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Abstract: Parental education is important in managing childhood
atopic dermatitis (AD). We evaluated the long-term effects of a 2-day
parental education program (PEP) on childhood AD. In an investigator-
blinded, randomized controlled trial, 59 children age 6 months to 6 years
with moderate to severe AD and their mothers were recruited in Japan.
Participants were given a booklet about AD and received conventional
treatment alone or in combination with a 2-day PEP comprising three
lectures, three practical sessions, and a group discussion. The primary
outcome was evaluation of eczema severity using SCORing Atopic
Dermatitis (SCORAD) at 6 months. Secondary outcomes included
changes in symptom scores, amount of corticosteroid used, parental
quality of life as determined according to the Dermatitis Family Impact
questionnaire, and change in parental anxiety regarding the use of
corticosteroids in their children. Participants in the PEP group had a
significantly lower SCORAD score than those in the control group at
6 months (mean difference 10.0, 95% confidence interval [CI] = 2.3-17.7,
p = 0.01) and objective SCORAD score (mean difference 7.1, 95% CI =
0.8-13.5, p = 0.03). The sleeplessness symptom score (mean difference
1.6, 95% CIl=0.0-3.1, p =0.048) and corticosteroid anxiety score
(p = 0.02) in the PEP group were significantly better than in the control
group at 6 months. There was no significant difference between groups in
the amount of corticosteroid used or quality of life. The PEP had positive
long-term effects on eczema severity and parental anxiety about cortico-
steroid usage.
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Atopic dermatitis (AD) is a chronic skin disease
that has a significant effect on the lives of pediatric
sufferers, affecting patients’ and parents’ quality of life
(1). The education of parents of children with chronic
diseases is important in their long-term management,
particularly AD (2), in which poor adherence is a
major cause of treatment failure (3). Previous studies
have demonstrated the benefit of parental education
in the management of childhood AD (4-9). Physicians
and nurses play a central role in the education of AD
(10), but because of busy clinical schedules, they often
spend a limited amount of time with parents teaching
appropriate skin care and topical application meth-
ods. A hospital stay is one way in which time can be
made to fully educate patients and their parents.
Considering the financial burden of hospitalization
(11), we have designed a 2-day parental education
program (PEP) (12). The aim of this study was to use
validated measurements in a randomized controlled
trial (RCT) to evaluate longer-term effects of our
program on childhood AD.

MATERIALS AND METHODS
Study Design

The ethics committee of Aichi Children’s Health and
Medical Center approved this parallel-group RCT.
Details of the trial were prospectively lodged in the
University Hospital Medical Information Network
clinical trials registry (trial number UMIN000000794).

Participants and Setting

Pediatric allergists saw all recruited patients (chil-
dren age 6 mos to 6 yrs with moderate to severe AD
(13) who required topical corticosteroid application
daily) and their caregivers in an outpatient clinic at
Aichi Children’s Health and Medical Center, Aichi,
Japan, from June 2007 to September 2008. Patients
were excluded if they needed emergency admission,
were undergoing psychological therapy, had a seri-
ous comorbidity that might interfere with the
management of their AD, were unable to afford
the one-night hospital stay, were not capable of
caring for themselves, or were otherwise not eligible
according to the pediatric allergists’ judgment. All
participants gave informed consent to participate in
the study.

Normal Care

In this trial, topical corticosteroids of an appropriate
potency and emollients were used according to the

guidelines (13). Mixtures of different ointments and
use of topical calcineurin inhibitors were not allowed.
A switch to a different topical corticosteroid or use of
antibiotics or antihistamines was permitted according
to the pediatric allergists’ judgment, although a
change in other oral medications was not allowed.
Topical corticosteroids were applied daily until the
eczema resolved completely, and the application
interval increased by 1 day per month thereafter to
decrease steroid application gradually. Daily applica-
tion of the same topical corticosteroid was reinstituted
if AD relapsed.

Intervention

After recruitment, parents in the PEP group were
given a booklet containing information with similar
themes to the formal education in addition to oral
instruction and advice on skin care.

