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Recap of atopic eczema (RECAP) is a self-reported
7-item questionnaire recommended by the Harmoni-
sing Outcome Measures in Eczema initiative to mea-
sure eczema control. As RECAP has not been validated
in a real-world clinical population in Asia, RECAP was
investigated as a measure of eczema control in Singa-
pore. Patients with atopic eczema at the National Skin
Centre from July 2019 to January 2020 were included
for analysis. Both patient- and physician-reported out-
come measures were available for correlation analy-
ses. Correlation analysis was also performed to in-
vestigate construct validity, and floor or ceiling effects
of RECAP. A total of 260 atopic eczema patients aged
between 15 and 87 years were recruited. There were
minimal floor and ceiling effects for RECAP scores.
There were strong, significant correlations of RECAP
with POEM (r=0.84, p<0.001) and DLQI (r=0.81,
p<0.001). Correlation with SCORAD was moderate
(r=0.60, p<0.001). Correlations remained similar
after age, gender, and ethnicity adjustments. Discri-
minative validity was demonstrated by a significant li-
near trend of increasing RECAP scores with increasing
eczema severity. RECAP demonstrates good discrimi-
native and construct validity evidenced by strong cor-
relations with symptoms and quality of life and mode-
rate correlations with eczema signs. RECAP is useful to
measure eczema control in Singapore.
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Atopic eczema (AE) is one of the most prevalent
chronic inflammatory skin diseases globally, cha-
racterized mainly by pruritus (1, 2). Its pathophysiology
is complex and includes multiple factors including epit-
helial barrier dysfunction, immune dysregulation, and
psycho-neurogenic inflammation (3—6). The burden of
AE is closely correlated with disease severity, with sig-
nificant economic burden for both the affected individual
and for society with marked impairment in quality of
life (QoL) (7-9).

SIGNIFICANCE

Atopic eczema is a common skin condition with a huge di-
sease burden. It is important for managing clinicians to
accurately assess disease control in response to treatments
and interventions. Various outcome measures are available
and recommended for measuring different facets of ecze-
ma control. Recap of atopic eczema (RECAP) is a measure
intended to capture the various aspects of disease control
as an overall global measurement instrument. It has been
assessed to be relevant and useful in various European
clinical populations. But it is also important to understand
if this is similarly relevant among other patients with cul-
turally diverse backgrounds.

Numerous outcome measures have been developed
to accurately measure various disease outcomes and
domains for AE (10). This includes physician-reported
measures such as the Eczema Area and Severity Index
(EASI) and SCORing Atopic Dermatitis (SCORAD),
patient-reported outcomes such as the Patient-Oriented
Eczema Measure (POEM), as well as quality of life
measures such as the Dermatology Life Quality Index
(DLQI). There are both strengths and weaknesses for
each outcome measure. For example, while EASI
and POEM are comprehensive, EASI has unclear
interpretability with prolonged administration time
while POEM focuses mainly on the disease symptoms
as experienced by patients (11, 12). SCORAD has good
content and construct validity but, similar to EASI, has
a prolonged time of administration (13, 14). In addition,
these measures are insufficient to accurately reflect the
global control of the AE. To address this problem, the
Harmonising Outcome Measures for Eczema (HOME)
initiative included long-term eczema control as one
of the 4 domains deemed important to measure in all
trials of eczema. Together with the domains physician-
reported signs, patient-reported symptoms, and quality
of life, these formed a core outcome set to be used for
all clinical trials (15, 16). It was only during HOME V
that the addition of a patient-reported global instrument
to capture eczema control was recommended (17, 18).
The HOME VII meeting in 2019 recommended the use
of'the Atopic Dermatitis Control Test (ADCT) or RECAP
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as measures for long-term control as part of the core set
of outcomes to be reported in all eczema trials (16, 17).
RECAP was developed and validated in English, but
currently other language versions of RECAP such as
German, Dutch, and Spanish versions were also consi-
dered comprehensible, and adults, as well as parents of
affected children (19-21).

