QUALITATIVE AND OUTCOMES RESEARCH

BJD

British Journal of Dermatology

Development and preliminary validation of the Adolescent
Psoriasis Quality of Life instrument: a disease-specific
measure of quality of life in adolescents with psoriasis

H. Randa

,% L.R. Khoury,? T.K. Grgnborg,* J.J. Lomholt,” L. Skov? and R. Zachariae™?

"Unit of Psychooncology and Health Psychology, Department of Oncology, Aarhus University Hospital, Aarhus C, Denmark

2Department of Psychology and Behavioural Science and *Research Unit for Biostatistics, Department of Public Health, Aarhus University, Aarhus C, Denmark

*Department of Dermatology and Allergy, Herlev and Gentofte Hospital, University of Copenhagen, Hellerup, Denmark

Linked Comment: Blome. Br J Dermatol 2020; 183:9.

Summary

Correspondence
Hilde Randa.
E-mail: hilderanda@gmail.com

Accepted for publication
15 November 2019

Funding sources
H.R. is funded by LEO Pharma and the Innova-

tion Fund Denmark.

Conflicts of interest
H.R. has received funding from LEO Pharma.
LRK., TK.G., JJ.L., L.S. and R.Z. declare no

conflicts of interest.

DOI 10.1111/bjd.18719

96 British Journal of Dermatology (2020) 183, pp96—104

Background No age-appropriate and disease-specific instrument currently exists to
measure health-related quality of life in adolescents with psoriasis (patients aged
12—-17 years).

Objectives To develop and provide preliminary validation of the Adolescent Psoria-
sis Quality of Life instrument.

Methods Qualitative interviews with adolescents with psoriasis, parents of adoles-
cents with psoriasis, and healthcare professionals informed the development of
an initial item pool for the instrument, which was subsequently refined through
cognitive interviews. Finally, data from an independent sample of adolescents
with psoriasis (n = 50) were used for item reduction, scale construction and ini-
tial validation, using a combination of techniques from classical test theory and
Rasch modelling.

Results Rich qualitative data concerning health-related quality of life in adolescents
with psoriasis (from 18 adolescents, 14 parents and four healthcare profession-
als), combined with cognitive interview testing (n = 12), resulted in a 41-item
draft version. Item reduction led to the final version, a 17-item instrument con-
sisting of two subscales showing good fit to their respective Rasch models: psy-
chosocial impact (12 items) and the impact of physical symptoms and treatment
(five items). All a priori stated hypotheses regarding construct validity were sup-
ported. Both subscales and the total scale showed acceptable test—retest reliabili-
ties (intraclass correlations 0-97, 0-89 and 0-96) and internal consistencies
(Cronbach’s o 0-94, 0-81 and 0-95).

Conclusions The preliminary form of the Adolescent Psoriasis Quality of Life instru-
ment shows promising psychometric properties. It can be used in daily clinical
practice and research to support a patient-centred approach and inform treatment
planning.

What’s already known about this topic?

e Health-related quality of life (HRQoL) instruments should be targeted towards nar-
rowly defined age groups, as life contexts of children, adolescents and adults may
differ substantially.

e Dermatology-specific instruments have been used to measure HRQoL in adolescents
with psoriasis, but it is not known whether these instruments accurately capture all
relevant HRQoL aspects in adolescent psoriasis.

e Age-appropriate and psoriasis-specific instruments may be more sensitive for

HRQoL issues experienced by this unique group.
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What does this study add?

e The Adolescent Psoriasis Quality of Life instrument represents the first age-appro-
priate and disease-specific instrument for measuring HRQoL in adolescents (12—17
years old) with psoriasis.

e It is intended for use in daily clinical practice to support dermatologists and other
healthcare professionals in providing optimal care for adolescents with psoriasis.

Health-related quality of life (HRQoL) reflects patients’ physical,
psychological and social function and wellbeing as it relates to
medical diseases and their treatments.' Its content may vary
across the lifespan as life contexts of children, adolescents and
adults differ substantially,z’3 and evidence shows that the better
targeted an HRQoL instrument is towards a certain patient
group, the higher its sensitivity in detecting relevant issues.*

Psoriasis treatment aims at minimizing the extent of the dis-
ease and reducing its impact on HRQoL.® The sensitivity of
HRQoL instruments used in daily clinical practice will likely
affect how patients are met in the clinic and how treatments
are initiated and monitored. While psoriasis-specific instru-
ments have been developed for adults,®” no such measure
exists for adolescents, except for one scalp-specific instrument
designed for children (6-17 years old).® Existing studies on
HRQoL in adolescent psoriasis have therefore been restricted
to using general dermatology-related or generic measures.’

The most commonly used measure of HRQoL in adolescent
psoriasis is the Children’s Dermatology Life Quality Index
(CDLQI), intended for children 4-16 years old.'® Previous
research in skin disease has highlighted adolescent-specific
HRQoL issues distinct from those of both adults and children.®'!
The validity of using the same instrument in both 4-year-old
patients and 16-year-old patients can thus be questioned.