They participated in the formal education program
with their children within 2 weeks of randomization
(Table 1). The program was conducted over 2 days
(from Friday to Saturday) (12). We held the program
in the hospital for parents to watch the behavior of
other children and parents through the night. Parents
paid <800 Japanese yen (about USS$10) total for
hospital charges. After completion of the education
program, conventional treatment was continued for
6 months.

In the control group, patients received conven-
tional treatment and the same information booklet as
the PEP group.

Pediatric allergists reviewed each group at 3 and
6 months in an outpatient clinic. Additional visits
were allowed if it was consistent with conventional
treatment.

TABLE 1. Structure and Content of the Parental Education
Program

Duration
(number) Topics

Session
(trainer)

Lecture (PA) 60 minutes (1)  Epidemiology, diagnosis,
pathophysiology, treatment,
genuine side effects of
topical corticosteroid

Skin care including method
of application

Allergen avoidance

Lecture (NP) 30 minutes (1)

Lecture (NP) 30 minutes (1)

Group 120 minutes (1) Care for children with atopic
discussion (NP) eczema; skin management
in the home
Practical About 20 Care for child’s skin in the
session (NP) minutes (3) bathroom

PA, pediatric allergist; NP, nurse practitioner.
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Outcome Measures

The primary outcome was change in the severity of
eczema determined using SCORing Atopic Dermatitis
(SCORAD) (14) at 6 months. The objective SCO-
RAD index, which is the SCORAD modified by
excluding the subjective symptoms, was calculated to
remove responder bias as a post hoc additional
analysis. A single scorer blinded to group allocation
determined objective SCORAD on the basis of digital
photographs taken of the patients’ lesions. The
photographs were taken of the whole body and
individual lesions. Picture quality was confirmed as
being sufficient to evaluate the eczema before the child
left the clinic. The scorer chose one lesion as the
representative site.

Secondary outcome parameters included changes
of symptom scores (i.e., 0-10) for pruritus and
sleeplessness, parental quality of life scores according
to the Dermatitis Family Impact (DFI) questionnaire
(15), anxiety scores with respect to the use of
corticosteroids from baseline, and assessment of
corticosteroid usage at 3 and 6 months. Independent
bilingual translators translated the original DFI into
Japanese and back into English. The Japanese version
was then validated in Japanese families. The cortico-
steroid anxiety score was assessed by asking parents
“How much are you worrying about applying corti-
costeroids to your children’s skin?” (1 = no anxiety,
5 = very anxious). Topical corticosteroid use was
estimated by counting the number of used tubes and
calculating the total weight of ointment used.

Randomization and Blinding

Participants were allocated 1:1 to the PEP or the
control group using a computer-generated randomi-
zation list with a block size of eight. For each patient,
parents performed randomization by picking a paper
from a total of eight pieces of paper, half of which
were labeled PEP and half Control in a sealed box.
Treatment allocation was concealed from the objec-
tive SCORAD scorer. All analyses were performed
before unblinding of treatment allocation.

Statistical Analysis

The mean difference in changes from baseline to
6 months between interventions was 14 + 30 points
on the SCORAD index based on our unpublished
clinical data. We determined that 82 children per
group were needed to achieve 80% power with an
alpha of 0.05 in a two-tailed analysis, allowing for

10% dropout, but we recruited only 59 participants
within the time limits of our funding period.

The SCORAD index and other continuous variables
were compared between the groups using an unpaired
t test. Anxiety scores were compared using the Mann—
Whitney rank sum test. Mean differences were calcu-
lated with 95% confidence intervals (Cls). Data were
analyzed using SPSS Statistics version 17.0J (SPSS Inc.,
Chicago, IL), with p < 0.05 considered statistically
significant. Analyses for outcomes were conducted
using the intention-to-treat approach with last obser-
vation carried forward imputation.

RESULTS

Fifty-nine patients were enrolled in this study: 29 in the
PEP group and 30 in the control group. All patients
participated with their mothers. The groups were well
matched at baseline (Table 2). Three patients withdrew
from the study after its initiation, and thus their full
outcomes were not available for inclusion (Fig. 1).
None of the patients required a change in topical
corticosteroids or frequency of daily skin care, treatment
with systemic corticosteroids, or an addition or increase
in the dose of antihistamines during the trial. No side
effects from the use of topical corticosteroids were
observed.