Both RECAP and ADCT were developed indepen-
dently to be used as a patient- or caregiver-reported in-
strument to capture an individual’s experience of eczema
control (22, 23). They are similar, with multiple-item
scales and a recall period of 1 week. Both questionnai-
res cover similar domains with similar response options
scored 0—4, although RECAP has an additional question
to differentiate itch from intense itch. RECAP, which
comprises 7 questions, has recently been adopted as a
patient global assessment of eczema control at National
Skin Centre (NSC), a tertiary dermatology centre in
Singapore. Initial testing of score distribution and con-
struct validity of RECAP in a population with eczema
in the UK suggests good measurement properties to
measure eczema control in clinical trials and in routine
practice (15). As RECAP has not been validated in an
Asian clinical setting, we investigated the acceptability,
construct validity, and reliability of RECAP as a measure
of'eczema control in our clinical setting with Asian adult
eczema patients. We also aimed to evaluate feedback of
the instrument using a survey feedback form in a small
subset of the participants (n=13).

MATERIALS AND METHODS

Patient population

Singaporean patients diagnosed with AE by dermatologists, at-
tending the adult eczema clinic at NSC from 1 July 2019 to 31
January 2020 were included and self-completed POEM and DLQI
in addition to RECAP in the English language as part of their
routine clinical assessment were analysed. In addition, physician
outcome measures such as SCORAD and EASI scores were
available for only a subset of patients as these scores depended
on the respective attending physicians for completion in a busy
clinical practice. These data were collected at the initial visit and
the follow-up visit, ranging from 2 to 3 months after the first visit.
The diagnosis of AE was confirmed by certified dermatologists
based on medical history, clinical features, and, in a small subset,
skin biopsy. Patients who were unable to understand English were
excluded from this study. Anonymized and de-identified data and
information were collected as part of a routine clinical audit and
granted exemption by the local institutional ethics board.

Validity assessment

RECAP is based on a formative model, meaning that the items are
not expected to correlate with each other. Rather, they represent
unique aspects that together form eczema control (24). Construct
validity was assessed by hypotheses testing. Correlation analysis
was performed to assess the relationship between POEM and
RECAP and Spearman correlation coefficients were reported, with
r<0.3 as poor (+), 0.3<r<0.7 as moderate (++) and 7>0.7 as strong
(+++) (25). Instruments measuring a similar construct would be
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Table I. A priori hypotheses concerning the correlation between
RECAP and the other instruments

A priori hypotheses Measures Correlation
RECAP POEM ++ (moderate)
SCORAD + (poor)
EASI + (poor)
DLQI ++ (moderate)

Spearman correlation coefficients are classified, with r<0.3 being poor (+),
0.3<r<0.7 moderate (++) and r=0.7 strong (+++) (25). Instruments measuring
a similar construct would be expected to be strongly correlated.

expected to be strongly correlated. As RECAP is a patient-reported
instrument that also incorporates components of disease severity
as well as quality of life, additional instruments included in the
correlation analysis were SCORAD, EASI, and DLQI. 4 priori
hypotheses concerning the correlation between RECAP and the
other instruments were made and are listed in Table I. Assessment
for discriminant validity was performed by calculating mean
RECAP scores across previously published severity bandings of
POEM, with the following hypothesis: there would be higher mean
RECAP scores with worsening disease severity bandings. This
would suggest that the RECAP instrument is able to differentiate
AE patients with different disease severity. Similar analyses were
performed by calculating mean RECAP scores across SCORAD
and DLQI severity bandings.

Feasibility was performed by an assessment of the distribution
of'scores on a histogram. Floor and ceiling analysis was performed
for each RECAP item and its overall RECAP score. If 15% of the
data was observed at the minimum or maximum points of each
item, then a floor or ceiling effect would exist (26, 27).

