoms/signs. Clinical experts also gave their perspective
on the impact of AD on adult HRQoL and gave input into a prelim-
inary conceptual model. The conceptual model was updated after
clinical expert interviews.

Qualitative Interviews With AD Patients

Three sets of in-depth, semistructured, concept elicitation inter-
views were conducted to explore AD signs/symptoms and HRQoL
impacts in adult and adolescent patients in the United States.11,12

Study 1 included 18 adults (age ≥18), study 2 included 10 adults
(aged ≥18 years), and study 3 included 20 adolescents (aged 12–17
years). Semistructured interview guides (Appendix B, Supplemental
Digital Content 2, http://links.lww.com/DER/A24) were developed,
which started with broad, open-ended questions designed to en-
courage patients to spontaneously describe their AD experiences.
Concepts of interest were then explored further, through direct
questioning. Concepts elicited during interviews were used to up-
date the preliminary conceptual model. All interviews were con-
ducted by trained qualitative interviewers and audio recorded.
Written informed consent was obtained from all patients before
any study-related activities. Ethical approval for all interviews was
provided by a central ethics committee (Copernicus IRB and
Schulman IRB).

Study 1: Adult Interviews (n = 18)
Telephone interviews (75 minutes) were conducted in 3 rounds
(6 participants per round). Patients were recruited via online poll,
and eligible patients had a self-reported diagnosis of AD for more
than 1 year, AD affecting 15% or more of body surface area (BSA),
and 3 or more of the following: itch; rash inside/on the elbow, below
the kneecap, on the back, on the knee, or on the face; rash that
mostly/completely disappears and then returns; and a diagnosis or
family history of asthma, allergic rhinitis, or AD.

Study 2: Supplementary Adult Interviews (n = 10)
Face-to-face interviews were conducted. Patients were referred by
practicing clinicians who confirmed AD diagnosis. Eligible patients
had to be diagnosed for more than 1 year, have an Eczema Area and
Severity Index (EASI) score of 2 or higher, and AD affecting 10% or
more BSA. Quotas were used to ensure clinical/demographic diversity.

Study 3: Adolescent Interviews (n = 20)
Face-to-face interviews (30 minutes) were conducted. Patients were
referred by practicing clinicians who confirmed AD diagnosis. Eligi-
ble patients had to be diagnosed for more than 1 year and have an
EASI score of 1.1 or higher and AD affecting 2% or more BSA.
Quotas were used to ensure clinical/demographic diversity.

Qualitative Analysis

Interview audio recordings were transcribed verbatim and
anonymized. Thematic analysis of transcripts was performed using
data analysis software, ATLAS.ti (Scientific Software Development
GmbH, Berlin, Germany).1 Each transcript was assessed, coded,
and analyzed by at least 2 researchers and reviewed by the study
lead, to ensure consistency.13

Conceptual saturation was defined as the point at which no new
“concept-relevant” information emerged from collection/analysis of
further transcripts. Saturation was evaluated by comparing the con-
cepts that emerged from 3 sets of transcripts. Saturation was defined
to have been achieved if no new concepts emerged in the third set of
interviews.14 An iterative approach was taken to incorporate results
from the literature review, interviews with clinical experts, and AD
patients into the development of the conceptual model.
RESULTS

Literature Review

The database searches generated a pool of 112 articles. After
screening of titles and abstracts, 27 articles were selected for full
review (14 quantitative, 10 qualitative, 2 mixed methods, 1 review
article). Nineteen signs/symptoms were identified. Pruritus (itch)
was most frequently reported (n = 11 articles), followed by painful
skin (n = 9). Health-related quality of life impacts were grouped
into proximal (a direct result of AD signs/symptoms) and distal
(wider impact of AD) impacts. Nine articles described the
proximal impact of AD on sleep and bodily/physical discom-
fort. Distal HRQoL impacts included psychological impacts
(n = 22), impact on relationships (n = 18), limitations in daily ac-
tivity (n = 14), skin-related health perceptions (n = 14), impact on
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work (n = 14), limitations of social activities (n = 11), and impact on
sexual relationships (n = 11). More detailed findings can be found in
Appendix C (Supplemental Digital Content 3, http://links.lww.com/
DER/A25).
Patient and Clinical Expert Interviews
Demographic and Clinical Characteristics
All clinical experts were well established in the field of dermatology
with years of practice ranging from 8 to 52 years.