The adult parallel to the CDLQI is the Dermatology Life Quality
Index (DLQI), which targets patients 16 years and older.'” Con-
fusion exists over whether to use the DLQI or the CDLQI in 16-
year-old patients. Further complications arise, as several studies
used the CDLQI in 17-year-old patients,” and another study com-
pared scores for the CDLQI and the DLQI in patients aged 16 and
17 years, revealing a difference in total score between the two
instruments.’®> The authors concluded that an HRQoL measure
specifically designed for adolescents was necessary. ">

To address this issue, the Teenagers’ Quality of Life (T-
Qol) instrument, which targets adolescents (patients aged 12—
19 years) with skin disease, was recently developed.'* How-
ever, very few adolescents with psoriasis contributed informa-
tion during the development of this instrument; only two of
32 patients during the concept elicitation phase, and eight of
203 during the psychometric testing phase, had psoriasis.'"'*
In comparison, more than half of the patients (n = 105) in
the psychometric testing phase had acne. This discrepancy
suggests that the T-QoL instrument may be less sensitive to
HRQoL issues experienced by patients with psoriasis than to

© 2020 The Authors. British Journal of Dermatology

HRQoL issues experienced by patients with other skin dis-
eases, particularly acne.

This assumption is supported by our previous qualitative
study aimed at developing a conceptual model of HRQoL in
adolescents (patients aged 1217 years old) with psoriasis.'®
Although many themes identified in our interviews are cov-
ered in existing HRQoL measures, several important issues are
not, such as psoriasis-related worry, what implications having
fluctuating physical symptoms has for daily life and planning,
and important treatment-related concerns.

To address this knowledge gap, which is relevant to both
research and clinical practice, we used a combination of quali-
tative and quantitative methods to develop and establish the
preliminary validity of the Adolescent Psoriasis Quality of Life
instrument (APso-QoL), which is the first disease-specific
instrument designed to measure HRQoL in adolescent psoriasis
(psoriasis in patients aged 12—17 years) via two scales: one
that assesses psychosocial impact (APso-PI), and one assesses
impact of physical symptoms and treatment (APso-PST).

Being both age appropriate and psoriasis specific, the APso-
QoL is intended to support patient—clinician communication
about HRQoL-related issues of importance for each individual
patient, and aid treatment planning.

Patients and methods

The development of the APso-QoL was based on recommen-
dations from regulatory agencies and experts within patient-

2,16-19
reported outcomes.

It involved five main steps (Fig. 1),
which were approved by the Danish National Committees on
Biomedical Research Ethics under the exempt status (ID
15007705) and followed Danish Data Protection Agency
guidelines (ID 2015-57-0002).

Qualitative data analysis was supported by NVivo software
(versions 11 and 12; QSR International, Melbourne, Australia).
Statistical analyses were conducted with SPSS (version 25;
IBM, Armonk, NY, U.S.A.) and WINSTEPS (version 4-4-0;

Winsteps.com, Beaverton, OR, U.S.A)‘

Patients and recruitment

Eligible participants were patients who were aged 12-17
years, had been diagnosed with psoriasis and were able to
understand and read Danish. In order for the study to achieve
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Phase 1: Concept elicitation interviews

Objective: To provide in-depth understanding of the impact of
psoriasis on adolescents’ HRQoL

Data collection: Sample 1
n = 18 adolescents; n = 14 parents; n = 4 health professionals

Phase 2: Development of draft questionnaire

Objective: To derive items for draft version A: a preliminary item pool, based on direct input from adolescents with psoriasis and other relevant sources

from phase 1, and additional items from existing questionnaires used in comparable populations.

Draft version A: 48 items

Phase 3: Cognitive interviews

Objective: To evaluate and refine the draft instrument based on direct input from the patient group regarding clarity, comprehensiveness and relevance.

Data collection: Sample 2 Block 1 (5 interviews)
n=12 Draft version B

Block 2 (3 interviews)
Draft version C

»

Block 3 (4 interviews) Exvert panel evaluation
Draft version D pert panel evaluatiol

¥

Draft version D: 41 items

scale functioning, construct validity and internal consistency.

Objective: To perform item reduction and develop the final scale, and to assess Data collection: Sample 3

n =50

-

Final version: 17 items

Phase 5: Test-retest assessment

Objective: To determine the preliminary test-retest reliability of the
instrument.

Data collection: Sample 4
n=23

Fig 1. Overview of phases in the instrument development process. HRQoL, health-related quality of life.

maximum variation in participant demographic and clinical
characteristics, participants were recruited from several sites
and sources, including two dermatology hospital clinics, the
Danish Psoriasis Association (via the summer school, e-mails
to members, and social media), and the Psoriasis in Adoles-
cents cohort.”® Recruitment sources and demographic details
of each sample of patients in the study are shown in Table 1.

For each participating adolescent with psoriasis, one par-
ent/caregiver was asked to rate his/her child’s HRQoL (proxy
report). Healthy controls were recruited from the Danish Pso-
riasis Association (siblings, children of parents with psoriasis)
and the Danish National Birth Cohort.”'

Phase 1: concept elicitation interviews

HRQoL-related experiences of adolescents with psoriasis were
explored using grounded theory data collection methods and

inductive thematic analysis.”* ** This phase has been described

1
elsewhere."®

Phase 2: development of the draft questionnaire

Preliminary items were generated based on the concept elicita-

tion interviews. To maximize respondent understanding, items
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and instructions were constructed using simple, age-appropri-
ate language based on the adolescents’” own wordings. Existing
HRQoL questionnaires used in adult psoriasis or paediatric
dermatology were screened to detect additional issues not
identified from interviews.

