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Objectives: Women and men might experience psychological distress differently during a disaster. This
study investigated gender differences in the factors associated with psychological distress among
working-age people 1 to 2 years after the Great East Japan Earthquake.

Methods: A cross-sectional household survey of victims who remained living in their homes was
conducted between May and December 2012 in Ishinomaki City, Japan. Psychological distress was
defined as a Kessler Psychological Distress Scale >5, and gender differences were examined using a
logistic regression analysis.

Results: Data were obtained from 2593 individuals, and 1537 participants were included in the analyses.
Psychological distress was observed in 28.0% of the participants. Living in a household without a
salaried income and a low frequency of leaving the house were associated with psychological distress
among women. Young age, lack of occupation and no informational support were associated with
psychological distress among men. Income change due to the disaster and health complaints were
associated with psychological distress in both genders.

Conclusions: For women, stable household income and frequently leaving the house can be protective
factors. For men, intervention focusing on young people, occupational support, and informational
support may be useful. Income change after the disaster and health complaints may be risk factors in
both genders. (Disaster Med Public Health Preparedness. 2019;13:487-496)
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from psychological distress due to the tremendous Men

ollowing a large-scale disaster, victims can suffer Differential Impacts of Disasters on Women and
Disasters disproportionally impact women relative to

changes in their lives and the loss of family,

friends, property, belongings, and/or jobs.! Additionally,
because of these extraordinary impacts, some victims
may experience stress-related mental health problems
that include sleep disturbances,” posttraumatic stress
disorder,* anxiety disorders, depression,S and even
suicidal ideation.® Although psychological distress
typically refers to a nonspecific mental health problem
that is a normal emotional reaction to a stressor, it
can also be characterized by depression and anxiety
symptoms.’ Furthermore, psychological distress can be a
risk factor for cerebrovascular disease.® Thus, leaving
psychological distress could result in serious health-
related issues. Following a disaster, psychological distress
can be prolonged,” and assessment of the risk of such
distress among survivors may allow for the provision of
appropriate care. Indeed, such assessment is among the
most important public health and health care services
relatelccl) 1tlo a disaster, even when it occurs many years
later.™

men.'? Previous disasters have killed more women than
men,"? and this was also the case with the Great East
Japan Earthquake (GEJE) in 2011.'*" In addition to
the direct effects associated with disasters, women and
men might also have different experiences during var-
ious phases following a disaster due to a variety of bio-
logical and sociocultural variables.'® The socially
constructed differences between women and men are
derived from the social roles that women and men
voluntarily and involuntarily assume, ' and these could
be considered gender differences.

Similarly, the psychological impacts of natural dis-
asters on women and men may also differ. Gender
differences have been identified in postdisaster stress,
distress, and disorders,! with females being more
adversely affected.!” Additionally, women and men
may differ with respect to both risk and protective
factors.'®

Disaster Medicine and Public Health Preparedness

Copyright © 2018 Society for Disaster Medicine and Public Health, Inc. DOI: 10.1017/dmp.2018.80

https://doi.org/10.1017/dmp.2018.80 Published online by Cambridge University Press

487


https://doi.org/10.1017/dmp.2018.80
https://doi.org/10.1017/dmp.2018.80

Psychological Distress After Natural Disaster

Importance of the Midterm Recovery Period

The four-phase model of comprehensive emergency man-
agement after a disaster, which is known as the “disaster
cycle,” includes mitigation, preparedness, response, and
recovery phases.!”?® In the response phase, a variety of
measures are taken by governmental and nongovernmental
organizations with the goal of recovering from the damage. In
the recovery phase, which may continue for a number of years
after the disaster, efforts are usually directed toward returning
life to normal or to improving conditions.'” However, as time
passes, the volunteer organizations that provide material
support for survivors slowly withdraw.”! Due to the far-
reaching effects of the losses caused by the disaster, such as
loss of family members and changes in income, survivors’ lives
are usually not fully reconstructed within the 1- to 2-year
postdisaster period; therefore, it is important to assess psy-
chological distress and identify any associated factors to
mitigate the risks.