The adult patient sample (n = 28 patients) included a broad age
range (27–75 years old). Approximately two-thirds were female
(n = 19, 67.9%). Further demographic/clinical characteristics were
collected only for study 2 (n = 10 patients). Of these, 70% were non-
Hispanic white, 20% black/African American, and 10% Hispanic/
Latino. Body surface area affected by AD ranged from 10% to more
than 50%, and EASI ranged from 5.5 (mild) to 23.3 (severe), with a
mean of 11.91 (mild, n = 5; moderate, n = 3; severe, n = 2).15 For
TABLE 1. Counts of Most Frequently Reported Signs
Experts (n = 5) and Adult (n = 28) and Adolescent (n = 2

Sign/Symptom
Adult Patient
(n = 28), n %

Adolescent Patien
(n = 20), n %

Symptoms Itch/pruritus 27 (96.4) 20 (100.0)

Soreness/pain 15 (53.6) 16 (80.0)

Burning 14 (50.0) 15 (75.0)

Signs Red skin/erythema 23 (82.1) 20 (100.0)

Dry skin/xerosis 22 (78.6) 19 (95.0)

Rough 22 (78.6) 14 (70.0)

Scaling 20 (71.4) 13 (65.0)
Cracking/fissuring 18 (64.2) 17 (85.0)

Flaking 18 (64.2) 15 (75.0)

Bleeding 17 (60.7) 11 (55.0)

Swelling 15 (53.6) 7 (35.0)

Bumps (papules) 10 (35.7) 14 (70.0)

Skin hardening
(induration)

9 (32.1) 10 (50.0)
the adolescent sample (n = 20), 55% were nonwhite, and 60%
were female. Body surface area affected ranged from 2% to more
than 49%, and EASI varied from 2.4 (mild) to 25.6 (severe), with
a mean of 9.5 (mild, n = 4; moderate, n = 9; severe, n = 7). Although
the adult sample could have benefited from a more diverse race/
ethnicity profile, both samples were deemed to be representative
of the wider population.
Signs and Symptoms
Twenty-seven signs/symptoms were identified from the interviews
with adults, adolescents, and dermatologists; the most frequently re-
ported are summarized inTable 1, and all reported signs/symptoms
are presented in Figure 1. Consistent with the literature, itch was the
most frequently reported AD sign/symptom, reported spontane-
ously by most adult (n = 26/27 [96.2%]) and all adolescent
(n = 20/20 [100%]) patients. Soreness/pain was the next most
/Symptoms and Example Quotes Elicited by Clinical
0) Patients With AD Through Qualitative Interviews

t
Example Quote

Clinical Experts
(n = 5), n %

“Itching really bad to the point where I open
my skin, like it's bleeding.” (Adult)

5 (100.0)

“It's like a sharp pain. Like you put it under
[water] and like if it hits like, um, directly on
it, it hurts really bad.” (Adolescent)

2 (40.0)

“Like it's on fire or it'll feel like somebody took
like a really hot spoon and just pressed it
on my face.” (Adolescent)

2 (40.0)

“First it gets red, and then I start to see these
little individual bumps that are kind of
shiny.” (Adult)

5 (100.0)

“Like dry and like, like when you rub it there's
like dust coming off.” (Adolescent)

1 (20.0)

“It feels like kind of like super rough, like, um,
I don't even know, like sandpaper”
(Adolescent)

—

“Your skin gets scaly and swollen.” (Adult) 1 (20.0)
“It's like, like if you see x's in your skin. It's
kind of like cracky.” (Adolescent)

