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Table 3. Generalized estimating equations for each symptom.

Symptom
present No symptom GEE

Fever Mean SD Mean SD B SE  p-value Exp(B)
Sex 0.046 0.2661 0.862 1.048
Age 3478 6924 37.82 8.895 —0.044 0.0110 0.000%* 0.957
Annual income 370 1.591 3.50  1.607 0.073 0.0637 0.250 1.076
Minimum temperature  4.655 2.5315  5.348 2.9407 —0.058 0.0270 0.031%* 0.944
Hours of sunlight 2.578 2.8574 3.151 3.2239 —0.076 0.0254 0.003** 0.926
Median humidity 76.31 7231 76.10 7.358 —0.009 0.0088 0.32 0.991
Weekday or holiday 0.080 0.1347 0.554 1.083
Coughing

Sex 0.384 0.2593 0.138 1.469
Age 3606 5.545 37.85 8.954 —0.029 0.0080 0.000%* 0971
Annual income 351 1359 3.50 1.613  —0.010 0.0650 0.882 0.990
Minimum temperature 5.015 2.8145 5352 2.9413 —0.042 0.0223 0.062 0.959
Hours of sunlight 2772 3.0623 3.157 3.2254 —0.034 0.0181 0.058 0.966
Median humidity 76.85 7.592 76.08 7.349 0.008 0.0057 0.145 1.008
Weekday or holiday 0.222 0.0697 0.001** 1.248
Diarrhoea

Sex —0.113 0.3287 0.732 0.894
Age 3549 6418 37.81 8.893 —0.030 0.0146 0.038** 0.970
Annual income 3.55 1.664 3.50 1.607 0.026 0.0905 0.773 1.027
Minimum temperature 5.112 2.9279 5344 29386  0.019 0.0369 0.611 1.019
Hours of sunlight 2794 3.2217 3.148 3.2217 —0.032 0.0376 0.396 0.969
Median humidity 76.55 7174 76.10 7.357 0.002 0.0120 0.889 1.002
Weekday or holiday —0.156 0.1906 0.414 0.856
Vomiting

Sex —0.109 0.3291 0.741 0.897
Age 3426 7.620 37.81 8.887 —0.046 0.0214 0.032%* 0.955
Annual income 297 1.632 350 1.607 —0.217 0.1449 0.134 0.805
Minimum temperature 4.371 2.5365 5346 2.9391 —0.051 0.0462 0.271 0.950
Hours of sunlight 2.050 2.5977 3.150 3.2228 —0.135 0.0469 0.004** 0.874
Median humidity 77.35 6879 76.10 7.358 0.001 0.0171 0.933 1.001
Weekday or holiday —0.034 0.2165 0.874 0.966
Rash

Sex 1.185 1.0015 0.237 3.270
Age 2843 3.664 37.81 8.885 —0.199 0.0326 0.000** 0.617
Annual income 3.69 1814 3.50  1.607 0.053 0.2451 0.827 1.055
Minimum temperature 4.786 2.9974 5.344 2.9385 —0.144 0.0643 0.025** 0.866
Hours of sunlight 3.017 3.0967 3.147 3.2220 —0.019 0.0625 0.762 0.981
Median humidity 76.12  7.510 76.10 7.357 0.004 0.0172 0.838 1.004
Weekday or holiday —0.483 0.2155 0.025** 0.617
Others

Sex —0.440 0.3542 0.214 0.644
Age 36.55 6917 37.84 8938 —0.002 0.0147 0.913 0.998
Annual income 243 1222 3.53 1.606 —0.654 0.1765 0.000** 0.520
Minimum temperature 5214 2.8481 5.347 29413 —0.020 0.0150 0.189 0.981
Hours of sunlight 3.041 3.1820 3.151 3.2230 —0.017 0.0130 0.198 0.983
Median humidity 76.08 7301 76.10 7.359 —0.003 0.0042 0.426 0.997
Weekday or holiday 0.147 0.0609 0.016%* 1.159