The data of scores and changes at each time point
are shown in Table 3. The change in SCORAD in the
PEP group as a primary outcome was significantly
better than that of controls at 6 months. Objective
SCORAD in the PEP group improved significantly
more at 6 months than in the control group. There
was significantly greater improvement in the pruritus
score at 3 months and the sleeplessness score at 3 and
6 months in the PEP group than in controls. The DFI

TABLE 2. Baseline Characteristics of Patients

Parental education

Characteristic program (n = 29) Control (n = 30)

Age, mean + SD 224+ 1.6(0.55.7) 2.6 + 1.4 (0.8-5.1)

(range)
Sex, n (%)
Male 19 (65.5) 22 (73.3)
Female 10 (34.5) 8 (2.7)
SCORAD, 40.2 + 14.2 42.0 £ 13.6
mean + SD
Objective SCORAD, 30.0 + 12.8 30.8 £ 11.2
mean + SD
Symptom score, mean £+ SD
Pruritus 55+£25 6.5 £ 2.1
Sleeplessness 4.6 £2.5 4.7+ 2.6
DFI score, 8.1 £ 6.7 7.1 £ 54
mean + SD
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Figure 1. Study components and randomization flow chart.

improved in favor of the PEP group, but this
difference was not significant between the groups.

The amount of topical corticosteroid usage was
lower during the second 3 months than in the first
3 months in both groups (Table 4). The total amount
used was less in the PEP group, but there was no
significant difference between the groups. The amount
of topical corticosteroid use did not correlate with the
change in SCORAD or DFI score for each period
(data not shown).

With respect to anxiety about corticosteroid usage,
more than 70% of parents in both groups felt at least a
little anxious (score 3) about corticosteroids at the
beginning of the study. The anxiety scores in the PEP
group were significantly better than in controls at 3
(p = 0.02) and 6 (p = 0.02) months. At 6 months, one
in the PEP group and two in the control group
remained very anxious (score 5). The anxiety in each
group was not significantly associated with the level of
corticosteroid use.

DISCUSSION
Main Findings

This RCT demonstrated the beneficial long-term effects
on eczema severity in childhood AD of a 2-day PEP.
The improvement in the SCORAD and objective
SCORAD in the PEP group was significantly larger

Lost to follow-up due to
relocation (n=2)

Completed study
{n=28)

Analyzed
(n=30)

at 6 months than in controls. Improvements were also
seen in sleeplessness scores and corticosteroid anxiety
scores.

Parents in the PEP group were educated about the
benefits of proper skin care, empowering them and
improving their quality of care, as has been reported in
previous studies (4,8,16—18). In line with other studies
(6,19), this program involved group discussion in
addition to lectures. We believe that our program had
elements that enhanced self-confidence and reduced
anxiety, leading to better treatment outcomes (20).

Because the therapeutic efficacy of topical corti-
costeroids depends not only on potency, but also on
the application method (21), we believe that the PEP
group showed greater improvement because parents
were educated in didactic and practical sessions.
Moore et al (9) showed that nurse-led eczema
workshops including treatment demonstrations
resulted in greater improvement in eczema severity
than a dermatologist-led clinic group, which was
associated with a greater use of wet dressings, but
patients in that trial were bathed more frequently. In
our trial, there were no differences between groups
with respect to bathing, and wet dressings were not
used. Our previous study revealed that parents who
were taught how to apply corticosteroids based on
the fingertip unit applied greater amounts during
the acute phase than those unaware of this measure
(12). Therefore we focused on the practical sessions
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TABLE 3. Scores and Changes of Eczema Severity, Symptom and QoL at 3 and 6 months

PEP Control Mean difference in Ascore* 95% CI* p*f

SCORAD (0-103)

Baseline 40.2 + 14.2 42.0 + 13.6

3 months 18.4 +£9.9 27.8 £ 8.5

A3M 22.0 + 13.3 142 + 14.7 6.8 —0.7-14.3 0.075

6 months 154 + 7.6 27.8 £ 10.8

A6M 24.1 + 14.9 13.6 + 14.6 10.0 2.3-17.7 0.012
Objective SCORAD (0-83)