Phase 3: cognitive interviews

To evaluate and refine the initial draft version, we asked the
participants to complete it in front of an interviewer. To
explore their understanding of each item, we asked partici-
pants to rephrase the items. Participants were also asked about
the instructions and response options, as well as their ability
and willingness to answer each item. All interviews were con-
ducted by H.R. in a quiet meeting room at a hospital or uni-
versity building or in the participants’ home.

Interviews were conducted in blocks of three to five inter-
views and transcribed verbatim. After a thorough analysis of
transcripts from each block (conducted by H.R.), consensus
on revisions was based on group discussion (H.R., R.Z. and
JJ.L.). If adolescents repeatedly used different words to
describe existing items, we revised the item accordingly to
improve understanding and their relevance. Selected items
could be presented in a subsequent block of interviews along

© 2020 The Authors. British Journal of Dermatology
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Table 1 Characteristics of the patients in the different samples

Characteristic Sample 1* Sample 2° Sample 3¢ Sample 4°
Sex
Female, n 10 6 30 14
Male, n 8 6 20 9
Age (years)
Mean =+ SD 14-6 £ 1-5 14.8 £ 1-4 157 £ 1-3 157 £ 1-2
Median (IQR) 15-0 (2-0) 15-0 (2:0) 160 (2-0) 16-0 (2:0)
Range 12-17 12-17 12-17 13-17
Age at psoriasis onset (years)
0-5 2 = 7 5
6-8 8 = 8 3
9-11 6 = 22 8
12—-14 2 = 12 7
15-17 0 - 1 0
Disease severity
PASI
Mean £ SD 3:24+28 = = =
Median (IQR) 2-4 (2:8) - - -
saSPI-s
Mean =+ SD = = 1.5 £ 22 2:5 £33
Median (IQR) = = 0-75 (1-0) 1-50 (3-0)
Global question
Mean =+ SD = = 4.1 £ 24 3-3 £ 20
Median (IQR) = = 4.0 (4-0) 3.0 (3:0)
Current treatment
Not in active treatment 0 5 14 4
Topical 13 5 26 13
Systemic 2 1 6 3
Biological 3 1 1 1
Phototherapy 0 0 1 0
CAM (e.g. acupuncture) 0 0 1 1
Do not know 0 0 1 1
Which doctor do you see for your psoriasis?
General practice — — 9 4
Dermatologist (secondary referral) = = 10 5
Hospital clinic (tertiary referral) - - 16 8
Do not know = = 1 1
Not applicable (not in active treatment) - - 14 5
Recruitment setting
Outpatient clinic 8 4 11 =
Danish Psoriasis Association 4 = 20 =
Psoriasis in Adolescents cohort® 6 8 19 =
From sample 3f = = = 23

IQR, interquartile range; PASI, Psoriasis Area Severity Index, range 0—72; saSPI-s, self-assessed Simplified Psoriasis Index (severity subscale),

range 0-50; CAM, complementary and alternative medicine. *Concept elicitation interviews (phase 1; n = 18); Pcognitive interviews (phase

3; n = 12); initial validation (phase 4; n = 50); “test—retest sample (phase 5; n = 23); “see the article by Blegvad et al.?’; fsample 4 consisted

of adolescents from sample 3 agreeing to complete a shorter version of the questionnaire package 14 £ 3 days later.

with one or more alternative items intended to be semantically
identical, and participants were asked to comment on their
potential similarities and/or differences. If the items were
evaluated as identical, participants were asked which item they
would prefer and why, and the most appropriate item was
retained.

Following cognitive interviews, an expert panel (three der-
matologists, a dermatology nurse and a psychologist) evalu-
ated the revised version regarding the format, content, clarity
and relevance of the questions and response categories. The
experts were also invited to suggest additional items.

© 2020 The Authors. British Journal of Dermatology

We also conducted cognitive interviews on our Danish
translation of the disease severity indicator of the self-assessed
4), which is the only
existing disease severity measure validated for paediatric psori-

Simplified Psoriasis Index (saSPI-s; n =

asis and only exists in Dutch.”®

Phases 4 and 5: item reduction, scale development,
initial validation and test-retest assessment

Based on the qualitative phases (phases 1 and 3), we hypothe-
sized that HRQoL in adolescent psoriasis would be best
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captured using a three-dimensional framework focusing on (i)
psychosocial impact, (ii) impact of physical symptoms and
(iii) treatment-related impact, and the fact that it might be
possible to operationalize the latter two as a single subscale.
An electronic questionnaire package consisting of the initial
version of the APso-QoL, a background survey and comparator
instruments were completed by an independent cohort (sam-
ple 3; see Table 1). Using these data, we aimed to refine our
instrument by reducing the number of items. We relied on
the following decision rules.

Firstly, we inspected Spearman’s rank inter-item correla-
tions. Items with low correlations (< 0-20) with most other
items were suspected of measuring a different construct than
hypothesized and removed. Next, item pairs with strong cor-
relations (> 0-80) were taken to indicate that one item was
redundant and could be removed. Likewise, items with several
moderate-to-strong inter-item correlations were removed as it
was felt the content of the items might be contained in other
items. The decision to retain or discard any item was deter-
mined by discussion (by H.R. and R.Z.) of the qualitative con-
tent and importance of each individual item, and a review of
cognitive interview transcripts.