Notes: **p < 0.05; *p < 0.1.
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increase in minimum temperature, especially during the warm season, is associated
with a decrease in the onset of cardiovascular or respiratory events (Pantavou et al,
2008). It has also been reported that a decrease in humidity at a temperature of less
than 15°C resulted in an increase in the rate of torsion of the testes (Srinivasan et al.
2007). A sharp decrease in temperature has been reported to exacerbate symptoms
such as itching sensations in patients with atopic dermatitis (Vocks et al. 2001).
Moreover, an increase in maximum temperature of 1°C was found to increase overall
mortality by 0.9%, and a mean temperature of 32°C or above has been reported to
increase overall mortality by 7.3% (Hu et al. 2008). An article about the relationship
between climate and hospitalization in children with asthma demonstrated that
children aged 04 years were the most vulnerable to climatic changes. More children
were hospitalized on cold and dry days with low absolute humidity (Nastos et al.
2008). An article on the relationship between climate and respiratory infection
demonstrated that temperature and humidity were strongly associated with the
development and aggravation of respiratory infection. Of note, there was an increase
in death rate about two weeks after cold days with low humidity (Nastos et al. 2006).
An article on the relationship between climatic changes and death rates
demonstrated that rapid climatic changes were a critical risk factor for death. Of
note, the physical conditions are influenced at three days in winter and at one day in
summer after rapid climatic changes (Nastos et al. 2011).

However, few studies have been conducted to investigate the correlation between
changes in the daily physical condition of a general population not suffering from
any particular disease, and changes in environmental factors.

When ambient temperature decreases during winter, symptoms such as runny
nose, sneeze, cough or fever commonly appear. Moreover, bacterial infections,
common cold and influenza are frequently reported to increase during winter in
clinical practice (Heikkinen and Jdrvinen 2003; Tanaka 1998). These correspond to
the result that when the minimum ambient temperature decreases, it is likely that
many people will experience symptoms of poor health, especially fever. Conversely,
when the minimum ambient temperature increases, the overall health conditions of
the general population tend to improve. The web-based questionnaire collects data
regarding changes in the respondents’ daily physical condition on a real-time basis,
which allowed investigation of the correlation between environmental factors and
the physical condition of the general population.

The results also revealed that the physical condition of the respondents improved
as the hours of sunlight increased. Additionally, more people were ill on weekdays
than on holidays. It is possible that the latter finding was related to stress. Indeed, an
increase in the prevalence of disease caused by psychosocial stress in recent times has
been reported (Schmidt et al. 2008), and attending school or work on a weekday may
result in psychosocial stress, which could have an effect on the physical condition. In
contrast, a more relaxing time on holiday is likely to relieve stress (Butler et al. 2009)
and improve the physical condition.

The “presence/absence of specific symptoms” was found to be significantly
correlated with hours of sunlight. Hours of sunlight has been reported to be
correlated with the secretion of serotonin in the brain; therefore, mental disorders
such as depression and anxiety, which are associated with decreased serotonin
secretion, may be improved by sunlight exposure (Lambert et al. 2002). In addition,
ultraviolet exposure increases the synthesis of vitamin D, and appropriate quantities
of vitamin D may be a preventative factor against immune-related disorders, such as
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multiple sclerosis and type 1 diabetes mellitus, infections and cancer (Norval et al.
2007). It has also been reported that the risk of human papillomavirus (HPV)
infection decreases as the amount of sunlight exposure increases. Despite the
reported effects of increased sunlight, the increase in ultraviolet radiation resulting
from depletion of the ozone layer could have adverse effects on the body such as
acute damage to the eyes and skin. Additionally, sunlight exposure is associated with
an increased risk of skin squamous cell carcinoma, epidermodysplasia verruciformis-
HPV infection and decreased skin or systemic immunoreactivity (Termorshuizen
et al. 2004).