The Great East Japan Earthquake

The GEJE involved a 9.0 magnitude earthquake and a huge
tsunami that hit the Tohoku region of northeast Japan on
March 11, 2011.%2 The catastrophic power of the GEJE took
nearly 20 000 lives, and nearly 400 000 houses were com-
pletely or partially destroyed.?’ Furthermore, since the GEJE,
considerable impact of this event on mental health has
become increasingly evident.”*

Ishinomaki City

Ishinomaki City is a coastal dwelling located in the Miyagi
Prefecture, in the northern part of Japan, which suffered
significant damage due to the GEJE. According to a census
conducted in 2010 prior to the GEJE,* the total population
was approximately 161 000, and there were approximately 58
000 households. Compared to the entire Japanese population,
there was a slightly higher proportion of elderly residents
(Ishinomaki City vs all of Japan: 26.9% vs 23.0%) and the
labor force participation rate was lower in both sexes (male,
69.1% vs 73.8%; female, 43.9% vs 49.6%). Large industries in
the city included manufacturing, wholesale, and retail
industries as well as health care and welfare, which followed
the same trends seen at the national level. However, the
proportions of persons employed in the agriculture sector and
fisheries were greater than for Japan overall.

Previous Research on Mental Health Issues After
Natural Disasters

The risk factors for mental health problems associated with a
disaster include young age,?® being female,>2"° low socio-
economic status,”C relocation,”’?! and lack of a social
network.?0?7%32 According to gender-based studies inves-
tigating the response and short-term recovery phases, eco-
nomic support is useful for men.?” For working-age (20-64
years) men living in temporary housing, a lower Kessler

Psychological Distress Scale (K6) score was related to having
social support from families, including emotional, informa-
tional, and instrumental support.’?> On the other hand, the
authors of that study reported that no variables were sig-
nificantly associated with psychological distress in women.

To date, no studies have clearly identified gender-based risk
and protective factors for psychological distress during the
mid-term recovery period, and there is little evidence con-
cerning victims who stayed in their homes and did not
relocate to temporary housing after the GEJE. These victims
were living in homes that had been seriously damaged by the
tsunami and received less support from governmental agen-
cies than did the individuals in temporary housing.>

The socioeconomic status of working-age people is generally
different from that of older people,”* and it is more likely that
working-age people would be economically protected by
income. However, in terms of social isolation, the working-
age population may be more vulnerable because they may
have fewer close relationships with neighbors, work in the
daytime, and/or have not lived in their community for a long
time due to marriage, work, or their children being educated
at schools. People in the workforce usually engage in social
interactions in the workplace. However, if a working-age
individual loses their job due to a disaster, they may engage in
fewer social interactions compared to before the disaster. In
fact, it was reported that working-age people were at risk of
social isolation after the GEJE.>

Aim of the Present Study

Because psychological distress in working-age victims is a
crucial issue, the present study aimed to investigate gender-
based risk and protective factors associated with psychological
distress among working-age victims who stayed in their
homes in the Ishinomaki City in Japan during the 1- to 2-year
postdisaster period following the GEJE.

METHODS

Setting and Study Design

This cross-sectional household survey was conducted in Ish-
inomaki City in the Miyagi Prefecture, which is the muni-
cipality with the largest number of casualties caused by the
GEJE. More than 70% of the total households in Ishinomaki
City (approximately 42 000 households) were inundated by
the tsunami that occurred following the earthquake.!>*®

Procedure (Data Collection)

The Health and Life Revival Council in Ishinomaki District
(RCI), which is a nongovernmental organization, conducted
a household survey of victims in Ishinomaki City who
remained living in their home despite the severe damage
caused by GEJE. The RCI was established by the staff of the
You Home Clinic, which has provided home-visit medical
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care in Ishinomaki City since August 2011. This service was
provided because the clinic staff were aware that victims who
continued to live in their seriously damaged homes had
various lifestyle-related needs.*”

