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ABSTRACT

Introduction: Adherence to topical treatments
for psoriasis is reported to be poor. One key
contributing factor is the inconvenience asso-
ciated with formulations that may be greasy,
time consuming to apply, and slow to absorb.
There is a paucity of patient-reported outcome
measures that evaluate psoriasis patients’ per-
ceptions of treatment convenience. The Psoria-
sis Treatment Convenience Scale (PTCS) was
therefore developed and validated.
Methods: Following a literature review of issues
relating to convenience of topical treatments,
important items were identified and a draft
version of the PTCS was developed and under-
went content validity testing (n = 20). The
revised scale was included in a clinical trial of

topical therapy (n = 794; NCT03308799), and
psychometric testing was performed.
Results: The final questionnaire included five
core items and one overall satisfaction question.
In psychometric testing, the scale demonstrated
stability across trial population, and good
validity, reliability, and sensitivity.
Conclusion: The PTCS is a new, reliable, sensi-
tive, validated tool for the assessment of
patient-reported treatment convenience. Use of
the PTCS will facilitate evaluation of conve-
nience as part of the clinical development of
topical therapies, and thus may help to improve
patient adherence and, therefore, treatment
outcomes.
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Key Summary Points

Why carry out this study?

While topical therapies for psoriasis are
highly effective, adherence outside of
clinical trials is low. One major reason for
this is lack of convenience in current
therapies.

Before the tool described in this paper was
created, there were no validated tools to
measure patient-reported convenience of
treatment.

In this study, a tool to measure patient-
reported convenience in topical psoriasis
treatments was created and validated.

What was learned from the study?

The Psoriasis Treatment Convenience
Scale (PTCS) was shown to be a valid,
sensitive, and reliable tool to measure
convenience.

Future use of the PTCS can facilitate
evaluation of convenience in the
development of topical therapies, and
thus may help the improvement of
patient adherence and, therefore, support
patient-centric treatment.

INTRODUCTION

Topical therapies are highly effective in clinical
trials for psoriasis [1, 2]. However, a significant
barrier to the real-world effectiveness of such
treatments is maintaining adequate adherence
to the prescribed treatment regimen. Adherence
to topical psoriasis treatment is poor, both short
term and long term, with patient-reported
adherence in the range of 51–90%, and objec-
tively measured adherence even lower [3].
Adherence to topical therapies is generally
worse than to other treatment modalities [4].
Adherence levels also diminish over time [5],
with no medication taken on 37.4% of days in

the first month, rising to 50.9% of days in the
final month of a 12-month study in psoriasis
[6]. Poor adherence in trials occurs despite par-
ticipants’ awareness that their behavior is being
monitored within a clinical trial. Adherence to
topical treatment in the general, nontrial
patient population is worse. Among those
patients who do use their treatment, dosage is
frequently lower than recommended, and can
be as low as 35% of the full dose [7]. Increasing
adherence can improve the effectiveness of
psoriasis treatment [5].

There are many factors that contribute to
poor adherence, such as perceived sub-optimal
efficacy or safety [8], as well as the onerous and
time-consuming nature of treatment adminis-
tration [7, 8], poor cosmetic characteristic [7, 9],
greasiness [10], and messiness of treatment [11].
Convenience of the treatment modality is,
therefore, an important factor in optimizing
adherence to therapy, treatment effectiveness,
and patient well-being. However, while there
are a number of questionnaires to evaluate the
patients’ psoriasis disease intensity and quality
of life, there is a paucity of validated tools with
which to evaluate patient-reported convenience
of treatments in psoriasis. To address this lack of
appropriate measures, we developed and vali-
dated a new patient-reported outcome (PRO)
instrument to assess convenience of topical
psoriasis treatments. The validation of the Pso-
riasis Treatment Convenience Scale (PTCS) fol-
lowed US Food and Drug Administration (FDA)
guidance on PRO validation [12] and ISPOR
guidelines for establishing content validity
[13, 14]. The scale was included in a phase III
trial, where a specific psychometric analysis
plan was developed focusing on validity, relia-
bility, and sensitivity.