3 (60.0)

“Well it kind of flakes too because it's from
dryness.” (Adult)

1 (20.0)

“A lot of scratching. I'm scratching it a
lot… And then it could get to the point
where it bleeds.” (Adult)

—

“Just physically it becomes raised, itchy,
much more swelling.” (Adult)

1 (20.0)

“It starts to come up as a bump, and it
almost looks like an allergic bump.” (Adult)

1 (20.0)

“I start to see these little individual bumps
that are kind of shiny… and they become
kind of hard.” (Adult)

—
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Figure 1. Conceptual model of adult and adolescent AD.
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frequently reported symptom (n = 15/28 adults [53.6%]; n = 16/20
adolescents [80%]). Redness, dryness, rough skin, and rash
were all signs experienced by more than 70% of adult and ad-
olescent patients.

Cracking, pain, burning, flaking, and bumps on the skin were re-
ported bymore than 70% of adolescents, but a smaller proportion of
adults. In addition, more adolescents reported to experience skin
peeling, scabbing, skin hardening, and hot/warm skin than adult
participants. Conversely, scaling was reported by more than 70%
of adults, but a smaller proportion of adolescents. Adults reported
a number of symptoms that were not reported by any adolescents,
namely, skin sensitivity, sensitivity to sun, thickening, tightening,
crusting, oozing/weeping, blisters, fissures/lesions, and skin thin-
ning. All but one of these symptoms (skin thinning, which is com-
monly recognized as an adverse effect of topical steroids) were
reported in the literature.

Results from clinical expert interviews confirmed patient find-
ings. Pruritus and erythema were reported by all 5 dermatologists.
Patients did, however, report a number of symptoms that were not
reported by experts, including roughness, which was reported by
more than 70% of the patient sample.
Conceptual saturation of sign/symptom concepts was achieved
in adult and adolescent samples, indicating that no further inter-
views were necessary.

Signs/symptoms reported were generally described to be experi-
enced in “flare-ups” by both patients and dermatologists. The fre-
quency/severity of flare-ups varied between and within patients.
Itching was frequently reported to occur together with many other
symptoms, particularly redness and dryness. Dryness, flaking,
redness, and skin bumps were reported to frequently co-occur.
Common triggers/exacerbating factors included the following:
scratching, fabrics, topical cosmetics, sweat, water contact, extremes
of weather, and stress. The most commonly reported location of
signs/symptoms on the body was the flexural regions of the limbs,
eyelids, hands, face, and neck.

Impact on Domains of HRQoL
Health-related quality of life concepts reported by patients and
clinical experts in the interviews were grouped into proximal
and distal HRQoL impacts. The most frequently reported are
summarized in Table 2, and all reported impacts are presented
in Figure 1.
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Mediating Factors and Proximal Impacts. Scratching was re-
ported to be a mediating factor of AD (n = 20/28 adults [71.4%];
n = 15/20 adolescents [75%]), with patients explaining that
scratching would moderate the experience of symptoms, such as
itch and pain, and the proximal/distal HRQoL impacts experienced
as a result of AD. Bodily/physical discomfort was reported only by
adults (n = 15/28 [53.6%]), whereas sleep disturbance was the
most frequently reported proximal impact for adolescents
(n = 16/20 [80%]) but was reported by a smaller proportion of
adults (n = 11/28 [39.2%]). However, adults reported to experience
tiredness/fatigue more frequently than adolescents (n = 7/28 adults
[25%]; n = 4/20 adolescents [20%]). Impact on concentration was
reported more commonly in adolescents (n = 7/20 [35%]) than
adults (n = 1/28 [3.5%]).

The expert dermatologists highlighted a number of the same
proximal impacts and mediating factors as patients, including sleep
disturbance (n = 5/5 [100%]), discomfort (n = 3/5 [60%]), and
scratching (n = 2/5 [40%]). The clinical experts did not report any
impact on concentration or fatigue but did report skin picking as
a mediating factor of AD (n = 2/5 [40%]) that was not reported
by patients.