The first-phase survey was conducted between October 2011
and March 2012 (6-12 months after the GEJE), and the
second survey was conducted between May and December
2012 (14-21 months after the GEJE). The data from the
second-phase survey were analyzed for the present study. The
primary objectives of the surveys were to identify households
in need of health and living support and to provide appro-
priate support to the victims.”’ The details and results of the
first-phase survey are described elsewhere.*??>%37

The second-phase survey consisted of two steps: a face-to-face
interview and a self-administered questionnaire.”?’ RCI
interviewers visited houses in the tsunami-inundated area and
conducted face-to-face interviews with representatives of the
households using a semistructured schedule that assessed the
overall situation of the household, including family structure
and the severity of damage. All interviewers were trained
with an instruction manual and on-the-job training during
home visits with experienced interviewers before starting the
survey by themselves. Additionally, a self-administered
questionnaire was distributed to each household member
aged 13 years or older and was either completed and collected
at that time, returned by mail or to a collection box at the
Ishinomaki City Hall, or collected by RCI staff members
during a subsequent visit. This individual-level questionnaire
evaluated health conditions and lifestyle factors, including
psychological distress. Both instruments were designed by the
RCI, and the project was commissioned by Ishinomaki City.

Participants and Recruitment

The survey was conducted in areas where households
experienced tsunami inundation above a floor level or in
which more than 70% of houses were completely destroyed.
The survey was conducted at households in which the
members were at home at the time of the visit; if nobody was
home, the interviewers left an absence contact slip and
revisited the household when it was convenient for that
household. Participants who were younger than 19 years of
age or older than 65 years of age, who were students, or who
did not complete the questions regarding psychological dis-
tress or gender were excluded from the final analyses.

Ethics

All study participants provided written informed consent prior
to participation, and ethical approval for this study was granted
by the Institutional Review Board of Teikyo University (No.
12-079). This study was conducted in such a way as to ensure
that it was culturally and socially appropriate, and the ques-
tionnaire was designed not to include questions about sensitive
or intimate matters. In order to minimize participants’ burdens,
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the interview was designed to be completed in less than
30 minutes, including the informed consent process. Addi-
tionally, the interviewers were trained in respectful listening and
appropriate empathy. At the time of the survey, the interviewers
ensured that the residents understood that participation was
voluntary and consent could be withdrawn at any time.

Data Sources

Psychological Distress

Data regarding participants’ psychological distress were
obtained using a validated Japanese version of the K6,%%! a 6-
item scale widely used to screen for psychological distress in
community epidemiological studies. The items include ques-
tions such as, “During the last 30 days, about how often did you
feel so depressed that nothing could cheer you up?” Each
question is rated on a 4-point Likert scale from O (not at all) to
4 (always); the total score ranges from O to 24, and a higher
score indicates a greater risk of psychological distress. When
screening for nonspecific psychological distress, such as mood or
anxiety disorders, in the Japanese general population, a score of
>5 is widely recommended as the cutoff point42; this criterion
was also used for the present analyses, where this study aimed to
investigate factors associated with psychological distress.

Demographic Characteristics

Data on the following demographic characteristics of parti-
cipants were collected: gender, age, number of household
members, sources of household income (3 categories: [1] sal-
ary only; [2] pension and salary; and [3] pension only, social
welfare including public livelihood assistance and unem-
ployment allowance, no regular income, or other), and type
of occupation (3 categories: [1] full-time or self-employed, [2]
part-time, and [3] unemployed or seeking work).