METHODS

Step 1: Literature Review and Draft Scale

A review of the literature was conducted to
explore the problems associated with daily use
of topical treatments in psoriasis and the avail-
ability of a validated questionnaire assessing
these problems.
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As no validated questionnaire was identified,
a literature review was conducted to identify
key themes relating to treatment convenience
to construct a conceptual framework. Hereafter,
a first draft convenience scale was developed.
The structure of the draft scale was based on
that of the widely used Dermatology Life
Quality Index (DLQI) [15].

Step 2: Content Validity

To explore the content validity of the draft scale
items, three focus groups were conducted (two
in US English and one in Spanish-speaking US
citizens). The focus groups included 20 patients:
18 with self-reported mild or moderate psoria-
sis, and 2 with self-reported severe psoriasis (age
27–77 years). After content validity testing, an
updated scale was developed.

This study was performed in accordance with
the Helsinki Declaration of 1964 and its later
amendments. All subjects were over the age of
18 years and provided informed consent to
participate in this study. All data used in the
current study follows General Data Protection
Regulation (GDPR) guidelines. Additional ethi-
cal approval for the current study was not
required by the Institutional Review Board (IRB)
at Wake Forest School of Medicine, as it formed
part of an already accepted phase III study and
was a nonintervention, qualitative focus group
study. The Institutional Review Board of Wake
Forest School of Medicine deemed the study
exempt from needing IRB approval.

Step 3: Psychometric Testing
and Statistical Analysis

The updated scale was included in a phase III
clinical trial measuring treatment convenience
at week 1, week 4, and week 8 in a population of
psoriasis patients treated with either cal-
cipotriene (CAL)/betamethasone dipropionate
(BDP) cream, cream vehicle, or CAL/BDP topical
suspension (clinicaltrials.gov identifier:
NCT03308799). Participants had a clinical
diagnosis of mild/moderate plaque psoriasis on
the trunk and/or limbs according to PGA, a
mPASI score of at least 2 (treatment area of

2–30% of the body) of at least 6 months’
duration.

Validation was performed in a two-step pro-
cess using blinded PTCS data (part I) and
unblinded data (part II), to limit bias. In part I,
the scale was tested for reliability across baseline
characteristics and internal consistency. In part
II, using unblinded data including treatment
and clinical outcomes, the focus was primarily
on sensitivity of the scale. Only key elements of
the findings will be presented here.

Part I
Part 1 analyses were cross-sectionally performed
by visit, with a focus on the week 1
measurement.

Descriptive statistics were used to evaluate
the influence of baseline characteristics and
demographics, as well as possible floor–ceiling
effects. Internal consistency reliability of the
PTCS was assessed by calculating the Cron-
bach’s alpha for the PTCS total score (Q1–Q5).
Item–total score correlations were calculated to
assess the homogeneity of the PTCS scores. Each
item was also correlated with the PTCS total
score but omitting that item. A value of C 0.20
was set as a benchmark for internal consistency.

These analyses were supplemented with item
response theory (IRT) analyses to identify
potentially uninformative items and potential
differential item functioning. The IRT analyses
will not be described here.

Part II
Part II analysis was based on all data, including
treatment group information, in order to con-
solidate the results obtained in part I. The
dataset included all data included in part I, as
well as the randomized treatment arm and
treatment outcomes [PGA treatment success,
subjective global assessment (SGA), and modi-
fied PASI and affected body surface area (BSA) at
week 2, week 4, week 6, and week 8].

A random-effects ANOVA model based on
weekly treatment as fixed effect and subject as
random effect was used to model both PTCS
total score and overall satisfaction score. The
sensitivity and intersubject reliability were
assessed. The responsiveness/sensitivity of the
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PTCS was evaluated with Cohen’s D effect size,
and calculated for active treatment versus con-
trol treatment for week 1, week 4, and week 8 as
the difference in mean normalized by the
standard deviation. Effect size thresholds
were:\0.35 = small,
0.35–\ 0.65 = medium, C 0.65 = large.

Inter- and intrasubject reliability was esti-
mated, and intraclass correlation coefficients
were calculated as

ICC ¼ r2
s

r2
s þ r2

e
:

RESULTS

The item-tracking matrix (Table 1) shows the
evolution of the PTCS questionnaire through
the development of the scale. In brief, questions
1, 2, 3, and overall satisfaction were developed
from themes identified in the literature. Ques-
tion 5 was added following an internal evalua-
tion. Questions 4 and 6 were added following
patient input during content validity inter-
views. Questions 1–5 and the overall satisfac-
tion score were slightly revised and refined
during the process.