Distal Impacts. Adult and adolescent patients reported a range
of distal HRQoL impacts associated with AD. Some similarities were
demonstrated between adults and adolescents. Psychological impact
was most frequently reported for both adults and adolescents
(n = 23/28 adults [82.1%]; n = 20/20 adolescents [100%]). Both pop-
ulations reported experiencing embarrassment about their skin,
frustration, and sadness. Adults also reported experiencing anxiety,
worry, and self-consciousness about their skin, whereas adolescents
reported stress and disgust at their skin. Both populations
(n = 10/28 adults [35.7%]; n = 5/20 adolescents [25%]) reported
experiencing stigma associated with AD and were bothered by the
appearance of their skin.

Both adults and adolescents also reported experiencing limita-
tions in their daily activities because of AD (n = 18/28 adults
[64.3%]; n = 16/20 adolescents [80%]). This included impacts on
driving due to distraction by symptoms, impacts on household tasks
because water/cleaning chemicals exacerbated AD, and impacts on
clothing/cosmetic choices. Only adults reported limitations in their
food/drink choices, because of perceptions that certain foods (eg, dairy)
could exacerbate AD. Adolescents reported limitations playing video
games and writing due to AD affecting dexterity and limitations
playing with pets due to pet hair/fur exacerbating AD.

Impacts on social activities were frequently reported by adoles-
cents and also reported by adults (n = 8/28 adults [28.5%]; n = 10/
20 adolescents [50%]) to include socializing, group activities, dating,
and vacations. Sporting activities/swimming were also affected be-
cause of water/sweat worsening AD, which was more frequently re-
ported by adolescents. Adults described social isolation, whereas
adolescents reported disruption to their social life as a result of fre-
quent treatment application and medical appointments.

Both populations described AD affecting family relationships
and friendships with adolescents reporting these concepts more
frequently than adults (n = 4/28 adults [14.2%]; n = 12/20 adolescents
[60%]). Adults also highlighted impacts on their romantic rela-
tionships and sex life including avoidance of showing affection or
physical contact.

Adult patients reported impacts of AD on their work (n = 7/28
[25%]), including job restrictions, productivity, and career progression,
and on their finances (n = 8/28 [28.6%]), including the costs of treat-
ments and purchasing safe products. Adolescents described the im-
pact of AD on school life (n = 12/20 [60%]), including absence,
difficulties wearing school uniform, and not wanting to go to school.

Clinical experts largely confirmed the distal impacts reported by
adolescent and adult patients and did not report any additional im-
pacts. In line with patient findings, all 5 clinical experts emphasized
the psychological and social impact of AD (n = 5/5 [100%]). Clinical
experts did not highlight any financial and physical impacts.

Conceptual saturation analyses were only conducted for HRQoL
impacts reported by adults, and saturation was achieved.
CONCEPTUAL MODEL

A conceptual model (Fig. 1) was developed based on findings from
the literature review, patient, and clinical expert interviews. The
model was designed to be a reflection of the most relevant and
important AD signs/symptoms and impacts for patients. A key
has been developed that details which concepts were elicited from
adult research (literature review and interviews with clinical experts
and adult patients) or from adolescent patients.
DISCUSSION

This study evaluated the patient experience of AD from a number of
different perspectives and summarizes these findings in a concep-
tual model. This was a rigorous, in-depth qualitative study with a
relatively large and diverse sample. Although conceptual models de-
tailing pediatric AD and pruritus exist in the published literature, to
our knowledge, this study was the first of its kind to explore the lived
experience of AD in both adult and adolescent patients.16,17 In addi-
tion, to our knowledge, this is the first qualitative study to document
the lived experience of AD in adolescents separately from other
pediatric populations. Typically, research with adolescents (aged
11–17 years) is combined with that with younger pediatric patients
(aged 0–10 years), for whom the HRQoL implications of AD are
quite different.18,19 Published research and the findings reported
here indicate that the disease experiences of younger and older pe-
diatric populations can differ substantially as a result of hormonal,
social, and emotional changes.20 Therefore, this study gives a unique
insight into the adolescent experience of AD and provides evi-
dence of concepts that might support meaningful end points in
this population.

