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Results: Of the 464 children who participated in the ISAAC, 50 (10.8%) reported having asthma,
179 (38.8%) allergic rhinitis, and 126 (27.3%) atopic dermatitis. The average level of Der 1 mea-
sured in the bedding of the 202 children in 2016 was 295.8 ng/m?2. The levels of Der 1 in the
intervention group—but not in the nonintervention group—significantly decreased in 2017 and
2018. The symptoms of asthma, allergic rhinitis, and atopic dermatitis in the children of inter-
vention group and their families decreased after allergen avoidance practices.

Conclusions: Allergen avoidance practices relieved allergic symptoms in school children after

the Great East Japan Earthquake.
© 2022 Codon Publications. Published by Codon Publications.

Introduction

The increased environmental humidity that follows natural
disasters such as floods and tsunamis supports the rapid
multiplication of fungi and bacteria, resulting in infectious
diseases and the exacerbation of asthma."? For example,
the levels of airborne fungi have increased inside dwell-
ings in Fukushima, Japan, since the 2011 Great East Japan
Earthquake,® and various species of mites, which are oth-
erwise well-known triggers of allergy and asthma, feed on
fungi.* In addition, we have already reported a rare patient
of allergic bronchopulmonary mycosis who was exposed to
Eurotium herbariorum while residing in post-earthquake
temporary housing in the city of Ishinomaki.>

The prevalence of bronchial asthma and atopic der-
matitis in children increased after the Great East Japan
Earthquake and the resulting tsunami.®’ Ishinomaki,
located in eastern Miyagi Prefecture, was damaged by the
large tsunami, which increased development and exacerba-
tion of asthma in adults.?® We reported that mass screening
for respiratory and allergic diseases revealed a 24% preva-
lence of asthma among adults who have been living in tem-
porary dwellings in Ishinomakior since 2014. In addition,
Ishinomaki residents diagnosed with asthma confirmed
mite-specific immunoglobulin E (IgE) antibody titers that
were higher than Aspergillus-specific IgE antibody titers.’

Whether the prevalence of allergic diseases in chil-
dren in Ishinomaki has increased since the earthquake is
not known. Currently, there are no reports of mite allergen
levels in bedding within the disaster area, or of the effects
of post-earthquake allergen avoidance practices on allergic
symptoms in children.

Several reports have supported the efficacy of aller-
gen avoidance in children.'®"" However, the Global Initiative
for Asthma’s (GINA) guidelines do not recommend aller-
gen avoidance as a general strategy in asthma patients.”
There is limited evidence of clinical benefits for sensitized
children with asthma who use multi-component avoidance
strategies, although there is limited evidence of clinical
benefits for asthma patients who use single-strategy indoor
allergen avoidance techniques.'*"

We demonstrated that using environmental interven-
tions, based on a 32-task checklist for allergen avoidance,
was associated with reduced levels of Dermatophagoides
group 1 (Der 1) in the bedding of adult asthma patients."”
In addition, asthma symptoms decreased, minimum
peak expiratory flow levels increased, and decrease was
observed in fractional exhaled nitric oxide levels.'

In the current study, we performed a survey for the
International Study of Asthma and Allergies in Childhood
(ISAAC)" in Ishinomaki, Japan, comprising 7-8-year-old
children, to investigate the prevalence of asthma, allergic
rhinitis, and atopic dermatitis after the Great East Japan
Earthquake. Some of the children, along with their par-
ents, received individualized guidance on allergen avoid-
ance according to the 32-task checklist. We investigated
changes in the Der 1 level in the bedding (futons or mat-
tresses) and allergic symptoms of the children, their par-
ents, and their siblings after an intervention of allergen
avoidance practices.

Subjects and methods

Study population

As a study site, we selected Ishinomaki in the Miyagi
Prefecture, which had not been surveyed as of 2016,
although the Miyagi Prefecture had been targeted in other
health surveys of children after the Great East Japan
Earthquake.®”® In July 2016, we conducted an ISAAC survey
in Ishinomaki comprising 1109 7-8-year old second-grade
children and collected responses from 464 children."”