Social Characteristics

Participants were categorized according to how many times
they usually left home in a week: (1) 5 times or more, (2) 3 to
4 times, and (3) twice or less. Additionally, the amount of
social support perceived by participants was assessed across 3
dimensions: informational, emotional, and instrumental.
These 3 items addressing the following were developed based
on a series of social surveys*': (1) whether the respondent had
anyone to provide information to them (informational sup-
port), (2) whether the respondent had anyone to consult with
about their problems (emotional support), and (3) whether
the respondent had anyone who provided physical support,
care, or financial support (instrumental support). Survey-
specific questions, such as, “Is there any person you can rely
on in the neighborhood?’ and “If yes, who is the person?”
(open-ended question) were used to assess these items.

Damage Due to Disaster
The severity of the physical damage to participants’ homes
was categorized into 5 levels which were determined by
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Ishinomaki City: completely destroyed, largely destroyed,
half-destroyed, partially destroyed, or not damaged. Changes
in family structure were defined as any change in the number
of household members due to the disaster, including due to
the death or relocation of family members. Changes in family
structure or income as a result of the disaster were coded
dichotomously.

Health Complaints

Health complaints were evaluated using the question, “Do
you have any subjective symptoms that have lasted for longer
than 1 month that may affect your daily life?” If yes, and the
participant provided at least 1 positive response to the fol-
lowing items, the participant was categorized as “having
health complaints”: headache, dizziness, palpitation, sto-
machache, loss of appetite, overeating, asthma, sore throat,
cough and sputum, blurred vision, dermatitis, allergy, stiff
shoulders, lower back pain, knee pain, sleep difficulties,
oversleeping, and others.

Data Management and Analysis

All survey data were collected by RCI interviewers using a
paper-and-pencil-based instrument and then entered into a
password-protected computer. In collaboration with Teikyo
University, the RCI transferred the data, without the names
or detailed addresses of participants, to Teikyo University
researchers.

The participants’ characteristics, including demographics,
social characteristics, damage due to disaster, and health
complaints, were summarized with descriptive statistics. Chi-
square tests t tests and were used for comparison of these
characteristics among people with high and low K6 scores.

Data were analyzed with multivariate logistic regression
analyses using the stepwise selection method (inclusion and
exclusion criteria of 0.20) to calculate the odds ratios (ORs)
and 95% confidence intervals (Cls) of the outcome variables
(psychological distress: K6 score >5). All analyses were
independently performed for each gender.

All analyses were performed using SAS version 9.4 (SAS
Institute; Cary, NC, USA). All tests were 2-sided, and values
with 95% ClIs that did not reach 1.0 or had P values <0.05

were considered to indicate statistical significance.

RESULTS

Participants

The RCI interviewers visited 13 137 houses and were able to
contact members of 8021 households in which the members
had continued to reside in their own houses despite severe
damage. The other houses (5116 households) were no longer
occupied or no one was at home at the time of the visit.

Household members in 4032 households (11 430 individuals)

completed the face-to-face interview, and 2593 individuals in
1709 households responded to the self-administered ques-
tionnaire. Individuals who were age 14 or younger (n = 31),
were age 65 or older (n = 856), were students (n = 92), did
not complete the K6 (n = 69), andfor did not specify their
gender (n = 6) or age (n = 2) were excluded from the final
analyses. In total, data from 1537 individuals (961 female par-
ticipants and 576 male participants) were analyzed (Figure 1).

Participant Characteristics

The participant characteristics and the prevalence of psy-
chological distress are summarized in Table 1, along with
results of statistical comparison using t tests and chi-square
tests. Most participants were women (62.5%), the mean age
was 48.1 years (standard deviation [SD]: 12.2), and the
number of household members typically exceeded 2. Slightly
less than half the women were not employed, whereas
approximately three-quarters of the men were employed as
full-time workers or in self-employed positions. Women had
more social support than men, approximately 70% of parti-
cipants experienced complete or major destruction of their
houses, and the income levels of half of the participants were
changed due to the GEJE. Psychological distress (K6 score
>5) was observed in 28.0% of participants, and in more
women than men.