Secondly, we examined the response distribution of items
and excluded items displaying floor or ceiling effects, as such
items cannot be used to distinguish between different levels of
the measured construct. Floor and ceiling effects were defined
as > 80% of adolescents endorsing one of the two extreme
scores.

Thirdly, for each hypothesized subscale, a one-parameter
Andrich Rating Scale Rasch model was fitted to items to evalu-
ate unidimensionality and individual item fit. Items with
mean-square fit values between 0-6 and 1-4 were considered
acceptable.”® Ttems with values outside this range were
removed in a stepwise manner. Furthermore, we inspected the
expected score item characteristic curves of the individual
items to evaluate whether item information was appropriately
captured by the model.

Fourthly, evidence of local response dependence was evalu-
ated by calculating the Qs « index.”” Items with high residual
correlations were evaluated and removed if redundancy was
considered the cause of the local response dependence, as vio-
lations might lead to inflated estimates of reliability and prob-
lems with construct validity.

Rasch analyses were also used to evaluate how well the
instrument distinguished between different levels of
HRQoL impairment. A low person separation index (< 2,
and person reliability < 0-8) implies that the instrument
may not be sensitive enough to distinguish among several
levels.?® Although less than the recommended values, a
person separation index of 1-5 and a reliability coefficient
of 0-7 were considered the minimum values required to
divide the patients in the sample into two distinct strata.”’
In addition, the item separation index was used to verify
the item hierarchy. Low item separation (< 3, and item
reliability < 0-9) was taken to imply that the number of
patients in the sample was not large enough to confirm
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the item difficulty hierarchy (i.e. construct validity) of the
instrument.

Construct validity

Three comparator instruments were used to evaluate the con-
struct validity of the instrument. The CDLQI is a 10-item der-
matology-specific instrument,'® with a total score ranging
from 0 to 30, and is the most commonly used measure of
HRQoL in paediatric psoriasis. Furthermore, we used validated
Danish versions of the Pediatric Quality of Life Inventory
(PedsQL) and the World Health Organization (Five) Well-
being Index (WHO-5) to assess generic HRQoL and mental
wellbeing, respectively.***! We hypothesized that the APso-
QoL would correlate most strongly with the CDLQI, less so
with the PedsQL and least with the WHO-5.

As indicators of disease severity, we used the saSPI-s and a
global question. The global question asked adolescents to
evaluate the overall severity of their psoriasis during the last
4 weeks on a 10-point visual analogue scale. Based on previ-
ous research in adult psoriasis,>* we hypothesized that there
would be a small-to-medium correlation between the APso-
QoL and self-assessed disease severity.

Agreement between adolescent self-reports and parent proxy
ratings was assessed with the intraclass correlation coefficient
(ICC; two-way mixed effects, absolute agreement, single mea-
sure).** An ICC of < 0-41 was considered to indicate poor-to-
fair agreement, 0-41—0-60 was considered to indicate moder-
ate agreement, 0-61-0-80 was considered to indicate good
agreement, and 0-81-1-00 was considered to indicate excel-
lent agreement. The proxy version was constructed purely for
validation purposes and was created as a parallel version of
the APso-QoL in which words such as ‘I" and ‘my psoriasis’
were replaced with ‘my child’ and ‘my child’s psoriasis’,
respectively. Based on the results of previous studies,®*** we
hypothesized that there would be moderate agreement
between self- and proxy reports, with higher agreement for
the more easily observable APso-PST than for the APso-PL

Discriminative validity assesses the ability of an instrument
to distinguish between groups differing according to a certain
factor. We used a Mann—Whitney U-test to evaluate whether
the APso-QoL would be able to distinguish between adoles-
cents with psoriasis and those without. In the nonpsoriasis
version of the questionnaire, the word ‘psoriasis’ was replaced
with ‘my skin’.

Reliability

Internal consistencies of the final instrument were assessed
with Cronbach’s o coefficient. Values above 0-70 were consid-
ered acceptable.*®

Test—retest reliabilities were estimated for each subscale,
and the total score was based on the ICC for agreement.
Values > 0-7 are generally considered acceptable,*® and
correlations > 0-85 indicate suitability for use in clinical

. 136
trials.

© 2020 The Authors. British Journal of Dermatology
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Results

Concept elicitation interviews (phase 1)

Analysis of 36 interviews (18 adolescents with psoriasis, 14
parents of adolescents with psoriasis, and four health profes-
sionals) resulted in a conceptual framework consisting of six
main themes (physical symptoms, feeling different, psoriasis-
related worry about the future, increased attention, attempts
to conceal skin, and treatment-related frustration and worry)
(Table 1). For further details, see Randa et dl.'®

Development of the draft questionnaire (phase 2)

A preliminary 48-item instrument was constructed. The recall
period was set to 1 month. All items were answered on a
five-point categorical response scale ranging from ‘not at all’
to ‘very much’.

Cognitive interviews (phase 3)

Three blocks of cognitive interviews conducted between
March and June, 2017, were necessary to achieve saturation,
that is, so that all adolescents found items, response options
and instructions to be straightforward, easy to understand and
relevant. Interviews lasted 31-103 min (median 55 min). The
characteristics of the 12 adolescent patients who participated
are described in Table 1.