Baseline 30.0 + 12.8 30.8 £ 11.2

3 months 150 £ 7.8 18.9 + 6.6

A3M 14.8 £ 12.3 11.9 £ 12.6 23 —4.2-8.9 0.477

6 months 12.5 £ 49 21.0 £+ 8.6

A6M 16.8 + 12.4 9.2 £12.0 7.1 0.8-13.5 0.028
Symptom score (0-10)

Pruritus

Baseline 554+ 25 6.5 + 2.1

3 months 1.9 £ 1.8 50+ 1.7

A3M 4.0 +£2.3 1.6 £2.5 2.2 0.9-3.4 0.001

6 months 1.6 +£ 2.0 38 +22

A6M 4.0 +£2.6 28 £24 1.3 0.0-2.6 0.056

Sleeplessness

Baseline 46 £2.5 47 £2.6

3 months 1.5+ 1.9 4.0 +2.0

A3M 32+24 0.7 + 3.0 2.3 0.9-3.7 0.002

6 months 1.3+£22 3.0+ 2.5

A6M 34+24 1.5+ 34 1.6 0.0-3.1 0.048
DFTI (0-30)

Baseline 8.1+ 6.7 7.1 £54

3 months 4.7 £ 4.6 54+ 48

A3M 3.1 £ 5.1 1.7+5.5 1.4 —-1.3-4.2 0.294

6 months 39 + 3.7 5.1 +£48

A6M 4.0 +£ 5.5 1.8 +£438 2.1 —0.5-4.8 0.111

PEP, parental education program; SCORAD, scoring atopic dermatitis; DFI, Dermatitis Family Impact Questionnaire; A3M, change from
baseline to 3 months; A6M, change from baseline to 6 months. Values are expressed as mean + SD.

*Intention-to-treat approach.
tAssessed by an unpaired -test.

TABLE 4. Amount (Grams) of Topical Corticosteroid Used

Parental

education

program Control 95% CI p*
0-3 mos 94.4 + 63.6 99.8 + 79.8 —43.8-33.0  0.78
3-6 mos 37.1 £ 31.6 57.0 £+ 45.5 —40.6-0.94  0.06
Total 131.6 + 84.0 156.8 + 112.4  —78.0-27.6  0.34

Parental education program and control values are given as
mean £ SD.
*Assessed using unpaired Student z-test.

of skin care during the program. Patients in the
PEP group had lower SCORAD scores than the
control group at 6 months, suggesting that their
eczema was better controlled over a considerable
period of time.

Many patients and parents of children with AD are
worried about corticosteroid use (22), and in many
cases this is not revealed to physicians. In our trial,
corticosteroid anxiety scores in the PEP group were

lower at 3 and 6 months than in control group. It has
been reported that parents were able to eliminate their
anxicties about AD after discussions (23,24). There-
fore it was possible that parents who underwent our
education program used corticosteroids more appro-
priately, resulting in efficacious treatment and an
overall reduction in the total amount of corticoste-
roids required. Nevertheless, several parents in both
groups remained anxious about corticosteroid use at
6 months. Further psychoeducational intervention
may be warranted in these cases.

Strength and Limitation

We evaluated the effect of PEP using objective scores
and other validated scores. By using digital photo-
graphs, we could conceal group allocation and time of
assessment from the objective scorer.

We stopped recruiting participants before achiev-
ing our target recruitment. Nevertheless, significant
and clinically meaningful differences between the
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groups were observed because we had overestimated
the standard deviation of our main outcomes when
powering the study.

Using a model of inpatient care to deliver this
2-day education package may not translate well to
other health care settings. Nevertheless, this program
had the advantage of allowing participants to engage
in the education program without distraction, and
people living a considerable distance away from the
hospital could take part. It is likely that a similar
education program delivered without the need for an
overnight stay would be equally effective.

CONCLUSION

This study showed that a 2-day educational program
resulted in a decrease in AD severity that was evident
for 6 months. Because we did not follow these
patients for longer than 6 months, longer-term studies
may be warranted to assess the possible need for
continuing parental education.
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