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Patient-oriented Eczema Measure score: A Useful Tool for Web-
Based Surveys in Patients with Atopic Dermatitis
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The Patient-Oriented Eczema Measure (POEM, 0-28
points) is a self-assessed, repeatable measurement
tool for measuring atopic dermatitis (AD) severity.
However, whether POEM score is influenced by allergic
comorbidities and whether POEM’s severity banding is
applicable in web-based surveys for AD remain unclear.
A web-based questionnaire survey was conducted in
329 patients with AD. POEM, self-reported severity
of AD, and comorbidity of allergic diseases including
asthma, pollen rhinitis, allergic conjunctivitis, and food
allergy were assessed. POEM scores were not affected
by a history of comorbid allergic diseases. The severity
banding for POEM scores on the web-based survey was
as follows: clear/almost clear =0, mild =1-8, modera-
te=9-21, and severe/very severe =22-28, which was
comparable to previous banding. These results sug-
gest that POEM is useful for determining AD severity,
even in web-based surveys. Patients with POEM scores
above 9 points may be grouped into moderate, severe,
and very severe AD.
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topic dermatitis (AD) is a common, chronic, severe-
ly pruritic, eczematous skin disease that markedly
reduces the quality of life of affected patients (1, 2). It
is characterized by intense itch, skin inflammation, and
skin barrier dysfunction (xerosis) (1, 3). Members of the
Harmonizing Outcome Measures for ECZEMA (HOME)
group reached a consensus that outcome domains for AD
trials should include clinical signs, symptoms, long-term
control of flares, and quality of life (4), and it has been re-
commended that clinical signs should be measured using
the Eczema Area and Severity Index (5). To measure the
core domain of symptoms in AD, the Patient-Oriented
Eczema Measure (POEM) was recommended (6, 7).
POEM is a self-assessed, repeatable, and well-valida-
ted tool for measuring AD severity (8—10). It is composed
of 7 questions evaluating itch, skin dryness, and sleep
disturbance (6, 7, 10). It was specifically developed to
measure self-assessed AD activity, but the influence on
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SIGNIFICANCE

The Patient-Oriented Eczema Measure (POEM) is a self-as-
sessed, repeatable measurement tool for measuring atopic
dermatitis severity. A web-based questionnaire survey was
conducted with POEM in 329 patients with atopic dermatitis.
POEM scores were not affected by a history of comorbid al-
lergic diseases including asthma, pollen rhinitis, allergic con-
junctivitis, and food allergy. POEM was shown to be a spe-
cific measurement tool for atopic dermatitis irrespective of
allergic comorbidities. POEM is useful for determining atopic
dermatitis severity, not only in clinical settings, but also in a
web-based survey. Patients with POEM scores > 9 points may
be grouped into moderate to very severe atopic dermatitis.

POEM scores of allergic comorbidities has not yet been
evaluated. Therefore, one of our aims in this study was to
clarify whether allergic diseases, such as asthma, pollen
rhinitis, allergic conjunctivitis, and food allergy, could
potentially influence the POEM score.

Charman et al. (10) also reported the proposed opti-
mal banding for POEM score in AD patients in the UK
as follows: 0-2 (clear/almost clear), 3—7 (mild), 8-16
(moderate), 17-24 (severe), and 25-28 (very severe). A
similar optimal banding range was obtained in Japanese
patients with AD: 0-2 (clear/almost clear), 3—8 (mild),
9-18 (moderate), and 19-28 (severe/very severe) (11). In
these studies, paper- and pencil-administered questionn-
aires were used to collect information of POEM scores.
Recent developments in information technology have
enabled worldwide web-based surveys, which provide
an attractive alternative due to their range of advantages
(12). However, it has also been reported that important
technical and methodological issues should be carefully
considered before widespread implementation of such
surveys (13—15). Regarding POEM, it has not yet been
validated whether the proposed POEM optimal bandings
are applicable in web-based surveys in AD. To resolve
these issues, a web-based questionnaire survey was
conducted in patients with AD.