During this phase, one new item was added, seven items
underwent minor language revisions, four items were merged
into a single item, and five items were discarded. For example,
one item (‘T have to be especially careful to prevent my psoriasis
from bleeding”) was omitted, as it was raised only briefly by a
single participant during concept elicitation, and none of the
adolescents participating in the cognitive interviews found it rel-
evant. Overall, this phase resulted in a reduction from 48 items
to 41 items. In addition, the recall period was changed to
‘within the last four weeks’, as participants interpreted ‘within
the last month’ in various ways. Finally, four professionals with
expertise in paediatric psoriasis and a psychologist reviewed and
approved the 41-item questionnaire.

Item reduction, scale development and initial validation
(phases 4 and 5)

Data used for item reduction, scale development and initial
validation were collected between January 2018 and February
2019. Table 1 shows the characteristics of the patients in the
sample (n = 50). Inter-item correlations confirmed the
hypothesized framework and showed that HRQoL could be
reflected in two preliminary scales: (i) psychosocial impact
(APso-PI; 33 items) and (ii) impact of physical symptoms and
treatment (APso-PST; seven items). One item (‘I have quarrels
with my parents regarding my psoriasis or my psoriasis treat-
ment’) was discarded, owing to the fact that it had low corre-

lations with the remaining items.

© 2020 The Authors. British Journal of Dermatology

Several examples of item groups with moderate-to-high
inter-item correlations were identified. For example, the three
items ‘I think it is embarrassing to have psoriasis’, ‘T worry
about what other people might think about me when seeing
my psoriasis’, and ‘T feel uncomfortable when people are
looking at my psoriasis’ had high inter-item correlations (>
0-80), as well as several moderate-to-high correlations with
other items. Omitting the second and third of these resulted
in the most optimal solution, as the first item showed fewer
moderate-to-high inter-item correlations with the other items.
This step resulted in nine items from the APso-PI being dis-
carded. Four additional items from the APso-PI were discarded
due to floor effects. No items from the APso-PST were omitted
during these steps.

Based on independent Rasch analyses, seven items from the
APso-PI (out of 20 items) and two items from the APso-PST
(out of seven items) were discarded due to misfit. Calculation
of the Qs+ revealed strong evidence of local dependence for
the APso-PI (Q;x = 0-63). For the APso-PST subscale, there
was less evidence (Q;x = 0-25). After inspection of item con-
tent and location, this led to the removal of one item in the
APso-PI. The APso-PST subscale was retained. No items dis-
played unexpected distributions according to their expected
score item characteristic curves.

Following item reduction, the final version of the APso-QoL
consisted of 17 items across two subscales: APso-PI (12 items)
and APso-PST (five items; Appendix S1, Figs S1 and S2; see
Supporting Information). Both subscales showed adequate fit
to the model (mean-square range 0-62—1:36 and 0-61—1-25,
respectively) and acceptable item separation (4-00 and item
reliability 0-94, and 3-65 and item reliability 0-95). There was
some evidence of local response dependence for the APso-PI
[three item pairs (numbers 2 and 10, 15 and 17, and 9 and
6) had Qs « values just above 0-3; results not shown].

While the value of the person separation index was accept-
able for the APso-PI (2-53, with person reliability 0-86), the
results for the APso-PST (1-55, with person reliability 0-71)
suggest that adding more items may result in better discrimi-
nation. Item difficulty ranged from —1-38 to 1-54 for the
APso-PI and from —0-99 to 1-44 for the APso-PST (Figs Sl
and S2; see Supporting Information). Scores on the APso-PI
ranged from zero to 48, and those on the APso-PST ranged
from zero to 20, with higher scores representing greater
impairment.

Construct validity

The APso-QoL total score was most strongly correlated with
the CLDQI (r = 0-87), less so with the PedsQL (r = 0-62) and
least with the WHO-5 (r = 0-50). The APso-QoL correlated
moderately with the saSPI (r = 0-61) and the global question
(r = 0-56). Furthermore, a Mann—Whitney U-test showed that
the APso-QoL (item 15 was omitted from this analysis, as no
healthy control parallel version could be created) was able to
distinguish adolescents with psoriasis (n = 50, mean age 157,
60% female, median APso-QoL total score 14-5, interquartile
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range 18-3) from those without psoriasis (n = 38, mean age
16-1, 61% median APso-QoL total
interquartile range 9-0; P < 0-001 for all).

female, score 40,

Parents and adolescents (dyad n = 19; all parents were
mothers) showed moderate agreement on both subscales
(APso-PI ICC = 0-49 and APso-PST ICC = 0-57) as well as for
the total score (total ICC = 0-49).

Reliability

Internal consistency was high for both the APso-QolL total
score (o0 = 0-95) and the subscales APso-PI (o0 = 0-94) and
APso-PST (o0 = 0-81).

Test—retest coefficients of the total score (ICC = 0-96),
APso-PI (ICC = 0-97), and APso-PST (ICC= 0-89) indicated
acceptable reliability and stability over time.