Survey details

Of the 464 children who participated in the ISAAC ques-
tionnaire, we evaluated the levels of Der 1 on the mat-
tresses or futons of 202 children in September or October
2016. We reported the results of the bedding Der 1 level
to the children and parents and presented at the allergen
avoidance seminar. Attendance in the seminar, held thrice
a year until September 2018, by the children and their par-
ents was voluntary. The intervention group consisted of
17 children who attended at least one allergen avoidance
seminar and had the levels of bedding Der 1 measured in
September 2017. The nonintervention group was decided
by the parents’ individual decision. The nonintervention
group consisted of 17 children who did not attend any aller-
gen avoidance seminar and had the levels of bedding Der 1
measured in September 2017. A final measurement of bed-
ding Der 1 level of 14 children in the intervention group
and nine children in the nonintervention group was con-
ducted in September 2018 (Figure 1).

Prior to attending any intervention seminar and
until September 2018 thrice a year, the children in the
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Study Protocol

1,109 second-grade children attending elementary school in Ishinomaki City
in 2016

464 children completed the ISAAC survey

202 children had bedding Der 1 levels measured for the
first time in September or October 2016

I —

Intervention group Non-intervention group
n=17 n=17

| —

Intervention group Non-intervention group
n=14 n=9

Children who had bedding
Der 1 levels measured in
September 2017

Children who had bedding
Der 1 levels measured in
September 2018

Figure 1 Study protocol. Flow diagramillustrating the progress
of patients during this study.

intervention group, their parents, and their siblings were
evaluated in terms of their allergic symptoms for asthma,
allergic rhinitis, and atopic dermatitis by visual analog
scale (VAS).”

Ethics

The hospital ethics committee at our hospital approved the
study in accordance with the Helsinki Declaration. Written
informed consent was obtained from all patients or their
legal representatives. The ethics approval number was
R2016-06 at the National Hospital Organization Saitama
Hospital and 30-006 at the Hiratsuka City Hospital.

Measurements
Questionnaire

The questionnaire consisted of an ISAAC survey regarding
the presence or absence of wheezing, asthma, allergic rhi-
nitis, and atopic eczema."” The questionnaire also included
questions about allergic diseases of family members, the
damage to their home caused by the earthquake, and their
current residence.

Visual analog scale

The authors created the following new VAS for the degree
of allergic symptoms with reference to the report pre-
sented by Stewart et al.”: In particular, 10: | have some
symptoms every day, and it is a big hindrance to my life; 9:
I have some symptoms every day and have some trouble in
my life; 8: | have symptoms almost every day, but there are
days when | don’t really care; 7: | have symptoms almost
every day, but there are many days when | don’t care
much; 6: | have about half of the symptoms every week; 5:
| have symptoms for at least one day of the week; 4: There

are 3 or more days of the week with symptoms but there
are weeks with no symptoms; 3: There is 1 day in a week
with symptoms but there are weeks with no symptoms; 2:
| have symptoms for several days in a month; 1: | may have
very few symptoms in a month; 0: No symptoms at all in a
month.

Measurement of Dermatophagoides group 1 level on
futon or mattress

Bedroom dust samples were collected on an adhesive
tape; tape pieces were placed into a polystyrene tube
(10 x 70 mm) and then extracted with 2 mL of phosphate
buffer solution (PBS) containing 0.2% (v/v) Tween 20,
0.2% (w/v) bovine serum albumin (BSA), and 0.05% (w/v)
sodium azide (PBS-T-BSA) by placing these on an orbital
shaker overnight at room temperature. Samples on adhe-
sive tape with a ratio of 1:100 w/v (20 mg in 2 mL) PBS-T-
BSA were extracted for 4 h at room temperature. Levels of
Dermatophagoides pteronyssinus 1 (Der p 1) or D. farina 1
(Der f 1) were quantified by using a previously developed
fluorometric  enzyme-linked-immunosorbent  serologic
assay (ELISA).2> 2! Results were expressed as nanograms
of allergen/m? on adhesive tape according to the method
described by Yasueda et al.? Inter-sample variations were
accounted for by averaging the results from two adhesive
tape samples.

Allergen avoidance strategy

In March 2017, the 17 participants of the intervention
group received microfiber covers (Microgard, Yasaka Co.,
Chiba, Japan) to place on their pillows and futons or mat-
tresses. Participants were instructed on allergen avoid-
ance strategy according to a checklist that included 32
techniques across the following five sections—1: humidity
countermeasures, 2: control of sources of Der 1 pollution,
3: overall management of bedding, 4: maintenance of
futons or beds, and 5: efficient cleaning of bedrooms."” In
addition to these interventions, we held an environment
improvement seminar thrice a year, during each of which
we addressed mite allergen avoidance according to the
32-item checklist and gave participants the results of their
health examination."