The results of this study revealed that the appearance of symptoms decreased
with increased hours of sunlight. These findings were in accordance with the positive
effects of sunlight exposure on the human body observed in previous reports.

Although it has been reported that intra-individual variability, amount of
sunlight exposure and individual background significantly influenced the effects of
sunlight exposure on intracellular DNA, and that ultraviolet-induced DNA damage
accumulated over three to six days (Moller et al. 2002), this was not relevant at the
time of year our survey was conducted.

An article about the relationship between health conditions and individual
factors indicated that health conditions varied with sex, age and income. Men were
more vulnerable than women. Younger persons were more vulnerable. Those with
higher incomes had better health conditions (Belloc et al. 1970). The present survey
also demonstrated that individual factors influenced health conditions.

It should be noted that there are some limitations to this study. In the
questionnaire, the severity and specificity of symptoms in the questions could not be
determined by the researcher. This survey was also limited in terms of the assessment
of the reliability of respondents’ answers due a self-reporting system being used.

The cost of the three-month survey in Izumo was 8.28 million yen (US§$ 103,500).
It would be ideal to conduct surveys about changes in the environment and health
conditions of the general population in major cities in Japan all year long. Although
a web-based survey is cheaper than paper-based or face-to-face surveys, if the survey
was expanded to main cities in Japan or carried out over a full year, the expense
would be massive. Thus, because of the excessive cost of such surveys, the target area
and period in this survey were limited. January to March was selected because we
assumed that changes in health conditions caused by environmental changes would
be most common during the period from winter to spring (specifically January to
March). The results of this study demonstrated that changes in body conditions were
associated with environmental changes. However, as described above, health
conditions and climatic changes have time trends. Thus, a survey should be
conducted throughout the year in different seasons and months. In the future, we
hope to expand the survey area and study period. In addition, given that sunlight
exposure may have an impact on the human body not only on the day of exposure,
but three to six days later (Moller et al. 2002), it may be necessary to perform a more
detailed analysis using lag times to investigate the correlation of sunlight with
physical condition.

Conclusions

The WDQH enabled monitoring of changes in physical condition on a real-time
basis by daily collection of data. Changes in the daily physical condition of the
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general population were found to be correlated with changes in certain environ-
mental factors. In particular, it was revealed that the following factors in winter/
spring were associated with physical condition: fever, cough, diarrhoea, vomiting
and rash decreased with age. Others decreased as household income increased. An
increase in minimum temperature was associated with a reduction in fever and rash;
an increase in hours of sunlight was associated with a reduction in fever, and
vomiting; holidays were associated with better physical condition and less coughing
and others, while rash increased.
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Abstract

Background: The Great East Japan Earthquake occurred on March 11, 2011. Tokyo and Osaka, which are located 375 km and
750 km, respectively, from the epicenter, experienced tremors of 5.0 lower and 3.0 seismic intensity on the Japan Meteorological
Agency scale. The Great East Japan Earthquake was the fourth largest earthquake in the world and was accompanied by a
radioactive leak at a nuclear power plant and a tsunami. In the aftermath of a disaster, some affected individuals presented to
mental health facilities with acute stress disorder (ASD) and/or post-traumatic stress disorder (PTSD). However, few studies have
addressed mental stress problems other than ASD or PTSD among the general public immediately after a disaster. Further, the
effects of such a disaster on residents living at considerable distances from the most severely affected area have not been examined.

Objective: This study aimed to prospectively analyze the effect of a major earthquake on the prevalence of insomnia among
residents of Tokyo and Osaka.

Methods: A prospective online questionnaire study was conducted in Tokyo and Osaka from January 20 to April 30, 2011. An
Internet-based questionnaire, intended to be completed daily for a period of 101 days, was used to collect the data. All of the
study participants lived in Tokyo or Osaka and were Consumers’ Co-operative Union (CO-OP) members who used an Internet-based
food-ordering system. The presence or absence of insomnia was determined before and after the earthquake. These data were
compared after stratification for the region and participants’ age. Multivariate analyses were conducted using logistic regression
and a generalized estimating equation. This study was conducted with the assistance of the Japanese CO-OP.