Feedback survey/acceptability

Missing data analysis and user feedback analysis were conducted
to access the acceptability. A subset of participants (n=13) were
asked to comment on the overall experience, understanding, rele-
vance, and length of time needed to complete the survey based on
an open-ended structured survey. They were also asked to suggest
whether any important questions were missing from the RECAP
questionnaire. A total of 5 specific feedback questions and a sixth
question on “Any other comments or feedback™ were used to as-
sess the RECAP questionnaire (see Table VI).

Statistical analysis

Categorical variables were summarized using counts and percen-
tages. Continuous variables were summarized using mean with
standard deviation (SD) or median with range. Significance was
assessed at a significant level of 0.05. Data analysis was done
using SPSS 25.0 for Windows (IBM Corp, Armonk, NY, USA).

Table II. Demographics and clinical characteristics of study
participants

Summary statistics Total (N=260)

Age
Median (min, max)
Median (Q1, Q3)

25.79 (15.99, 86.3)
25.79 (22.11, 33.95)

Mean (SD) 30.36 (12.92)
Gender

Female 71 (23.4)
Male 232 (76.5)
Race

Chinese 227 (87.31)
Malay 20 (7.69)
Indian 6 (2.31)
Others 7 (2.69)
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The panel on the left shows the Spearman correlation coefficients between the various instruments and on the
right shows the partial Spearman correlation adjusted by age, gender and race.

Fig. 1. Heatmap Spearman correlation plots of RECAP against other instruments.

RESULTS

Patient population

A total of 260 patients with AE completed RECAP
within the observation period. A subset of 43 patients
completed RECAP at a subsequent visit, 2 to 3 months
later, giving a total of 303 responses for analysis. Their
age ranged from 15 to 87 years with a median age of 25.8
years. More than 76% of the participants were male. The
majority (87.1%) of participants were Chinese, followed
by Malays (8.3%), and Indians (2.0%) (Table II). The
majority of patients included in the study had moderate
to severe disease severity, with 61.0% (61 outof 103)
patients having a moderate to severe SCORAD score
and 80.2% (207 out of 258) patients having a moderate
to severe POEM score. While almost all patients com-
pleted the patient-reported outcome measures such as
POEM (n=258) and DLQI (r=253), only some patients
had their SCORAD (n=103) and EASI (n=17) scores
completed by their attending physicians.

Validity assessment

RECAP showed good convergent validity with POEM,
DLQI, and SCORAD. The correlations of RECAP with

POEM, DLQI, and SCORAD were moderate to strong
(r(299)=0.84, p<0.001; r(297)=0.81, p<0.001, and
7(103)=0.60, p<0.001 respectively) (Fig. 1). The rela-
tionship remained significant, and the partial Spearman
correlation remained strong after adjusting for age,
gender, and ethnicity. With a priori hypothesized corre-
lation values as provided in Table I, convergent validity
was clearly demonstrated for RECAP when compared
against POEM and DLQI. In fact, the correlations of
RECAP with POEM and DLQI were strong (#>0.7). Li-
near regression also showed that RECAP total score had
significant positive correlations with POEM and DLQI,
which accounted for 70.4% and 64.6% of the variance
observed in the adjusted regression model respectively
(»<0.0001) (Table III). The correlation of RECAP and
SCORAD was moderate at »=0.60 and was better than
the a priori hypothesized correlation. The correlation
with EASI was moderate and not significant (#(17)=0.42,
»=0.096) but this was better than the a priori hypothe-
sized value of 7<0.3.

The RECAP total scores in this study cohort ranged
from O to 28 and followed a normal distribution closely
(Fig. 2). There were no floor and ceiling effects for
RECAP total score at 0.4% and 3.1% respectively at

Table III. Linear regression analysis of RECAP total score with other outcome measures

Univariable analysis

Multivariable analysis

Measure Beta p-value R? Adjusted beta p-value Adjusted R?
Dermatology Life Quality Index 0.801 <0.0001 0.668 0.813 <0.0001 0.646
Patient-Oriented Eczema Measure 0.932 <0.0001 0.71 0.941 <0.0001 0.704
SCORing Atopic Dermatitis 1.348 <0.0001 0.382 1.339 <0.0001 0.35