Statistical analysis

All values are expressed as mean + SD or median + standard
error of mean (SEM), unless otherwise specified. Data from
two groups were compared statistically by using the Mann-
Whitney U-test; comparison of groups by using two-way
ANOVA with repeated measures, or with Chi-square test,
revealed no significant differences between the two val-
ues. Mean values for data obtained at seasonal time points,
before and after intervention, or at first and final examina-
tions, were compared by using the Wilcoxon matched pairs
t-test; P > 0.05 were considered statistically significant. All
statistical analyses were performed by using the SPSS for
Windows, version 20 (SPSS, Chicago, IL, USA).
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the ISAAC survey results of these 34 children with those
of the 430 children who did not have bedding Der 1 level
quantified (Table 1).

Overall, 49.1% of the 464 participants were males, 50
(10.8%) had asthma, 179 (38.8%) had allergic rhinitis, and

Results

A total of 464 children were recruited to participate in the
ISAAC survey, and measured the bedding Der 1 level of 34
of these children in the fall of 2016 and 2017. We compared

Table 1 A total of 464 children participated in the ISAAC survey. Of these participants, 34 children having bedding Der 1 level

measured in the fall of 2016 and 2017 were compared with children who did not have bedding Der 1 level quantified in terms

of allergic disease characteristics.

Characteristics Children who Children who Comparison
of all had bedding participated in between
students who Der 1 level the ISAAC survey children who did
participated measured in but did not have and did not have
in the ISAAC the fall of 2016 bedding Der 1 bedding Der 1
survey and 2017 level measured level measured
n =464 n=34 n =430 P
Gender (male/female, n) 228/236 21/13 207/223 NS
Prevalence based on ISAAC
Asthma Yes/No, (%) 50/414 (10.8%) 8/26 (23.5%) 42/388 (9.8%) <0.05
Allergic rhinitis Yes/No (%) 179/282 (38.8%) 23/11 (67.6%) 156/271 (36.5%) <0.01
Atopic dermatitis Yes/No (%) 126/335 (27.3%) 16/18 (47.1%) 112/316 (26.2%) <0.05
Onset of allergic disease according to doctor’s diagnosis
Asthma, mean + SD (y) (n) 29+18(n=43) 26+1.2(n=7) 3.0+ 1.9 (n=36) NS
Allergic rhinitis, mean + SD (y) (n) 46+20nn=70) 3.8+25(n=8) 47x+2.0(n=62) NS
Atopic dermatitis, mean + SD (y) (n) 26+24(n=66) 19+16((n=11) 2.8+2.5(n=055) NS
Food allergy, mean + SD (y) (n) 19+22Mn=20) 1.7+21 (n=3) 19 +2.3 (n=17) NS
Family history of asthma
Mother or father, n (%) 58/406 (12.5%) 9 (26.5%) 49 (11/4%) 0.01
Siblings, n (%) 51/413 (11.0%) 6 (17.6%) 45 (10.5%) NS
Grandmother or grandfather, n (%)) 10/454 (2.2%) 1 (2.9%) 9 (2.1%) NS
Family history of allergic rhinitis
Mother or father, n (%) 108/356 (23.3%) 15 (44.1%) 93 (21.6%) <0.01
Brothers, n (%) 84/380 (18.1%) 9 (26.5%) 75 (17.4%) NS
Grandmother or grandfather, n (%)) 5/459 (1.1%) 2 (5.9%) 3 (0.7%) <0.01
Family history of atopic dermatitis
Mother or father, n (%) 537411 (11.4%) 10 (29.4%) 43 (10.0%) <0.01
Brothers, n (%) 61/403 (15.1%) 6 (17.6%) 55 (12.8%) NS
Grandmother or grandfather, n (%) 4/460 (0.9%) 1(2.9%) 3 (0.7%) NS
Smoking history of mother or father 190/63/211 18/5/11 172/58/200 NS
(never-smoker/ex-smoker/current smoker)
Extent of damage to home in the earthquake NS
Completely destroyed, n (%) 101 (21.8%) 7 (20.6%) 94 (21.9%)
Large-scale half-destroyed, n (%) 81 (17.5%) 5 (14.7%) 76 (17.7%)
Half destroyed, n (%) 16 (3.5%) 0 16 (3.7%)
Partially damaged, n, (%) 170 (36.7%) 13 (38.2%) 157 (36.6%)
No damage, n, (%) 82 (17.7%) 9 (26.5%) 73 (17.0%)
No residence, n (%) 13 (2.8%) 0 13 (3.0%)
Relocation after the earthquake (yes/no) 223/237 (48.5%) 14 (41.2%) 209 (49.1%) NS
Residence at the time of the survey (n = 463) NS
Temporary housing, n (%) 13 (2.8%) 1(2.9%) 12 (2.8%)
New detached house after the earthquake, 112 (24.2%) 12 (35.3%) 100 (23.3%)
n (%)
Rental housing, n (%) 104 (22.5%) 6 (17.6%) 98 (22.8%)
Lived in a relative’s residence after the 23 (5.0%) 1 (2.9%) 22 (5.1%)
earthquake, n (%)
A house that have lived in since before the 211 (45.6%) 14 (41.2%) 197 (45.9%)
earthquake, n (%)
Age of house, mean + SD (y) 14.6 + 16.1 11.0 £ 11.4 15.0 £ 16.5 NS
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126 (27.3%) had atopic dermatitis. The average age of onset
was 2.9 + 1.8 years for asthma, 4.6 + 2.0 years for aller-
gic rhinitis, and 2.6 + 2.4 years for atopic dermatitis. The
number of children with a family history (either the mother
or father) of having: asthma was 58 (12.5%), allergic rhini-
tis was 108 (23.3%), and atopic dermatitis was 53 (11.4%).
The prevalence of asthma (P < 0.05), allergic rhinitis (P
< 0.01), and atopic dermatitis (P < 0.05) was significantly
increased in children who had bedding Der 1 levels mea-
sured compared with children who did not have bedding
Der 1. An allergic history of asthma, allergic rhinitis, and
atopic dermatitis was significantly increased in mothers or
fathers whose children had bedding Der 1 levels measured
compared with parents whose children had no bedding Der
1 (P <0.01).