Results: The prevalence of insomnia among adults and minors in Tokyo and adults in Osaka increased significantly after the
earthquake. No such increase was observed among minors in Osaka. The overall adjusted odds ratios for the risk of insomnia
post-earthquake versus pre-earthquake were 1.998 (95% CI 1.571-2.542) for Tokyo, 1.558 (95% C1 1.106-2.196) for Osaka,
and 1.842 (95% Cl,1.514-2,242) for both areas combined.

Conclusions: The prevalence of insomnia increased even in regions that were at a considerable distance from the epicenter.
Both adults and minors in Tokyo, where the seismic intensity was greater, experienced stress after the earthquake. In Osaka,
where the earthquake impact was milder, disturbing video images may have exacerbated insomnia among adults,
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Introduction

On March 11, 2011, the Japanese islands sustained a
9.0-magnitude earthquake. Unlike previous major earthquakes
in Japan [1,2], this earthquake was followed by a tsunami that
devastated the affected areas [3]. More than 20,000 individuals
were recorded as dead or missing. The tsunami also caused
extensive damage to the Fukushima Daiichi nuclear power plant,
resulting in a level 7 nuclear accident [4,5]. This induced
considerable anxiety among residents living near the nuclear
power plant and among people living as far away as the Tokyo
metropolitan area [6]. Images of the tsunami and scenes of the
nuclear accident were shown repeatedly on television and the
Internet.

In the aftermath of a disaster, people may experience not only
physical disorders but also acute stress disorder (ASD), which
can persist for up to 4 weeks. Furthermore, chronic
post-traumatic stress disorder (PTSD) is common among

Table [. Number of participants zccording to sex and age group.
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individuals who have faced such situations [7]. Studies of
disaster-related mental disorders typically include an assessment
of the prevalence of PTSD, follow-up of patients diagnosed
with ASD [8], and a comparison of the numbers of new and
previous cases of PTSD in a given area. However, because these
studies are usually planned after a disaster, pre-disaster
prevalence must be determined retrospectively. A recollection
of previous insomnia is likely to be less accurate than the
prospective reporting of current symptoms of insomnia,
especially during the traumatic aftermath of a disaster.

The current study made use of a daily health survey that was
administered to 3128 participants in Tokyo and 1925 participants
in Osaka {Table 1) from January 20 to April 30, 2011. One
question on the survey specifically asked about the presence or
absence of insomnia. Because the Great East Japan Earthquake
oceurred during the course of this survey, this was a rare
opportunity to prospectively assess the impact of an earthquake
on the prevalence of insomnia among residents of Tokyo and
Osaka.

Tokyo Osaka

N (male/female) N {male/female)

Adults (220 years of age)

Minors (<20 years of age)

1182 (564/618)
743 (373/370)

2073 (999/1074)
1035 (575/480)

Methods

Study Period and Locations

This survey began on January 20, 2011 and continued for 10]
days until April 30, 2011, The questionnaire collected data
related to the individual’s health status on the day of the survey,
and participants were instructed to complete the survey every
day for the duration of the study period. The survey was
conducted via an Internet-based questionnaire among residents
of the Tokyo metropolitan area and Osaka, the largest city in
western Japan. Tokyo is located approximately 375 km from
the epicenter of the earthquake (N 38°06" E 142°51") and
approximately 200 km from the Fukushima Daiichi nuclear
power plant (N 37°42' E 141°03"). The seismic intensity of the
main shock in the center of Tokyo, as recorded by the Japan
Meteorological Agency (JMA), was 5.0 Lower on the JMA