The qualitative literature review identified a number of symp-
toms and impacts associated with AD, which were subsequently
used to develop a preliminary conceptual model. However, there
was limited in-depth, published, qualitative research conducted
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specifically in adult and adolescent patients with AD, supporting the
value of the prospective interviews.

The findings from the qualitative interviews indicate that adult
and adolescent AD patients experience a wide range of impactful
symptoms/signs, including itch, redness, dryness, roughness, scaling,
and pain—consistent with the published qualitative literature.1,7,21–23

Key signs/symptoms reported by patients are also consistent with
concepts assessed by the patient-reported outcome measures most
commonly used in AD. For example, symptoms of itching, pain,
and bleeding and impacts on sleep are included in both the Patient
Orientated Eczema Measure and Skindex-29, and impacts on social
life, emotional functioning, and daily activities are well documented
in both the Skindex-29 and Dermatology Life Quality Index.1,9,24

Signs/symptoms were reported to be experienced in flare-ups, de-
scriptions of which were consistent with the published qualitative lit-
erature.7,25 A number of symptoms/signs were reported to co-occur,
emphasizing the broad spectrum and heterogeneity of signs/symp-
toms in AD.

Scratching was reported to be a mediating factor, affecting the
experience of symptoms and HRQoL impacts of AD. Proximal im-
pacts of discomfort and sleep disturbance and distal impacts on psy-
chological functioning and activities of daily living were the most
frequently reported, consistent with the published literature and
conceptual model of pruritus, and are important contributions to
the concept of AD.7,17,21–23,25–27 In particular, a number of pub-
lished articles reference the clothing limitations and difficulties with
housework experienced by AD patients, as well as the embarrass-
ment and anger felt by these individuals about the appearance of
their skin.22,23,25 This study also provided deeper insight into im-
pacts on domains of HRQoL for both adults and adolescents, with
concepts such as limitations in food and drink choice, tiredness/
fatigue, difficulties exercising/playing sports, work restrictions,
and the financial burden of treatments, emerging here with greater
prominence than in the published literature.

A single conceptual model was developed for adolescents and
adults because the elicited concepts were relatively consistent be-
tween the 2 populations. Observed HRQoL impact differences are
unsurprising based on the differences in adult and adolescent life-
style. Patients reported more symptom descriptors and HRQoL
impacts than clinicians, perhaps highlighting issues that clini-
cians are less aware of. However, differences may reflect the small
clinician sample size and those interviews being more focused
on signs/symptoms.

Study Limitations

This study had a limited diversity of ethnicities in the adult patient
sample, although there was a better range in adolescents. In addi-
tion, the patient sample and most clinicians were recruited from
the United States; ideally, further research should confirm the
cross-cultural relevance of findings. Finally, confounding factors,
such as length of time with AD, the relapsing-remitting nature of
AD, and the impact of AD treatments were not explored in detail
in this study and could have influence on the findings.
CONCLUSIONS

Findings from this literature review and in-depth qualitative in-
terviews with clinical experts and adult and adolescent patients
supported development of a comprehensive conceptual model
documenting the broad range AD signs/symptoms and impacts
that are relevant from the patient perspective. The conceptual
model can be used to aid understanding of the adult and adolescent
patient experience of AD and can be a valuable tool for developing,
planning, and evaluating relevant patient-reported outcome mea-
sures for clinical trials and practice. This study highlights the range
of symptoms and HRQoL impacts experienced by adults and ado-
lescents with AD. To our knowledge, this study was first to ex-
plore the lived experience of AD in both adult and adolescent
patients, providing valuable insight into the relatively unexplored
adolescent experience of AD.
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