In all, 39.3% of the children who participated in this
study had their homes completely destroyed or had
homes that underwent large-scale partial destruction
because of the Great East Japan Earthquake. Of the 460
children surveyed, 223 (48.5%) had moved more than
once after the earthquake, and 45.6% of the children
were living continuously in the same house since before
the earthquake (Table 1). At the time of the survey, 5
years after the earthquake, 2.8% of children lived in tem-
porary housing, 24.2% in newly built housing, and 22.5%
in rented housing.

According to the ISAAC survey, the prevalence of
asthma, allergic rhinitis, and atopic dermatitis did not differ
significantly between the intervention and nonintervention

groups (Table 2). Allergic rhinitis is seasonal and often
exacerbates in the fall. Family history of asthma and aller-
gic rhinitis was not significantly different between the
intervention and nonintervention groups, but the parents
in the intervention group had a significantly increased his-
tory of atopic dermatitis compared to the nonintervention
group (P < 0.05) (Table 2). There were no significant differ-
ences between the two groups in terms of parents’ tobacco
use, relocation after the earthquake, or the length of time
at their current residence.

The average Der 1 level in the bedding of 202 children
in September or October 2016 was 295.8 ng/m?. Comparing
the average Der 1 levels measured in the bedding of 34
children in 2016 and 2017 with those of 168 children in 2016
revealed no significant difference (233.9 ng/m? vs. 298.5
ng/m?) (data not shown).

The average Der 1 level measured in September or
October 2016 did not differ between the intervention group
(239.7 ng/m?) and the nonintervention group (212.9 ng/m?)
(Figure 2a). In the intervention group, bedding Der 1 level
decreased from September or October 2016 to September
2017 for 16 of the 17 children (P < 0.01). However, in the
nonintervention group, bedding Der 1 level did not signifi-
cantly change from 2016 to 2017(Figure 2a).

According to the VAS, the symptoms of asthma (P <
0.01), allergic rhinitis (P < 0.05), and atopic dermatitis (P
< 0.05) in children of the intervention group significantly
decreased from September or October 2016 to September
2017 (Figure 2b).

Table 2 Comparison between the intervention group that participated in mite allergen avoidance survey and the

nonintervention group.