Eczema Area and Severity Index 0.227 0.2395 0.263 0.275 0.1216 0.096

RECAP total score had significantly positive correlation with DLQI, Patient-Oriented Eczema Measure, and SCORing Atopic Dermatitis that accounts for between 35%

and 70% of the variance observed.
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Fig. 2. Distribution of RECAP total score.

baseline and 0% at a subsequent visit (Table IV). The
data demonstrated a significant linear trend of RECAP
scores with increasing severity of eczema by both POEM
and SCORAD (p<0.001 and p<0.001). There were
higher mean RECAP scores among patients with more
severe eczema, across the increasing severity banding of
POEM, SCORAD, and DLQI (Table V). This supported
the hypothesis that there was discriminative validity.

Qualitative feedback/acceptability

RECAP demonstrated good user feedback with missing
data for individual items being 0.4% at baseline and 0% at
follow-up visit. Survey feedback was obtained regarding
the RECAP questionnaire among a subset of participants
(n=13) during the early stages of implementation of
RECAP (Table VI). Overall feedback was good. With
regard to areas for improvement, patients suggested that
RECAP should address the efficacy of current treatments,
location of itch, and use a wider numerical scale.

DISCUSSION
This is the first study that examines the validity of RE-
CAP in an Asian adult clinical setting of adequate sample

Table 1IV. Feasibility for individual RECAP items and overall RECAP
total

Time point 1 (n=260) Time point 2 (n=43)

Item Floor, n (%) Ceiling, n (%) Floor, n (%) Ceiling, n (%)
RECAP 1 6 (2.3) 32 (12.3) 2(4.7) 3(7)

RECAP 2 6(2.3) 120 (46.2) 3(7) 15 (34.9)
RECAP 3 59 (22.7) 39 (15) 11 (25.6) 2(4.7)
RECAP 4 57 (21.9) 23(8.8) 8 (18.6) 1(2.3)
RECAP 5 51 (19.7) 15 (5.8) 10 (23.3) 0 (0)

RECAP 6 52 (20) 65 (25) 6 (14) 9 (20.9)
RECAP 7 12 (4.6) 24 (9.2) 3(7) 3(7)

RECAP total 1 (0.4) 8(3.1) 0 (0) 0 (0)

size with comparison with objective physician-reported
measures such as SCORAD and EASI. The study also
examined the reliability as well as acceptability using
a feedback survey. There was evidence for good con-
vergent and discriminant validity. Total RECAP scores
were well normally distributed across the mild to severe
range of AE in our study cohort. The scores were able to
differentiate between patients in milder and more severe
AE bandings. There were also no floor or ceiling effects
for the overall total RECAP scores. These findings were
consistent with the development and initial testing of the
RECAP instrument as well as other validation studies
in Europe, with 1 study including patients from the out-
patient dermatology department in Bristol, UK (19-22,
28, 29). Our study demonstrated strong correlations of
RECAP with other eczema outcome measures. The cor-
relation of RECAP with POEM was 0.84 in our study and
this is very similar to the correlations between RECAP
and POEM of the other 2 validation studies of 0.83 and
0.75 respectively (22, 29). Besides its correlations with
POEM, our study has also provided additional evidence
of strong correlations with DLQI and moderate correla-
tions with SCORAD and EASI. This is consistent with
our original hypothesis that RECAP is a good instrument
to measure eczema control in adult patients.

Our study also examined the feedback on individual
items of the instrument in a feedback survey. During the
feedback survey, the majority of our patients felt that the
RECAP was relevant, easy to complete, and recognizes
the physical and psychological challenges that afflict
patients with eczema. Furthermore, they also felt that
RECAP was comprehensive and encompassed all the
important aspects which their physicians should know
about their condition. However, there was also some
feedback and suggestions.