Main Results

Table 2 presents the ORs for experiencing psychological
distress according to the multivariate logistic regression ana-
lyses. Among women, having source of income other than a
salary (pension only, social welfare including public liveli-
hood assistance and unemployment allowance, no regular
income, or other) and a lower frequency of leaving the house
(number of times leaving the house: 0-2 per week) were
positively associated with psychological distress. Among men,
young age, unemployment or job seeker status, and a lack of
informational support were positively associated with psy-
chological distress. Among both men and women, experien-
cing a change in income due to the disaster and having
health complaints was associated with psychological distress.

DISCUSSION

The present study investigated the specific risk and protective
factors for psychological distress by gender among working-
age survivors of the GEJE in Ishinomaki City during the 1- to
2-year postdisaster period. Overall, psychological distress was
observed more commonly in women than men, and different
factors were associated with psychological distress in women
and men. Household income from a source other than a salary
and a low frequency of leaving the house were associated with
psychological distress in women, whereas young age, unem-
ployment or job seeker status, and no informational support
were associated with psychological distress in men. Income
change due to the GEJE and having health complaints were
associated with psychological distress among both genders.
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Participant Flow Chart.

Survey target 13137
(number of households visited) households
Not contacted
5116 households
Contacted 8021
households
Declined to participated in the survey
3989 households
4032
Responded to the face-to-face households
interview 11430
individuals
Did not respond to the self-
administered questionnaire
2323 households
8837 individuals
Responded to the self- houlsl%%lds
administered questionnaire 2593
individuals Individuals 14 years old or under (31)

or 65 years old or older (856)

887 individuals

Students

92 individuals

Absent K6 score (69), sex information (6),
or age (2)

77 individuals

Participants included

in the analyses individuals

1537 working-age

961 female

576 male

Originality and Strength

The present study is the first to investigate the gender-based
risk and protective factors for psychological distress in victims
of the GEJE who stayed in their homes during the midterm
recovery period. A survey of this magnitude investigating
individuals who remained in their homes after the disaster is
rare because entire communities were destroyed by the tsu-
nami and many neighborhood associations were dissolved
after the disaster. As a result, it was difficult for the Ishino-
maki City government to understand the needs and condi-
tions of residents. These households received less support
from governmental and nongovernmental organizations
because the recovery efforts tended to concentrate on people

living in shelters or temporary housing. Therefore, this survey
was entrusted to the RCI by Ishinomaki City.>’