httpr/fwww.i-imrorg/2013/1/62/
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scale [9]. The IMA scale is comprised of 5 phases from 1 to 5.
Grades 5 and 6 are further classified into 2 subcategories: upper
and lower. During an earthquake with an intensity of 5.0 Lower,
people may find it difficult to move around, but major
destruction is generally not expected. In contrast, many people
find it hard to move during earthquakes with an intensity of 5.0
Upper [9]. Shinjuku Ward, where the offices of the Tokyo
Metropolitan Government are located, was subsequently hit by
10 aftershocks that continued until April 16, 2011, The seismic
intensity of the aftershocks was 3.0, strong enough to be felt
by most people inside buildings [9]. Osaka, the other area
investigated in the survey, is situated 750 km from the epicenter
of the earthquake. The seismic intensity of the main shock was
recorded as 3.0 in the offices of the Osaka Prefectural
Government. Osaka did not receive any aftershocks with a
seismic intensity »3.0 (Figure 1).
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Figure 1. Map of the locations relevant to this study.
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Participants

This study was conducted with the assistance of the Japanese
Consumers’ Co-operative Union (CO-OP). All respondents who
completed the questionnaire lived in Tokyo or Osaka and resided
in households that included CO-OP members who placed food
orders via the CO-OP website.

Survey Method

This study was conducted with the approval of the Ethics
Committee of Nara Medical University (authorization code:
220). The general health condition of the participants, including
their sleeping patterns, was investigated using an Internet-based
questionnaire. The original aims of this survey were to determine
the impact of biological factors, such as infectious diseases, and
abiotic factors, such as climate, on the physical condition of
residents during the study period. The survey method and data
processing methods were described in detail in our previous
study [10].

Registration Method

Respondents were recruited through a banner advertisement on
the CO-OP’s website. Each participant was rewarded with 500
yen (US $1=91.15 yen on the first day of the survey) upon
registration for participating in the survey. No remuneration, in
the form of cash, was given for providing answers on a daily
basis.
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Daily Survey Method

The original research plan was to send a reminder email to all
the respondents on each day of the survey that would direct
them to the website where they could provide their responses.
The email was distributed as planned until day 50 of the survey.
The Great East Japan Earthquake occurred on day 51 of the
survey. The reminder emails were discontinued, as it was
decided that the participants, who were recovering from the
disaster, should not be burdened. Further responses were left
to the participants’ discretion during a hiatus period from March
14 to April 5,2011, when the reminders were reinstituted. After
the earthquake, respondents were able to submit descriptions
of their physical condition by voluntarily visiting the website.

The daily survey procedure was designed to be simple. After
confirming the everyday health condition of the family,
participants were asked to access the survey website and answer
several questions. The first question asked whether any family
member was in poor health. If the participant answered “no”,
they were excluded from the survey. If the participant answered
“yes”, they were asked to answer additional “yes” or “no”
questions on 19 symptoms; these questions pertained to the
individual filling out the questionnaire as well as each member
of his or her family [10]. The presence or absence of insomnia
was prospectively investigated for 50 days before and 51 days
after the Great East Japan Earthquake (including the day of the
earthquake).
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Statistical Analysis

In both surveyed areas, the prevalence of insomnia was
caloulated on a daily basis (the number of people reporting
symptoms of insomnia divided by the number of responses per
day) among people aged <20 years and those aged >20 years.
Using a chi-square test, the presence or absence of insomnia
before and after the earthquake was investigated for any
correlation with region or participant age. A multivariate
analysis was carried out using logistic regression analysis and
a generalized estimating equation. The presence or absence of
insomnia was the dependent variable. The independent variables
included insommnia occurring after the earthquake, sex, age,
region of each participant, the status of reminder emails (sent
or not), and the incidence of pollinosis, which plagued
approximately 30% of adults in those urban areas during the
spring [ 1]. The statistical analyses were carried out using SPSS
version 19.0 (1IBM, Chicago, IL, USA).