Intervention group

Nonintervention group

Gender (male/female, n)
Prevalence based on the ISAAC survey
Asthma, yes/no (%)
Allergic rhinitis, yes/no (%)
Atopic dermatitis, yes/no (%)
Onset of Allergic disease based on doctors’ diagnosis
Asthma mean + SD (y) (n)
Allergic rhinitis mean + SD (y) (n)
Atopic dermatitis mean + SD (y) (n)
Food allergy mean + SD (y) (n)
Family history of asthma
Mother or father, n (%))
Siblings, n (%)
Grandmother or grandfather, n (%)
Family history of allergic rhinitis
Mother or father, n (%)
Brothers, n (%)
Grandmother or grandfather, n (%)
Family history of atopic dermatitis
Mother or father, n (%))
Brothers, n (%)
Smoking history of mother or father (never-smoker/
ex-smoker/current smoker)
Relocation after the earthquake, yes/no (%)
Age of house mean + SD (y)

n=17 n=17 P
10/7 11/6 NS
6/11 (35.3%) 2/15 (11.8%) NS
12/5 (70.6%) 11/6 (64.7%) NS
9/8 (52.9%) 6/11 (35.3%) NS
2.8+1.5(n=5) 20+0(n=2)
3.8+2.5(n=6) 35+£35(h=2)
1.2 + 0.8 (n=5) 2.5 + 2.0 (n=6)
0.5+0.7 (n=2) 4.0 (n=1)
6/11 (35.3%) 3/14 (17.6%) NS
4/13 (23.5%) 2/15 (11.8%) NS
1/16 (5.9%) 0 NS
8/9 (47.1%) 7/10 (41.2%) NS
5/12 (29.4%) 4/13 (23.5%) NS
2/15 (11.8%) 0 NS
8/9 (47.1%) 2/15 (11.8%) <0.05
3/14 (17.6%) 3/14 (17.6%) NS
8/4/5 10/1/6 NS
7/10 (41.2%) 7/10 (41.2%) NS
10.6 + 12.2 11.5 + 10.8 NS
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Figure 2 (A) Change in bedding Der 1 levels from 2016 to 2017 in intervention and nonintervention groups. (B) Change in allergic
symptoms score for asthma, allergic rhinitis, and atopic dermatitis before and after intervention in the intervention group.
P < 0.01; NS: not significant.
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Figure 3 Changes in bedding Der 1 levels before allergen avoidance intervention and at 1 and 2 years after the initiation of
allergen avoidance measures in intervention and nonintervention groups. *P < 0.05; NS: not significant.

In 2016 and 2018, the bedding Der 1 level was mea-
sured for 14 children in the intervention group and nine
children in the nonintervention group. The parents in the
intervention group attended the allergen avoidance semi-
nars an average of 4.6 times over a 2-year period. The bed-
ding Der 1 level in the intervention group decreased in the
first year after intervention (2017) as well as in the second
year (2018). However, the bedding Der 1 level in the nonin-
tervention group did not change significantly from 2016 to
2018 (Figure 3).

According to the VAS, the symptoms of asthma, aller-
gic rhinitis, and atopic dermatitis decreased from 2016 to
2018 in the children who participated in the study (Figure
4a) and in their parents (Figure 4b) and siblings (Figure
4c). These effects were maintained for 2 years after the
intervention.

Discussion

Noninfectious consequences of a flooding disaster are com-
mon and include miliaria, immersion foot syndromes, irri-
tant and allergic contact dermatitis, traumatic wounds,
animal bites, arthropod assault as well as exacerbation of
existing skin conditions, such as atopic dermatitis, psori-
asis, and alopecia areata, because of increased stress or
nonavailability of daily medications.?