MATERIALS AND METHODS

Survey methods and patients
This study was conducted from June 2017 to December 2017 using
a self-answered anonymous online survey by AD patients who
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visited our educational websites for AD (http://www.kyudai-derm.
org/atopy/index.html or http://www.kyudai-derm.org/kayumi/
index.html, http://www.kyudai-derm.org/atopy care/index.html)
and agreed to complete a questionnaire. The study was approved
by the ethics committee of Kyushu University (27-326).

Questionnaire

The questionnaire consisted of 5 sections written in Japanese.
The first section included questions regarding a history of AD
and comorbid allergic diseases: asthma, allergic rhinitis, allergic
conjunctivitis, and food allergy. Only AD patients who had been
diagnosed with AD by dermatologists were recruited to this
study. History of comorbid allergic diseases was divided into 3
categories: having been diagnosed by a physician with symptoms
within 1 year (2 points), having been diagnosed by a physician
without symptoms within 1 year (1 point), and never having been
diagnosed by a physician (0 points).

Sections 2—5 consisted of 4 validated measures for assessing
disease severity: POEM, Global Question (GQ), itch numerical
rating scale (NRS), and itch verbal rating scale (VRS). GQ was
proposed by Charman et al. (10) and involves asking patients to
evaluate their overall AD condition among 5 different severity
grades: clear (0), mild (1), moderate (2), severe (3), and very severe
(4). Foritch-NRS, the patients assess the intensity of pruritus from
0 (no pruritus) to 10 (the worst itch imaginable) in the past 24 h.
Itch-VRS has 5 points: no pruritus (0), mild pruritus (1), moderate
pruritus (2), severe pruritus (3), and very severe pruritus (4).

Data processing and statistical analysis

All data were analysed statistically using Microsoft Excel 2016
(Microsoft Corporation, Tokyo, Japan) and GraphPad Prism
(GraphPad Software, San Diego, CA, USA). Descriptive statis-
tics for quantitative variables are presented as mean and standard
error. Spearman’s rank correlation test was used to analyse the
association of POEM and other parameters. One-way analysis of
variance (ANOVA) with Bonferroni’s post hoc test was used to
analyse the association of POEM and history of comorbidities. In
these analyses, POEM score was used as a continuous variable.
Determination of the 4 POEM categories was performed as pre-
viously reported (11). The mean, mode, and median GQ scores
were used to group the POEM scores into possible severity strata,
and the kappa coefficient of agreement was calculated for each set
of bands. Statistical significance was set at p<0.05.

RESULTS

A total of 331 patients who had been diagnosed with
AD by a dermatologist visited our websites for AD and
agreed to complete the questionnaire. Two subjects
aged <10 years were excluded from the analyses due

Table I. Profile of 329 patients with atopic dermatitis

Demographic data

Patients, n 329
Sex (male/female), n 149/180
Age, years, mean (range) 33.0 (10-69)
Symptoms of AD within 1 year, n (%)
Yes 325 (98.8)
No 4(1.2)
Asthma, n (%)
Yes, with symptoms within 1 year 44 (13.4)
Yes, without symptoms within 1 year 90 (27.4)

No 195 (59.3)
Allergic rhinitis, n (%)

Yes, with symptoms within 1 year 183 (55.6)

Yes, without symptoms within 1 year 61 (18.6)

No 85 (25.8)
Allergic conjunctivitis, n (%)

Yes, with symptoms within 1 year 69 (21.0)

Yes, without symptoms within 1 year 68 (20.7)

No 192 (58.3)
Food allergy, n (%)

Yes, with symptoms within 1 year 33(10.0)
Yes, without symptoms within 1 year 90 (27.4)
No 206 (62.6)

to the limited reliability of their results given their age.
Finally, 329 subjects were thus included in the analyses
(99.4%). In total, 149 were male and 180 were female,
with 311 adults aged >16 years and 18 children aged
10-15 years (mean age 33.0 years, range 10—69 years)
(Table I). Overall, 325 out of the 329 individuals with
AD (98.8%) had experienced AD symptoms within the
past year. The profile and allergic comorbidities of the
329 patients with AD are shown in Table I.