Results

Response Rate

The mean (SD) daily response rate during the period when
reminder emails were sent was 64.17% (5.78%) for Tokyo and
68.31% (5.18%) for Osaka. The response rate did not decline
significantly over the course of the study. The response rate
during the period when no reminder emails were sent (March
14 to April 5, 2011) was 24.47% (12.97%) for Tokyo and
27.82% (13.55%) for Osaka.

Table 2. Chi-square analysis according to sex and age.

Sugiura et al

Daily Prevalence of Insomnia

Figures 2 and 3 illustrate the daily prevalence of insomnia in
Tokyo and Osaka, respectively, according to age. The figures
also indicate the dates of the main ecarthquake and the
aftershocks with seismic intensity >3.0. Before the earthquake,
the average daily prevalence of insomnia in Tokyo was 1.05%
(0.18%) for adults (age =20 years) and 0.53% (0.22%) for
minors (age <20 years); after the earthquale, this value increased
t0 2.35% (0.65%) for adults and 1.90% (1.17%) for minors. The
maximum seismic intensity of the main earthquake was 5.0
Lower in Tokyo (Figure 2).

Before the earthquake, the average daily prevalence of insomnia
in Osaka was 1.25% (0.25%) for adults and 0.092% (0.14%)
for minors; after the earthquake, this value increased to 1.83%
(0.51%) for adults but remained approximately the same at
0.089% (0.17%) for minors. The maximum seismic intensity
of the main earthquake was 3.0 in Osaka (Figure 3).

A chi-square test was conducted to analyze the data according
to region and age group. There was a significant increase in the
number Tokyo residents who reported symptoms of insomnia
after the earthquake (P<.001 for both adults and minors)
compared with that before the earthquake. The same findings
were reported for adults in Osaka after the earthquake (P<.001).
No significant difference was observed among minors in Osaka
(Table 2). We conducted a similar chi-square test that excluded
the period during which no reminder emails were sent and
similar results were obtained.

Region Chi-square value  Degrees of free- P Odds ratio 95% ClI
dom
Tokyo Adults 246.63 1 <.001 2.107 1.916-2.317
Minors 128.52 1 <.001 2.763 2.301-3.319
Osaka Adults 34.65 i <.001 1.438 1.273-1.623
Minors 0.087 I 77 1.096 0.595-2.020
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Figure 2. Prevalence of insomnia in Tokyo. The prevalence of insomnia increased after the earthquake for both adults and rainors in Tokyo. Figure 3. Prevalence of insomnia in Osaka. The prevalence of insomnia among adults increased after the carthquake. The prevalence of insomnia
among minors remained approximately the same as that before the earthquake.
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Table 3. Multivariate analysis of factors associated with the prevalence of insomnia.

Odds ratio P 95% C1
Predictor for sleeplessness ?
Post-earthquake vs pre-earthquake 1.842 <001 1.514-2.242
Age 220 years vs age <20 years 2.246 027 1.095-4.605
Female vs male 1510 109 0.912-2.501
Presence vs absence of pollinosis 2.334 001 1.437-3.791
Tokyo vs. Osaka 1.404 187 0.848-2.323
No reminder email vs reminder email 1.303 016 1.050--1.617
Predictor of sleeplessness
Tokyo
Post-earthquake vs pre-carthquake 1.998 <.001 1.571-2.542
Age 220 years vs age <20 years 1378 A21 0.631-3.010
Female vs male 1.670 903 0.90-3.087
Presence vs absence of pollinosis 2.437 005 1.317-4.509
No reminder email vs reminder email 1.4335 004 1.121-1.838
Osaka
Post-earthquake vs pre-earthquake 1.558 Ot 1.106-2.196
Age 220 years vs age <20 years 13.987 <.001 6.408-30.530
Female vs male 1.285 .554 0.554--2.983
Presence vs absence of potlinosis 2.193 047 1.012-4.751
No reminder email vs reminder email 1.005 983 0.658-1.535

2 values are total counts from Tokyo and Osaka

Discussion

Overall

This study examined the prevalence of insomnia among
residents in areas that were at different distances from the
epicenter of the Great East Japan Earthquake. This is a unicue
study in that it analyzes the effect of a great earthquake on the
rates of insomnia and includes a pre-event baseline in the same
group.