Limitations

This study had several limitations that should be acknowl-
edged. First, because it used a cross-sectional design, causal
relationships among variables could not be inferred. Second,
participants in this study were not randomly selected from the
disaster survivors in Ishinomaki City but were instead chosen
by visiting each house, including unoccupied homes, and
asking household members to participate. Thus, background
information on nonrespondents was not available, and it is
possible that the results reflect sampling and participation
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Participant Characteristics and Prevalence of Psychological Distress
Total Female Male
N % K6 >5 (%) n % K6 >5 (%) n % K6 >5 (%)
All 1537  100.0 28.0 961 625 30.7 576 375 23.6
K6
0-4 1106 72.0 - 666 69.3 - 440 764 -
5-12 370 24.1 - 249 259 - 121 210 -
13-24 6l 39 - 46 4.8 - 15 26 -
Demographic characteristics
Age NS® NS NS
Mean + SD 48.1+12.2 483+12.0 485+11.9 492+114 474+12.6 46.0+13.0
Number of household members NS NS NS
1 63 4.1 254 23 24 26.1 40 6.9 25.0
2 330 215 29.7 218 227 30.7 112 194 27.7
>3 1144 74.4 27.7 720 749 30.8 424 736 224
Sources of household income *x NS NS
Salary and pension 715 46.5 27.1 464 483 30.0 251 436 219
Salary only 679 44.2 26.7 403 419 29.0 276 479 23.2
Income other than salary® 143 9.3 39.2 94 9.8 415 49 85 34.7
Occupation * NS *
Full time / self employed 681 44.8 24.4 261 276 299 420 732 21.0
Part time 298 19.6 30.5 238 252 30.7 60 105 30.0
Unemployed/seeker 541 35.6 31.8 447 473 31.8 94 164 319
N/A 17 15 2
Social characteristics
Number of times leaving home each week *x *x *x
5-7 873 57.2 229 516 54.0 25.6 357 626 19.1
34 309 20.3 29.5 238 249 29.8 71 125 28.2
0-2 344 225 39.2 202 211 45.1 142 249 31.0
N/A 11 5 6
Informational support *x *x *x
Yes 672 46.1 22.2 445 481 25.8 227 428 15.0
No 784 53.9 32.7 481 519 343 303 57.2 30.0
N/A 81 35 46
Emotional support * * NS
Yes 1257 86.3 26.8 837 904 29.2 420 793 22.1
No 199 13.7 34.2 89 9.6 40.5 110 20.7 29.1
N/A 81 35 46
Instrumental support NS NS NS
Yes 148 10.2 27.7 98 106 29.6 50 9.4 24.0
No 1308 89.8 27.8 828 894 30.3 480 90.6 235
N/A 81 35 46
Damage due to disaster
Level of house damage NS NS NS
Completely destroyed 291 20.5 313 179 20.0 35.2 112 214 25.0
Largely destroyed 690 48.6 27.0 439 489 28.3 251 48.0 24.7
Half destroyed 63 44 30.2 45 5.0 35.6 18 34 16.7
Partially destroyed 262 185 25.2 160 17.8 26.9 102 195 22.6
Not destroyed 114 8.0 28.1 74 83 35.1 40 7.7 15.0
N/A 117 64 53
Change in family structure due to disaster NS NS NS
Yes 467 304 29.6 286 29.8 329 181 315 24.3
No 1067 69.6 27.4 673 702 29.7 394 685 234
N/A 3 2 1
Change in income due to disaster *x ** *x
Yes 751 49.2 34.2 468  49.0 37.2 283 495 29.3
No 776 50.8 22.2 487 51.0 24.6 289 505 18.0
N/A 10 6 4
Health complaints *x ** **
Yes 601 40.0 44.9 414 441 46.6 187 332 41.2
No 900 60.0 16.6 524 559 17.8 376  66.8 14.9
N/A 36 23 13
aNS, nonsignificant, *, P < 0.05; **, P < 0.01.
bPension only, social welfare including public livelihood assistance and unemployment allowance, no regular income, or other.
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Odds Ratios of Experiencing Psychological Distress (K6 > 5), Calculated With a Multivariate Logistic
Regression Model
Female Male
OR 95% ClI P value OR 95% ClI P value
Demographic characteristics
Age (10 years)? b 0.8 (0.6-0.9) 0.01
Number of household members
1 0.4 (0.1-1.5) 0.23 0.8 (0.3-2.0) 0.61
2 0.7 (0.5-1.1) 0.12 1.7 (0.9-3.1) 0.08
>3 1.0 1.0
Sources of household income
Salary and pension 1.0
Salary only 1.0 (0.7-1.4) 0.95 b
Income other than salary® 23 (1.3-4.2) <0.01
Occupation
Full time / self employed 1.0
Part time -° 19 (0.9-3.8) 0.09
Unemployed/seeker 24 (1.3-4.5) <0.01
Social characteristics
Number of times of leaving home
each week
5-7 1.0
3-4 1.2 (0.8-1.8) 0.39 o
0-2 2.2 (1.5-3.3) <0.01
Informational support
Yes b 1.0
No 2.0 (1.2-3.4) <0.01
Damage due to disaster
Change in income due to disaster
Yes 2.0 (1.4-2.8) <0.01 1.7 (1.0-2.7) 0.04
No 1.0 1.0
Health complaints
Yes 33 (2.4-4.7) <0.01 43 (2.6-7.1) <0.01
No 1.0 1.0

2Age (10 yrs): Odds ratios when the age increased by 10 years.
bVariables not selected by the stepwise selection method.