Discussion

This study presents the development and initial validation of
the APso-QoL, the first age- and psoriasis-specific instrument
for measuring HRQoL in adolescents (patients aged 12—17
years) with psoriasis. Using state-of-the-art methods,>'”"'*?
our initial validation study found the APso-QoL to be psycho-
metrically sound and to have good preliminary support for
construct validity. Furthermore, the test-retest reliability of
our instrument was good. Due to their nonuniform nature,
the two subscales should ideally be scored separately. Yet, it
has been suggested that using a combined summary score
may be acceptable for instruments of similar structure, such as
the T-QoL and the Skindex-Teen,'**’ and thus may be justi-
fied for the APso-QoL as well.

The 17-item APso-QoL includes a comprehensive set of
items directly reflecting views and experiences of adolescents
with psoriasis in ways not previously captured in a single
HRQoL instrument. For example, one of the most prevalent
HRQoL issues mentioned by adolescents in our qualitative
phases was receiving questions and comments from others
regarding their psoriasis.'® In general, adolescents found that
most comments and questions arose from ignorance rather
than harmful intentions, and only very few adolescents in our
samples reported being teased or bullied. This issue is not
covered in the skin-specific T-QoL instrument. While CDLQI
item 8 includes experiencing troubles from ‘people asking
questions’, the instrument does not cover other important
issues. For example, the CDLQI employs a narrow perspective
on social relations by focusing on existing friendships only.
An important qualitative finding from our research was that,
while most adolescents felt at ease showing their psoriasis to
friends and family, many reported having great difficulties dis-
playing their psoriasis to people from outside their closest
social network and that this negatively affected their ability
to form new friendships and feel at ease in larger groups of
people.'®

For a scale to be appropriately targeted towards specific
patient groups, responses should show adequate variability in
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a range that is appropriate to its intended use.'® For this rea-
son, we excluded items where > 80% of adolescents endorsed
the lowest response category. In comparison, six out of 10
CDLQI items violated this criterion and hence had poor dis-
criminative value in our sample. This finding may reflect dif-
ferences in recruitment strategies used in the validation
studies. While the CDLQI recruited patients from a specialized
paediatric dermatology setting, we aimed at including a
broader section of patients. For example, 28% of the partici-
pants in our study were not in active treatment.

When the clinical disease severity (PASI and saSPI-s) and
HRQoL data for our samples are compared with published
data, the differences are striking. To illustrate, a recent system-
atic review and meta-analysis based on 17 studies of 1185
paediatric patients with psoriasis, who had mainly been
recruited from dermatology clinics, revealed a mean CDLQI
score of 7-7 (with higher scores indicating greater impairment
of HRQoL) and a mean PedsQL score of 74-5 (with higher
scores indicating better HRQoL).” In comparison, the median
scores in our validation sample were 2 for CDLQI and 81 for
PedsQL. As our sample is less affected, our instrument may be
more sensitive for detecting subtle HRQoL issues experienced
by adolescents in the general population, making it relevant to
individuals seen not only in specialized dermatology hospitals
but also in primary care, where most paediatric patients are
managed. Future studies could provide more information
about the comprehensiveness of the APso-QoL in more
severely affected patients.

Some limitations should be mentioned. Firstly, while we
aimed at recruiting more patients than we did for the valida-
tion, data collection proved to be more challenging than
expected, and time limits forced us to terminate data collec-
tion before reaching our goal. The difficulty of recruiting ado-
lescent patients with psoriasis is reflected in previous studies
on paediatric psoriasis, with a systematic review revealing that
only eight of the 17 available studies were based on samples
of more than 50 patients.” Furthermore, in validation studies
of CDLQI, Skindex-Teen and T-QoL, patients with psoriasis
only accounted for 10-7% or less of the total number of
patients with skin disease.'®'*?’

The small sample size in our validation study influenced
our analytical choices, for example, we did not evaluate
response category functioning and differential item function-

. 38,39
ing,

which may limit the generalizability of our results.
Although the Rasch model used for validation purposes has
been shown to produce relatively robust item calibrations even
with small samples,40 this view has also been challenged,41
and it is possible that validation studies with larger samples
could show evidence of item misfit or local response depen-
dence. The present 17-item APso-QoL should therefore be
considered preliminary.

Yet, Rasch analyses, in combination with other techniques,
allowed us to reduce our item pool into a 17-item instrument
that confirmed our hypotheses regarding dimensionality and
showed promising psychometric properties. Due to the robust
methods used during the qualitative phases that ensured strong
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face and content validity,
APso-Qol in its present form will be highly informative when
used in clinical practice. To illustrate, scores on the different
items might alert clinicians regarding issues of importance for
each individual patient, facilitating patient—physician communi-
cation about issues that otherwise could be left undetected. The
APso-QoL can also be used as a screening instrument to identify
patients who might need referral to additional services such as a
psychologist or peer support groups.

Although the ages of the participants during qualitative
phases were evenly distributed, most participants in our vali-
dation study were older adolescents, and only a few 12- and
13-year-old patients participated. Further validation of the
APso-QolL in independent samples is thus essential, especially
in younger adolescents.

For the APso-QoL to be used in clinical trials, future studies
should evaluate additional psychometric properties. These include
differential item functioning, response category functioning,
responsiveness, interpretability and administrative burden. Future
studies should also test the validity of using a combined APso-
QoL summary score. As the APso-QoL was developed and prelim-
inarily validated in Danish-speaking patients, future studies
should also examine its cross-cultural validity.