Great East Japan Earthquake and Its Impact

Major earthquakes have been common throughout the
Asia-Pacific region over the past 2 decades [12,13], with more
major earthquakes occurring in Japan than in any other country.
In recent decades, 4 particularly large earthquakes have hit
Japan, including the Great Hanshin Earthquake of 1995, which
hit the Osaka region [1,2,14,15]. The Great East Japan
Earthquake was the fourth largest earthquake in the world and
was accompanied by 2 major events that could have occurred
only in a modern society. First, the earthquake caused a
radioactive leak at a nuclear power plant. Second, video images
of the ensuing tsunami were recorded, and the footage was
shown repeatedly on television; they were also available on the
Internet. These images had a profound psychological impact
on viewers. In the aftermath of a disaster, affected individuals
may present to mental health facilities with ASD and/or PTSD

http://svwwisimrorg/2013/1/62/
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[16-19). However, few studies have addressed mental stress
problems other than ASD or PTSD among the general public
immediately after a disaster. Although ASD and PTSD tend to
draw greater research attention in studies related to a major
disaster, the effects of such a disaster on residents fiving at
considerable distances from the most severely affected area
have not been examined. This study revealed an increase in the
prevalence of insomnia among the general public immediately
after the occurrence of a major earthquake. To our knowledge,
this is the first study conducted in Japan that presents
longitudinal data on the persistence of insomnia in 2 age groups.

Daily Prevalence of Insomnia in Tokyo and Osaka

The daily prevalence of insomnia increased among both adults
and minors in Tokyo after the Great East Japan Earthquake.
Although the daily prevalence of insomnia increased among
adults in Osaka, a similar increase was not observed among
minors. The adjusted odds ratios for insomnia after versus before
the earthquake were 1.998 (95% CI 1.571-2.542) for Tokyo,
1.558 (95% CI 1.106-2.196) for Osaka, and 1.842 (95% CI
1.514-2.242) for the 2 areas combined. These results
demonstrate an increased prevalence of insomnia among
residents in regions located at considerable distances from the
immediate zone of the disaster. In Tokyo, where there was no
observable infrastructure damage due to the tsunami, 7 people
died as a result of the initial tremor. In addition, many people
in Tokyo experienced considerable psychological strain for a

Interact | Med Res 2013 | vol. 2 }iss. | {€2|p.7
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prolonged period. Many commuters were stranded because of
interrupted transportation services, and there was a high risk of
radioactive contamination associated with the nuclear accident.
The increased prevalence of insomnia among minors in Tokyo,
who are generally less susceptible to stress induced by indirect
sources such as media coverage, may be attributable to the
effects of the aftershocks. In contrast, the seismic intensity of
the main shock in Osaka was 3.0; therefore, direct feelings of
fear were likely to be less common, and there was an absence
of palpable aftershocks. The prevalence of insomnia among
minors in Osaka following the earthquake was not increased,
which can be explained by the residents’ exposure to fewer
direct and local effects. However, an increased number of adults
in Osaka reported insomnia. This may have stemmed from
exposure to information reported by the media. Other possible
causes of insomnia among these adults include anxiety about
their future and memories of the disaster caused by the Great
Hanshin Earthquake of 1995.