One patient commented that RECAP had not included
the efficacy of current treatment in its measurement. The
concept of including efficacy of current treatments was
considered during the original development work (22).
It was, however, noted to be challenging during develop-

Table V. Discriminative validity: mean RECAP scores by severity
categories

Severity Categories N Mean (SD)  Min-max
POEM severity banding (n=299) p<0.001
Clear-almost clear (0-2) 21 5.19 (4.91) 0-19
Mild (3-7) 40 6.78 (3.23) 2-18
Moderate (8-16) 113 11.27(4.28) 4-28
Severe (17-24) 88 17.73 (4.27) 9-26
Very severe (25-28) 37 23.86(3.79) 10-28
SCORAD severity banding (n=103) p<0.001
Mild (<25) 42 9.64 (6.18) 1-28
Moderate (25-50) 54 14.00 (5.87) 2-28
Severe (>50) 7 22.57(3.25) 18-26
DLQI severity banding (effect on patient’s life) (n=295) p<0.001
No effect (0-1) 22 4.82(2.95) 0-12
Small effect (3-7) 61 8.05(3.99) 0-24
Moderate effect (8-16) 80 11.66(4.88) 1-28
Very large effect (17-24) 101 17.37 (4.70) 7-28
Extremely large effect (25-28) 31 23.81(2.40) 19-28

Acta Derm Venereol 2024
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Table VI. Compilation of qualitative questions and responses

Question number Questions

1 Overall, what is your experience completing the Recap
questionnaire?

2 Are the questions of the survey easy to understand? Are there

any items that are difficult to answer?

3 Do you think the questions of the survey are relevant to your

eczema condition?

4 Did the survey miss out any important aspects of your
condition that we need to understand?

5 What do you think about the length of time needed to complete
the survey?
6 Any other comments or feedback?

Responses (n=13) % (n)
Easy to understand, simple and straightforward 30.8 (4)
Relevant, allows patient to understand their condition better 30.8 (4)
Good 15.4 (2)
Fast 7.7 (1)
Normal 7.7 (1)
Feels a bit redundant 7.7 (1)
“Easy to understand”, “can understand” 76.9 (10)
“No”, “Yes and No” 23.1(3)
Yes 100 (13)
No 76.9 (10)
Yes 23.1 (3)
Comments:

“It could also address the efficacy of current medications/treatments

that patients are undergoing”, “Treatment OK or not”

“Which part itches the most”

“Short”, “Not long” 53.8 (7)
“Its OK, “About right”, “manageable”, “No issue” 46.2 (6)
Nil comments 84.6 (11)
Comments 15.4 (2)
“Really cool”

“Use a wider numerical scale than 1-4 maybe”

ment to create a universal question regarding treatment.
We acknowledge that this could therefore potentially
be a missing element in the RECAP measure. Another
patient provided the feedback that RECAP did not in-
clude the location of itch in eczema patients. However,
this might not be part of the primary aim of RECAP,
which was to capture the experience of eczema control.
Accompanying documentation on the location of itch in
the medical records alongside RECAP could potentially
address this limitation. Finally, a patient has suggested
that the response scale could potentially be widened
beyond 0 to 4 to provide better granularity. While this
is possible, having more points on the scale would make
future comparisons with the original validation studies
less comparable and might be less desirable. Analysis
of responses in our cohort has also not revealed obvious
ceiling or floor effects of the scale.

Eczema control is multi-dimensional, with its suc-
cess being influenced by changes in disease activity,
treatment, and management of the condition on top of
psychological, social, and physical functioning (30).
An international survey found that 75% of patients and
caregivers rated effective control of their eczema as the
most important factor contributing to improvement in
their QoL (31). In addition to QoL, there is a significant
economic burden as well (32). RECAP’s correlations
with other measures suggest that RECAP captures
dimensions that these other tools also measure. It was
indeed specifically designed to combine the multifaceted
aspects that impact perception of eczema control into an
overall global measurement instrument. As recommen-
ded by HOME’s core outcomes set, it is intended for use
in routine care and clinical trials, and was designed to
maximize comprehensiveness, comprehensibility, and
relevance to patients and caregivers while producing a
feasible tool to evaluate eczema control (33). A syste-
matic review based on the COnsensus-based Standards
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for the selection of health Measurement INstruments
(COSMIN) assessment process has looked at studies
assessing the measurement properties of instruments to
measure eczema control and concluded that both RECAP
and ADCT have sufficient evidence to support them
being recommended for inclusion in the core outcomes
set for eczema (34). The content validity of RECAP has
also been assessed in various studies (19-21, 28, 29).
The self-reported version of RECAP has been reported
to be appropriate for use from the age of 12 years (20).