We were unable to confirm the diagnosis of psoriasis in the
subgroup of participants recruited from the Danish Psoriasis
Association. However, participants in a psoriasis-specific
patient organization are likely to have the disease, and all ado-
lescents confirmed that they had received the diagnosis from a
physician. Furthermore, self-selection bias may have limited
the representativeness of our samples, especially in sample 3,
as many of these adolescents were invited to participate via e-
mail and social media.

In conclusion, our results indicate the promising psychome-
tric properties of the APso-QoL, the first age-appropriate and
disease-specific HRQoL instrument for use in adolescents (pa-
tients aged 12—17 years old) with psoriasis. Further testing in
independent samples of larger size is needed, and additional
attributes of the APso-QoL should be examined. However, in
both clinical and nonclinical settings, the APso-QoL could be a
valuable and sensitive tool for evaluating HRQoL impairment
in adolescents with psoriasis.

Acknowledgments

We would like to thank all participants, as well as Christoffer
Blegvad, Tilde Elkjeer Nilsen, Lars Iversen and the Danish Psori-
asis Association for help recruiting participants to our studies.
Furthermore, we want to thank Malene Flensborg Damholdt for
help with back-translation of instruments used in the validation
study, and Karl Bang Christensen for reviewing our manuscript.

References

1 Solans M, Pane S, Estrada M-D et al. Health-related quality of life mea-
surement in children and adolescents: a systematic review of generic
and disease-specific instruments. Value Health 2008; 11:742—64.

© 2020 The Authors. British Journal of Dermatology

2

w

(%2}

~

Matza LS, Patrick DL, Riley AW et al. Pediatric patient-reported
outcome instruments for research to support medical product
labeling: report of the ISPOR PRO good research practices for the
assessment of children and adolescents task force. Value Hedlth
2013; 16:461-79.

Frisén A. Measuring health-related quality of life in adolescence.
Acta Paediatr 2007; 96:963—8.

Wiebe S, Guyatt G, Weaver B et dl. Comparative responsiveness of
generic and specific quality-of-life instruments. ] Clin Epidemiol
2003; 56:52-60.

Mrowietz U, Kragballe K, Reich K et d. Definition of treatment
goals for moderate to severe psoriasis: a Furopean consensus. Arch
Dermatol Res 2011; 303:1-10.

McKenna SP, Cook SA, Whalley D et al. Development of the PSOR-
IQoL, a psoriasis-specific measure of quality of life designed for
use in clinical practice and trials. Br J Dermatol 2003; 149:323-31.
Dauden E, Herrera E, Puig L et al. Validation of a new tool to
assess health-related quality of life in psoriasis: the PSO-LIFE ques-
tionnaire. Health Qual Life Outcomes 2012; 10:56.

Oostveen AM, Jong EMGJ, Evers AWM et dl. Reliability, responsive-
ness and validity of Scalpdex in children with scalp psoriasis: the
Dutch study. Acta Derm Venereol 2014; 94:198-202.

Randa H, Todberg T, Skov L et al. Health-related quality of life in
children and adolescents with psoriasis: a systematic review and
meta-analysis. Acta Derm Venereol 2016; 97:555-63.

Lewis-Jones MS, Finlay AY. The Children’s Dermatology Life Qual-
ity Index (CDLQI): initial validation and practical use. Br J Dermatol
1995; 132:942-9.

Golics CJ, Basra MKA, Finlay AY et al. Adolescents with skin disease
have specific quality of life issues. Dermatology 2009; 218:357-66.
Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI): a
simple practical measure for routine clinical use. Clin Exp Dermatol
1994; 19:210-16.

van Geel M, Maatkamp M, Oostveen A et al. Comparison of the
Dermatology Life Quality Index and the Children’s Dermatology
Life Quality Index in assessment of quality of life in patients with
psoriasis aged 16—17 years. Br J Dermatol 2016; 174:152-7.

Basra MKA, Salek MS, Fenech D et al. Conceptualization, develop-
ment and validation of T-QoL©O (Teenagers’ Quality of Life): a
patient-focused measure to assess quality of life of adolescents
with skin diseases. Br ] Dermatol 2018; 178:161—75.

Randa H, Lomholt JJ, Skov L et al. Health-related quality of life in
adolescents with psoriasis: an interview-based study. Br J Dermatol
2018; 178:1404-11.

Lohr KN. Assessing health status and quality-of-life instruments:
attributes and review criteria. Qual Life Res 2002; 11:193-205.
Patrick DL, Burke LB, Gwaltney CJ et al. Content validity — estab-
lishing and reporting the evidence in newly developed patient-
reported outcomes (PRO) instruments for medical product evalua-
tion: ISPOR PRO good research practices task force report: part 1
— eliciting concepts for a new PRO instrument. Value Hedth 2011;
14:967-77.

Patrick DL, Burke LB, Gwaltney CJ et al. Content validity — estab-
lishing and reporting the evidence in newly developed patient-
reported outcomes (PRO) instruments for medical product evalua-
tion: ISPOR PRO good research practices task force report: part 2
— assessing Value Health 2011;
14:978-88.

U.S. Department of Health and Human Services Food and Drug

respondent understanding.