Step 1: Literature Review and Draft Scale

The literature review identified many studies
reporting a large adherence problem
[3, 6, 7, 13, 16, 17]. A theme that was repeatedly
highlighted was the importance of patient per-
spectives on treatment convenience and prac-
ticality [7–11].

We did identify some questionnaires that
included one question on convenience (e.g.,
DLQI item 10: ‘‘Over the last week, how much
of a problem has the treatment for your skin
been, for example by making your home messy,
or by taking up time?’’ [15]), or that focused on
treatment satisfaction [18]; however, no ques-
tionnaires that specifically measure the con-
struct of convenience of topical treatment were
found.

From the literature review, four key areas
relating to patient convenience when using
topical treatments were noted:

1. The product was easy to apply to your skin.
2. The product absorbed quickly into your

skin.
3. The product made your skin feel greasy.
4. You would like to use this product again.

The themes were adapted to form the first
draft questionnaire, consisting of four core
items (as above, with the addition of a question
relating to the time/disruption involved in
using treatment) and a global impact question.
Response options were on a scale from 1 to 10.

Step 2: Content Validity

Patients generally found the scale important
and relevant, the wording easy to understand,
and the response options acceptable for purpose
(Table 1). Minor adjustments to phrasing were
proposed, but no key changes were recom-
mended to the scale items.

Participants felt that an additional item on
itch would improve the scale as this was con-
sidered a specific issue in the patients’ daily
lives. A question on itch was therefore added,
but during further discussions with expert
advisors, it was agreed that itch should be con-
sidered as a symptom of psoriasis and not a
treatment convenience parameter. The item
was therefore deleted to maintain the focus of
the scale on convenience/adherence, and as
itch was planned as a standalone question in
the clinical trial.

Step 3: Psychometric Testing, Part I

A total of 794 patients were randomized in the
clinical trial. The proportion of patients com-
pleting the questionnaire was 92.6% (735) at
week 1, 88.7% (704) at week 4, and 85.3% (677)
at week 8.

Distribution Properties
There were considerable ceiling effects for Q1
and Q5, with more than 50% of the answers in
the highest category (10). Only minor distribu-
tional differences were observed based on base-
line characteristics. As expected, the
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distributions at week 4 and week 8 showed no
obvious differences from week 1.

Internal Consistency and Reliability
All items were positively correlated with the
total score. A clear inter-item correlation was
found between Q2 and Q4, while Q1 and Q5
showed a moderate correlation. The rest of the
inter-item correlations were modest. The total
score was positively correlated with the overall
satisfaction score.

Cronbach’s alpha was estimated to be 0.61,
below the predefined value of 0.70, indicating
low internal consistency reliability.

The adjusted correlations between each item
and the PTCS total score (omitting that item)
were all above the predefined threshold for
internal consistency of 0.20. Q2 and Q4 showed
the highest correlations (close to 0.50), whereas
the other items varied between 0.25 and 0.35.

Rasch Model for Polytomous Items
Comparison of the Rasch model and general
graded IRT model allowing for different item
slope parameters clearly resulted in a rejection
of the Rasch model. However, the estimation of
the general graded IRT model needed many
iterations to converge, and the majority of
estimated parameters had standard errors close
to zero. This means that the results from the
model should be treated with caution.

As the total number of possible answering
patterns using the ten-level items is 100,000,
the resulting outcome tables are very sparse.
Consequently, the chi-square distribution
assumption of the likelihood ratio test is
questionable.

To check the construct validity using Rasch
models, the items (Q1–Q5) were recategorized
into three-level items (I1–I5), to try to achieve
equal frequencies for each level. Repeating the
analysis with the three-level items still led to a
rejection of the Rasch model, and looking at the
intraclass correlations of the general model, the
slopes fell into two categories: those with a
steep slope (I2 and I4), indicating a strong
ability to discriminate the latent trait, and those
with a moderate slope (I1, I3, and I5), indicating
a less strong discriminatory capacity. The

likelihood ratio test confirmed that it is rea-
sonable to reduce the general model to a model
with two different item slopes.

Absence of Differential Item Functioning
Using the ten-level items, the answer patterns
for the different baseline groupings did not
overlap, making these groups incomparable.
Using the three-level items described in the
previous section, none of the baseline group-
ings revealed differential item functioning.