POEM scores significantly correlated with GQ scores
(Spearman’s rank correlation test, r=0.628, p<0.001;
Fig. 1A), itch-VRS scores (r=0.551, p<0.001; Fig. 1B),
and itch-NRS scores (r=0.581, p<0.001; Fig. 1C), as
reported previously (10, 11). POEM scores significantly
increased in line with GQ severity (1-way ANOVA,
p<0,001; Fig. 1D).

The influence of other comorbid allergic diseases on
POEM scores was then assessed by dividing subjects
into 3 subgroups (patients with symptoms within the
past year, patients without symptoms within the past
year, and patients without a history of comorbid disease)
in asthma (Fig. 2A), allergic rhinitis (Fig. 2B), allergic
conjunctivitis (Fig. 2C), and food allergy (Fig. 2D). There
were no significant differences in POEM scores in each
comorbidity. Furthermore, multiple combinations of the 4
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Fig. 1. Comparison between Patient-Oriented Eczema Measure (POEM) and Global Question (GQ) scores. (A) POEM and (B) itch visual analogue
scale (VRS), and (C) POEM and itch numerical rating scale (NRS). (D) Relationship between the categories of POEM and GQ. ANOVA: analysis of variance.
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Fig. 2. Patient-Oriented Eczema Measure (POEM) of atopic dermatitis patients with/without (A) asthma, (B) allergic rhinitis, (C) allergic

conjunctivitis, or (D) food allergy.
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Fig. 3. Scores of Patient-Oriented Eczema Measure (POEM) based
on the number of allergic comorbidities. It was examined whether
the number of allergic comorbidities (asthma, allergic rhinitis, allergic
conjunctivitis or food allergy) in patients with atopic dermatitis (AD) affects
the POEM scores.

Table II. Number of patients with each Patient-Oriented Eczema
Measure (POEM) score and corresponding global patient-rated
disease severity scores (Global Question; GQ)

i GQ score
POEM Patient Proposed
score total O 1 2 3 4 Mean Median Mode banding
0 3 3 0 0O 0 0 O 0 0 Clear
1 6 2 4 0O O 0 0.86 1 1
2 15 1 14 0O 0 0 0923 1 1
3 13 0 12 1 0 0 1.07 1 1
4 11 0 9 1 1 0 1.27 1 1
5 19 1 14 3 1 0 1.21 1 1 Mild
6 17 0 15 2 0 0 1.12 1 1
7 18 0 13 5 0 0 1.28 1 1
8 13 0 8 5 0 0 1.36 1 1
9 10 0 4 5 1 0 1.7 2 2
10 16 0 4 10 2 0 1.88 2 2
11 11 0 1 10 0 0 1091 2 2
12 16 0 9 4 3 0 1.63 1 1
13 20 0 2 16 2 0 2 2 2
14 26 0 9 15 2 0 173 2 2
15 12 0 3 6 3 0 2 2 2 Moderate
16 13 0 3 9 1 0 185 2 2
17 8 0 2 5 1 0 18 2 2
18 7 0 3 3 1 0 171 2 1
19 8 0 0 5 3 0 238 2 2
20 11 0 1 7 3 0 218 2 2
21 13 0 0 10 3 0 223 2 2
22 7 0 0 3 3 1 271 3 2
23 5 0 1 2 1 1 258 2.5 2
24 12 0 1 6 4 1 242 2 2
25 7 0 2 3 2 0 2 2 2 Severe/
26 5 0 0 1 3 1 3 3 3 Very severe
27 0 0 0 0 0 0 O 0 0
28 7 0 0 3 3 1 271 3 2
Total 329 7 134 140 43 5

comorbid allergic diseases did not significantly influence
POEM scores (Fig. 3).