Having a standardized, valid instrument for global
control of eczema in clinical trials is important, as this
will allow comparison between various treatment agents
in different clinical trials, with outcome measures being
clinically important and meaningful to patients. In our
experience of using RECAP at NSC, RECAP is also sui-
table for use in a clinical setting as it is easy to use, time
efficient, and is a capture of global measure. Furthermore,
this also provides the opportunity to explore the potential
use of self-administered instruments at home, which
will allow remote feedback to physicians. In the era of
the COVID-19 pandemic where tele-dermatology plays
a greater role in clinical care, having a global measure
that can be self-administered will enable physicians to
monitor their patients’ progress closely to ensure good
AE control, possibly even remotely.

The main limitation of this study is that the majority
of our participants were Chinese, with a fair representa-
tion of Malays and Indians. This could potentially affect
our interpretation and generalizability in minority ethnic
groups. With a smaller representation in minor ethnic
groups, we were therefore not able to investigate the
role of cultural perceptions in eczema control. A more
diverse participant pool for future studies beyond East
Asians would provide more comprehensive demographic
representation in Asia. The majority of our participants
were male. As disease prevalence and symptoms could
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vary between genders, a more balanced gender distribu-
tion in future studies could further strengthen the study’s
validity. Only participants who could understand English
were recruited, as the English-language versions of the
different questionnaire measures were used. However,
given the relatively common usage of English as a wor-
king language in Singapore, its impact on generalizability
might be kept to a minimum. Paediatric patients were ex-
cluded from the study. Also, while there was a good range
of disease severity among study participants, more than
half of the participants had moderate to severe eczema,
mainly because the study was conducted in the eczema
specialty clinic. There were also missing SCORAD and
EASI scores for many patients, as not all dermatologists
completed their objective scores. These might have af-
fected the correlations and statistical significance given
the small sample size. However, all patients were as-
sessed and examined by dermatologists. While patients
provided a qualitative feedback concerning RECAP,
this is limited to a small subset of patients given that
this was implemented during the initial day of RECAP
implementation in the clinic.

To our knowledge, this is the first study to examine
the validity of RECAP among adult Asian eczema pa-
tients of different ethnicities in a clinical setting. It is
important to test RECAP in various ethnic populations.
RECAP has been proposed as a measure for long-term
control for eczema trials. It is therefore important that
results in clinical trials would be interpretable in various
population settings for wider adoption. The cultural dif-
ferences could affect the perception of disease severity
and quality of life. We hypothesize that Asian patients
could potentially underreport their disease severity given
the cultural background. Notably, this is also among the
first studies to examine its correlation with other outcome
measures and especially physician-reported outcome
measures such as SCORAD and EASI. RECAP shows
good construct validity evidenced by strong correlations
with symptoms and QoL and moderate correlations with
eczema signs. Our study confirms that RECAP is useful
and appropriate as an instrument to measure eczema
control in our Asian clinical setting. It should be incor-
porated as a regular disease control measure alongside
other patient- and physician-reported measures in our
routine clinical care of eczema patients. Its ease of use
also provided a form of global eczema control monito-
ring in situations where physician outcome scores such
as SCORAD or EASI may not be readily available.
However, future studies should evaluate how RECAP
performs in milder disease as well as among young
people and their caregivers in our Asian clinical setting.
Further validation studies in various Asian populations
of different cultures and native languages would also be
required. Other translated language versions of RECAP
such as a Chinese-language version could also be further
validated in different Asian settings.
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