Owing to the size of the Great East Japan Earthquake
and the resulting damage caused in Ishinomaki, the
prevalence of allergic diseases and Der 1 level on the
mattresses or futons of children from this city were inves-
tigated. We have already reported that in Kanagawa
during the autumn, the average Der 1 level on the

mattresses and futons of adult patients with asthma was
44.8 ng/m? and 45.0 ng/m?, respectively.”® In the cur-
rent study, the mean Der 1 level on the mattresses or
futons of children, measured in September or October
2016 in Ishinomaki after the Great East Japan Earthquake,
exceeded 200 ng/m?. However, whether these high Der
1 levels were a direct consequence of the earthquake is
unknown, because Der 1 levels were not measured until
5 years after the earthquake. In addition, the prevalence
of asthma based on the ISAAC survey did not increase
despite there being an increase in the prevalence of
asthma in adults with a history of residence in tempo-
rary housing after the Great East Japan Earthquake.’
The prevalence of asthma, rhinitis, and atopy in the sec-
ond-grade, 7 to 8-year-old children of Ishinomaki in our
research was not as high as reported by the ISAAC survey
in other countries?*?* and Japan.26%

We neither measured serum immunoglobulin E (IgE)
Radioallergosorbent testing (RAST) for house dust mite
(HDM) nor performed skin prick test for HDM in these chil-
dren. Allergic rhinitis is seasonal and often exacerbated in
the fall. We established the exacerbation of allergic rhinitis
by an exposure of mite allergen.

The sample size in this study was small. Entry and
recruitment in the intervention test was based on parents’
desire; so as a result, the intervention test was performed
with a small number of participants.

Children whose bedding Der 1 levels were measured
and their parents had a higher prevalence of asthma, aller-
gic rhinitis, and atopic dermatitis than the children who did
not have Der 1 level measured. In this study, the research
subjects who had more severe symptoms and were more
likely to volunteer to have their bedding Der 1 levels
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Figure 4 Changes in allergic symptom scores for asthma, allergic rhinitis, and atopic dermatitis before allergen avoidance
intervention and at 1 and 2 years after initiation of allergen avoidance measures in (A) children participating in the study, (B)
children’s parents, and (C) children’s siblings. Symptom scores from 10 to O are as follows: 10: | have some symptoms every day,
and it is a big hindrance to my life; 9: | have some symptoms every day and | have some trouble in my life; 8: | have symptoms
almost every day, but there are days when | don’t really care; 7: | have symptoms almost every day, but there are many days when
| don’t care much; 6: | have about half of the symptoms every week; 5: | have symptoms for at least 1 day of the week; 4: there
are 3 or more days of the week with symptoms but there are weeks with no symptoms; 3: there is 1 day in a week with symptoms
but there are weeks with no symptoms; 2: | have symptoms for several days in a month; 1: | may have very few symptoms in a
month; 0: No symptoms at all in a month.
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measured were biased. However, both intervention and
nonintervention groups did not differ significantly regard-
ing to background factors, except that the parents of the
children in intervention group had more atopic dermatitis.

We were not able to analyze the frequency of hospital
visits and treatment for children with allergic symptoms.
However, a questionnaire survey conducted at the time of
the seminar stated that it became possible to reduce the
frequency of hospital visits and the dose of therapeutic
drugs for children with decreased allergic symptoms.

We used VAS for evaluating the clinical effects of aller-
gen avoidance practices. We evaluated adult asthma using
a similar VAS to evaluate decrease in asthma symptoms
after antigen avoidance practices, and demonstrated that
VAS was useful.' The nonintervention group only measured
the amount of mite allergen, and we did not investigate
because the measurement of changes in VAS might affect
the nonintervention status.

This study demonstrated that an intervention for
allergen avoidance in children in Ishinomaki successfully
decreased both bedding Der 1 levels and allergic symp-
toms. For allergen avoidance, we provided group guid-
ance by using slides and individual guidance provided
by experts. In addition, a 32-item checklist was used for
each household to respond to the participants’ questions
because of the small number of parents and children who
participated in the allergen avoidance seminars. Moreover,
we believe that repeating the allergen avoidance training
thrice each year contributed toward the reduced levels
of mite allergen after 2 years of beginning the interven-
tion. The nonintervention group received no information
related to allergen avoidance practices, other than result
reports; therefore, we do not know whether the noninter-
vention group conducted any allergen avoidance program.
However, the Der 1 levels in the nonintervention group did
not significantly change between the initial measurement
in 2016 and after 1 or 2 years.

In summary, this study did not establish any relation-
ship between increased Der 1 levels on the mattresses or
futons of children in Ishinomaki and the damage caused
by the Great East Japan Earthquake. However, both the
Der 1 levels on the mattresses or futons of children in the
intervention group and the children’s symptoms of allergic
diseases decreased after allergen avoidance practices. We
believe that our current findings would be useful in pro-
viding advice regarding allergen avoidance measures in the
event of a future earthquake.
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