The mean, median, and mode of GQ score were
calculated for each POEM score to estimate the cut-off
values for the categorization of POEM scores into bands
(Table II). The appropriate thresholds were suggested
to be 1-2 for between clear and mild, 9-10 for between
mild and moderate, and 22-23 for between moderate and
severe/very severe. With these candidate thresholds, the
optimal banding for POEM scores with the highest kappa
coefficient agreement was chosen as the most appropriate
optimal banding. The proposed optimal banding is as
follows: clear/almost clear 0, mild 1-8, moderate 9-21,
and severe/very severe 22—28 (Table III).

DISCUSSION

This study performed a web-based questionnaire survey
on patients with AD and evaluated POEM, GQ, itch-
NRS, itch-VRS, and a history of other allergic comor-
bidities. Similar to previous hospital-based studies (10,
11), the results showed that POEM scores had significant
correlations with GQ, itch-NRS, and itch-VRS, in the
web-based questionnaire survey. In contrast, a recent
or past history of allergic diseases did not significantly
affect the POEM scores. Hon et al. (16) examined
POEM and the Pediatric Allergic Disease Quality of
Life Questionnaire (PADQLQ: quality of life score for
children with allergic disease) for childhood AD and
reported that POEM scores had almost no association
with the severity of other allergic diseases. These results,
including those of the current study, suggest that POEM
is arather specific measurement tool for AD, irrespective
of allergic comorbidities, and that it is also applicable
for measuring the severity of AD, even in web surveys.

The present web-based survey suggested that the opti-
mal banding for POEM scores is as follows: clear/almost
clear=0, mild=1-8, moderate=9-21, and severe/very
severe=22-28. In a previous hospital-based study, the
following optimal banding was proposed: clear/almost
clear=0-2, mild=3-8, moderate=9-18, and severe/
very severe=19-28 (11). These 2 optimal bandings of
POEM scores are not completely consistent, but differ
by no more than 3 points in each category. It has been
reported that the minimal clinically important difference
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Table III. Kappa coefficient of agreement for different sets of Patient-Oriented Eczema Measure scores; the shaded area shows the final
banding that was adopted. As references, the proposed banding of Yashukochi et al. (11) and Charman et al. (10) are also listed