Administration Center for Drug Evaluation and Research, U.S.
Department of Health and Human Services Food and Drug Adminis-
tration Center for Biologics Evaluation and Research, U.S. Depart-
ment of Health and Human Services Food and Drug Administration

British Journal of Dermatology (2020) 183, pp96—104

published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.




104 Development of the Adolescent Psoriasis Quality of Life instrument, H. Randa et al.

20

2

—

22

23

24

25

26

27

28

29

30

3

—_

32

Center for Devices and Radiological Health. Guidance for Industry Patient-
reported Outcome Measures: Use in Medical Product Development To Support Labeling
Claims. U.S. Department of Health and Human Services Food and
Drug Administration, 2009. Available at: http://www.fda.gov/med
ia/77832/download (last accessed 21 Dec 2019).

Blegvad C, Andersen A-MN, Groot J et al. Cohort profile: the clini-
cal ‘Psoriasis in Adolescents’ (PIA) cohort in Denmark. BMJ Open
2019; 9:e031448.

Olsen J, Melbye M, Olsen SF et a. The Danish National Birth
Cohort: its background, structure and aim. Scand ] Public Hedlth
2001; 29:300-7.

Lasch KE, Marquis P, Vigneux M et al. PRO development: rigorous
qualitative research as the crucial foundation. Qual Life Res 2010;
19:1087-96.

Glaser BG, Strauss A. The Discovery of Grounded Theory: Strategies for Quali-
tative Research. Chicago: Aldine, 1967.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol 2006; 3:77-101.

van Geel M, Otero M, de Jong E et al. Validation of the Simplified
Psoriasis Index in Dutch children and adolescents with plaque pso-
riasis. Pediatr Dermatol 2016; 176:771—6.

Wright BD, Linacre JM. Reasonable mean-square fit values. Rasch
Meas Trans 1994; 8:370—1.

Christensen KB, Makransky G, Horton M. Critical values for Yen's
Qs: identification of local dependence in the Rasch model using
residual correlations. Appl Psychol Meas 2017; 41:178-94.

Linacre JM. Winsteps® Rasch Measurement Computer Program User’s Guide.
Beaverton, OR: Winsteps.com, 2019.

Angélica Peixoto Souza M, Jane Coster W, Cotta Mancini M et al. Rasch
analysis of the participation scale (P-scale): usefulness of the P-scale to
a rehabilitation services network. BMC Public Hedlth 2017; 17:934.
Varni JW, Seid M, Kurtin PS. PedsQLt™ 4.0: reliability and validity
of the Pediatric Quality of Life Inventoryrmversion 4.0 Generic
Core Scales in healthy and patient populations. Med Care 2001;
39:800-12.

[Psychiatric Hospital, Frederiksborg County]. [WHO-Five Satisfac-
tion Index] (1999 version). Available at: http://www.psykiatri-re
gionh.dk/who-5/Documents/ WHOS5_Danish.pdf (last accessed 21
December 2019) (in Danish).

Spuls PI, Lecluse LLA, Poulsen M-LNF et al. How good are clini-
cal severity and outcome measures for psoriasis?: quantitative

British Journal of Dermatology (2020) 183, pp96—104

33

34

35

36
37

38

39

40

41

evaluation in a Invest  Dermatol
130:933-43.

Varni JW, Limbers CA, Burwinkle TM. Parent proxy-report of their

systematic review. J 2010;

children’s health-related quality of life: an analysis of 13,878 par-
ents’ reliability and validity across age subgroups using the
PedsQL™ 4.0 Generic Core Scales. Hedlth Qual Life Outcomes 2007;
5:2.

Upton P, Lawford J, Eiser C. Parent-child agreement across child
health-related quality of life instruments: a review of the literature.
Qual Life Res 2008; 17:895-913.

Terwee CB, Bot SDM, de Boer MR et al. Quality criteria were pro-
posed for measurement properties of health status questionnaires. J
Clin Epidemiol 2007; 60:34—42.

Weiner E, Stuart B. Assessing Individuals. Boston: Little Brown, 1984.
Smidt AC, Lai J-S, Cella D et al. Development and validation of
Skindex-Teen, a quality-of-life instrument for adolescents with
skin disease. Arch Dermatol 2010; 146:865-9.

Linacre JM. Investigating rating scale category utility. J Outcome Meas
1999; 3:103-22.

Scott NW, Fayers PM, Aaronson NK et al. A simulation study pro-
vided sample size guidance for differential item functioning (DIF)
studies using short scales. J Clin Epidemiol 2009; 62:288-95.

Linacre JM. Sample size and item calibration stability. Rasch Meas
Trans 1994; 7:328.

Houts CR, Edwards MC, Wirth RJ et a. A review of empirical
research related to the use of small quantitative samples in clinical
outcome scale development. Qual Life Res 2016; 25:2685-91.

Supporting Information

Additional Supporting Information may be found in the online
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Appendix 1 The Adolescent Psoriasis Quality of Life instru-

ment.
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Fig S1. Person-item map of the Adolescent Psoriasis Quality
Life instrument scale that assesses psychosocial impact.

Fig S2. Person-item map of the Adolescent Psoriasis Quality
Life instrument scale that assesses impact of physical symp-

toms and treatment.
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