Questionnaire Survey and Its Advantages

A Web-based questionnaire survey was used in the current study
because more data are acquired with Internet-based
epidemiological surveys than with conventional, paper-based
surveys [20,21]. This method was effective in targeting general
residents and enabling the acquisition of information from
people with medical complaints deemed very mild to warrant
a visit to a medical facility. In addition, this survey method was
successful because the participants were required to respond
only to simple questions regarding the presence or absence of
symptoms, thus, the input burden was low. Although a
meta-analysis of 68 studies [22] indicated that the normal
response rate 1o Internet-based surveys is low (39.6%), the daily
response rate for this study during the period when reminder
emails were sent was 64.17% (5.78%) for Tokyo and 68.31%
(5.18%) for Osaka. The survey questions were not specifically
designed to detect post-disaster psychological conditions, and
insomnia was only | of several conditions investigated.
Participants’ responses were limited to the presence or absence
of insomnia, and there was no attempt to determine the severity

Sugiura et al

of the condition. Because insomnia was investigated as only |
of several conditions, participants were unaware that their
responses would be used in a study on post-disaster stress, even
after the earthquake struck. Tt is possible, therefore, that the
participants were less inclined to answer “yes” to the question
about any experience of insomnia symptoms. This possibility
is supported by the fact that the average daily prevalence of
insomnia among adults before the earthquake was 1.1% in
Tokyo and 1.3% in Osaka; these rates are lower than the values
reported by an earlier survey on the prevalence of insomnia
among Japanese adults [23].

Limitations

Immediately after the earthquake struck, an ethical decision was
made to refrain from sending reminder emails. Therefore, the
response rate was low during this period. However, no
significant difference in the daily prevalence of insomnia
correlated with the use of these reminder emails in either Tokyo
or Osaka. The chi-square test results were similar between
analysis including and excluding this time period. Although the
reminder emails were included in the logistic regression analysis
as an independent variable, the presence or absence of the
reminder emails inevitably remains a limitation of this study
and a potential source of bias. However, we believe that this
factor had a negligible effect on the results.

Conclusions

This study examined the prevalence of insomnia among
residents in areas distant from the epicenter of the Great East
Japan Earthquake. In Tokyo, where the seismic intensity was
higher, both adults and minors experienced increased rates of
insomnia as a direct result of the earthquake and its aftershocks.
Further, mental stress induced by information broadcast by the
media may have influenced the prevalence of insomnia. In
Osaka, where the seismic intensity was lower, only adults
exhibited an increased prevalence of insomnia. Health care
practitioners should be aware that individuals might experience
mental stress, including insomnia, even in areas distant from
those that are directly affected by a natural disaster.
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Verification of Feasibilily of Post-marketing Monitoring and Discussion of Signal Detec-
tion Methods: Maeyashiki A*!, Akahane M*), Sugiura H*!, Onitake K*2, Ohkusa Y*?, Okabe N*#,
Hasegawa A*, Yamaguchi K**, Ushijima Y*, Suzuki T*!, Imamura T*!

Signal detection methods using data, such as adverse drug reactions reporting, have been deve-
loped for post-marketing drugs. These methods have been examined in Japan by the Pharmaceuti-
cals and Medical Devices Agency. However, no survey method has been established to study the
food borne health disorder resulting from post-marketing foods. In this study, we utilized the post-
marketing surveillance for the early detection of food borne health disorder and examined the

{easibility of post-marketing monitoring. We obtained consent fyom the union members of the
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*Mitsubishi Research Institute, Inc
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Japanese Consumers' Co-operative Lnion (JCCUJ and collected product purchase data at the
JCCU to conduct a daily health survey using Internet questionnaires. We calculated the signal de-
tection indexes {or same combinations of faods and symptams, referring to the procedures for ad-
verse drug reaction, and detected several signals that indicated health disorder. Our results demon-
strate the feasibility of post-marketing monitoring. In the futwre, we will determine the threshold
of alert about health problems using various signal detection methods 1o improve the precision of
analysis hased on post-marketing monitoring.

Key words: Post marketing monitoring, Signal detection, Health survey, Inlernel questionnaires,
Health disorder
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