Psychometric Testing: Part II

Sensitivity Analysis (Responsiveness)
At week 8, the observed effect sizes of the CAL/
BDP cream versus CAL/BDP topical suspension
were 4.1 for the PTCS total score and 0.8 for the
overall satisfaction score, leading to moderate
relative effect sizes (PTCS total score: 0.57;
overall satisfaction: 0.36), as measured by
Cohen’s D. The observed effect sizes of the CAL/
BDP cream versus cream vehicle were 4.8 for the
total score and 3.0 for the overall satisfaction
score, leading to moderate relative effect sizes
(PTCS total score: 0.67; overall satisfaction:
1.34), as measured by Cohen’s D.

Relative effect sizes of items Q2 and Q4 were
most pronounced for MC2-01 cream versus
active comparator, whereas for items Q2, Q3,
and Q4, they were most pronounced for MC2-
01 cream versus vehicle.

Intra- and Intersubject Reliability
For both the PTCS total score and the overall
satisfaction, the between-subject variation
accounted for more than 60% of the total vari-
ation. The variation between repeated measures
within a subject accounted for less than 40%.

DISCUSSION

Psoriasis is a chronic condition and patients are
faced with the need for long-term treatment to
help manage their symptoms [19]. Topical
therapies can be highly effective in mild-to-
moderate disease, but are frequently not used
according to prescribing advice [3]. The

2084 Dermatol Ther (Heidelb) (2021) 11:2077–2088



importance of patient preference in the selec-
tion of topical treatment is highlighted by the
recently published joint AAD-NPF guidelines of
care for the management and care of psoriasis
with topical therapy [20].

One reason for patients’ difficulties in
maintaining treatment adherence is the incon-
venience associated with the use of topical
therapies that may be greasy, take time to
absorb into the skin, or be difficult to apply.
Despite the importance of these factors for
patients’ daily lives, a validated scale with
which to evaluate patient perceptions of these
parameters has been lacking.

We developed and validated the new PTCS
questionnaire to enable clinicians and
researchers to take account of patient-reported
convenience of, and satisfaction with, topical
treatment. The PTCS scale is very simply con-
structed, with only two domains (Fig. 1). Over-
all, the patients found the items important and
relevant, the wording easy to understand, and
the response options acceptable for purpose.
The psychometric testing showed a modest
inter-item correlations, and a modest-to-good
relative effect size, indicating that the scale has
a high sensitivity to detect differences between
topical psoriasis treatments in trial populations
of this size. The reliability of both the PTCS total
score and the overall satisfaction score

demonstrated moderate-to-good reliability for
repeated use of the scale.

In a phase III clinical trial enrolling 796
patients with mild-to-moderate plaque psoria-
sis, the mean PTCS at week 8 for a CAL/BDP
cream was rated at 41.5 points out of 50 [21],
and was evaluated overall to have superior PTCS
compared with the CAL/BDP topical suspen-
sion, suggesting that the PTCS can differentiate
between different topical formulations. For this
particular comparison, the greatest difference
was observed in PTCS questions related to the
greasiness of the formulation.

CONCLUSIONS

Overall, the PTCS is a reliable, sensitive, and
valid scale that reflects a specific and important
characteristic of psoriasis treatment, namely
treatment convenience. It will therefore be a
vital tool in determining the relative benefits of
new formulations, with different modes of
action, on this parameter. It will also facilitate
increased shared decision-making between
doctors and patients. Shared decision-making,
and a strong and cooperative physician–patient
relationship, can increase patient adherence
and treatment success, but they are dependent
on clinicians understanding treatment prefer-
ences and satisfaction from the perspective of

Fig. 1 The PTCS scale and its domains
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the psoriasis patient [22, 23]. Scales such as the
PTCS may help identify treatment qualities that
matter to the psoriasis patient and help increase
patient adherence. The PTCS has only been
tested in a specific patient population, and the
true benefit of this tool will increase with evi-
dence provided from other patient groups suf-
fering from psoriasis.

Treatment convenience is not a direct indi-
cation of adherence. However, convenience is a
key component of the patient experience of
using treatment and is likely to influence
patients’ willingness and ability to follow
treatment recommendations.
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