Proposed banding in Proposed banding in

Proposed banding 1 2 3 4 5 6 7 8 Yasukochi et al. (11) Charman et al. (10)
Clear/almost clear 0 0 0 0 0-1 0-1 0-1 0-1 0-2 0-2
Mild 1-8 1-8 1-9 1-9 2-8 2-8 2-9 2-9 3-8 3-7
Moderate 9-21 9-22 10-21  10-22  9-21 9-22 10-21  10-22 9-18 8-16
Severe/very severe 22-28 23-28 22-28 23-28 22-28 23-28 22-28 23-28 19-28 17-24 (severe);
25-28 (very severe)
k-Coefficient of agreement 0.455 0.444 0.450 0.440 0.452 0.442 0.448 0.438
of POEM scores was 3.4 (9), therefore, the 3_p0int dif- atopic dermatitis 2018. J Dermatol 2019; 46: 1053-1101.
. . 4. Schmidt H, Rathjen FG. Signalling mechanisms regulating
ference of the Optlm(‘.ﬂ bandmgs, for POEM scores .Could axonal branching in vivo. Bioessays 2010; 32: 977-985.
be acceptable. Thus, it was considered that the previously 5. Chalmers JR, Simpson E, Apfelbacher CJ, Thomas KS, von
reported bandings of POEM for use in a hospital setting Kobyletzki L, Schmitt J, et al. Report from the fourth in-
could also be used in web-based surveys. It has been ternational consensus meeting to harmonize core outcome
. ) X measures for atopic eczema/dermatitis clinical trials (HOME
reported that important technical and methodological initiative). Br ] Dermatol 2016; 175: 69-79.
issues in web-based surveys should be considered with 6. Spuls P1, Gerbens LAA, Simpson E, Apfelbacher CJ, Chalmers
care (12-14). Further research is required to define the IR, Thomas KS, et al. Patient-Oriented Eczema Measure
R X . (POEM), a core instrument to measure symptoms in clinical
evaluation of POEM scores in web-based studies. trials: a Harmonising Outcome Measures for Eczema (HOME)
It would be important to discriminate the “moderate statement. Br J Dermatol 2017; 176: 979-984.
and severe/very severe” patients from the “clear and 7. Gerben; LA, F_’rmsen CA, Chalmers J_R, Drucker AM, von Ko-
R . ) . byletzki LB, Limpens J, et al. Evaluation of the measurement
29
mild” ones with regard to selecting appropriate treat- properties of symptom measurement instruments for atopic
ments. According to European, American, and Japanese eczema: a systematic review. Allergy 2017; 72: 146-163.
guidelings for the treatment of AD (3. 17, 18), systeric & STermen CR Venn 3, Willams i, The patet orentcd
therapy including cyclosporine and dupilumab should tool for measuring atopic eczema severity from the patients’
be considered for moderate to severe refractory patients. perspective. Arch Dermatol 2004; 140: 1513-1519.
Furthermore, these patients are a particular target for S. 222?:‘& ';"EI'E ASSpI“'?Oilj'e'c'gsg"”Sgcg';’kD'";‘gsbsggMRf'o f‘;ion'?é
newly developed drugs. In both the current web-based eczema: responsiveness and minimal clinically important
study and our previous study in a clinical setting, patients difference. Allergy 2012; 67: 99-106.
reporting POEM scores of more than 9 points should be 10+ Charman CR, Venn AJ, Ravenscroft JC, Williams HC. Trans-
. . lating Patient-Oriented Eczema Measure (POEM) scores into
considered to have more than moderate severity among clinical practice by suggesting severity strata derived using
Japanese subjects (Table III). In web-based studies anchor-based methods. Br J Dermatol 2013; 169: 1326-1332.
tareeting newly developed drues. it would be useful 11. Yasukochi Y, Kido-Nakahara M, Nakahara T, Kuroki R, Koga
& & . y p « £ T, Mashino T, et al. Clinical bandings of Patient-Oriented Ec-
and appropriate to extract “moderate and severe/very zema Measure scores among Japanese patients with atopic
severe” patients using a POEM score of 9 points among eczema. Br J Dermatol 2017; 177: e211-e212.
Japanese patients 12. van Gelder MM, Bretveld RW, Roeleveld N. Web-based ques-
. : . tionnaires: the future in epidemiology? Am J Epidemiol 2010;
In conclusion, POEM was shown to be a specific mea- 172: 1292-1298.
surement tool for AD irrespective of allergic comorbidi-  13. Braithwaite D, Emery J, De Lusignan S, Sutton S. Using the
ties, not only in clinical settings, but also in a web-based |nternet. to conduct surveys of health professionals: a valid
. ith £ h . 1 alternative? Fam Pract 2003; 20: 545-551.
survey. Patients Wlt_ POEM of more than 9 points could 14. Klovning A, Sandvik H, Hunskaar S. Web-based survey
be regarded as having moderate or severe/very severe attracted age-biased sample with more severe illness than
AD. at least in the Japanese population. paper-based survey. J Clin Epidemiol 2009; 62: 1068-1074.
’ 15. Barentsz MW, Wessels H, van Diest PJ, Pijnappel RM, Haaring
C, van der Pol CC, et al. Tablet, web-based, or paper ques-
tionnaires for measuring anxiety in patients suspected of
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