®Pension only, social welfare including public livelihood assistance and unemployment allowance, no regular income or other.

biases. It is also possible that some high-risk populations did
not participate in the survey because they may have refused to
communicate with other individuals, including interviewers.
If so, the results of this study may have underestimated the
damage caused by this disaster. On the other hand, those who
worked outside the home may not have been available to
respond to the survey because they were not at home at the
time of the visit; thus, the findings may represent an over-
estimate of the damage. These possible selection biases may
reduce the generalizability of the present findings and thus
should be recognized as a limitation. Nevertheless, results for
a specific target population can provide important insights
into the prevention and early discovery of psychological
distress following a disaster among individuals in a tsunami-
inundated community who remained in their homes.

Interpretation
Although the prevalence of psychological distress in the present
study (28.0%) was comparable to the rates identified by

previous reports from disaster-stricken areas, it was still lower.
For example, more than 40% of working-age women and men
experienced psychological distress in the first year following the
GEJE,*"* and it has been shown that relocation is a risk factor
of psychological distress.””*’ The differences between the pre-
sent study and previous studies suggest that residents who stay
in their own community during the midterm recovery period
may have a specific type of resilience. Additionally, a young age
in males and health complaints in both genders can be risk
factors for psychological distress at 6 to 11 months after a
natural disaster”’; these findings are consistent with the present
results. Physical problems can result in mental health issues and
vice versa. Severe economic difficulty is also a risk factor for
poor mental health, regardless of gender or age.”” Consistent
with this finding, working-age women and men in the present
study who experienced an income change due to the GEJE
were at a higher risk of psychological distress. However, there
were gender differences in source of household income and
occupation. Unsalaried household income was a risk factor for
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psychological distress in women while unemployment was
associated with psychological distress only among men.
Because approximately half of the women in this study were
not employed, many may have had to continue to fulfil their
traditional role as housewives and had no choice but to rely on
family income. Thus, an unstable household income source (ie,
other than a salary) might have had a greater psychological
influence on women, especially during the midterm recovery
phase when victims tend to consider future restabilization. On
the other hand, the occupational status of men might have
been more significantly related to psychological distress than
was the source of household income. This may be due to
gender norms in a society, for example, the expectation that
men should work outside the home. The actual employment
situation, which differed between men and women, would also
be relevant. There are still remarkable gender gaps in eco-
nomic participation and opportunities in Japan,* and it has
been reported that women had fewer employment opportu-
nities than men after the disaster.** Accordingly, men may
have felt that they could not rely on the income of their wife
and this employment-related stress could have in turn resulted
in psychological distress. It has been reported that the ten-
dency of men to identify with a job role, and stronger bread-
winning obligations, could affect their mental health.*’

The frequency of leaving the house may be a generic indi-
cator of health, including mental health.*® In the present
study, women with a low frequency of leaving the house were
more likely to report psychological distress. Of course, it is
also possible that psychological distress made it less likely that
these individuals would leave the house; in any event, how-
ever, women who cannot go out frequently should be pro-
vided with appropriate services.

In terms of support, a previous survey of survivors living in
temporary housing 10 months after the GEJE showed that social
support from family, including informational, emotional, and
instrumental support, was related to lower levels of psycholo-
gical distress in the male working-age population.*” Addition-
ally, the lack of a social network as a result of having few family
and friendship ties may have been a risk factor for poor mental
health, regardless of gender, at 6 to 11 months after the GEJE.?’
The present study examined associations between psychological
distress and 3 kinds of support: informational, emotional, and
instrumental. Informational support from neighbors was asso-
ciated with low psychological distress for working-age men,
whereas psychological distress was not related to the availability
of support among working-age women. It is possible that male
workers seemed to have a difficult time participating in their
neighborhood community to obtain necessary information, and
this may have led to higher levels of anxiety.

Implications for Policy and Practice

These findings carry several possible implications for policy
and practice. First, efforts should be made to aid women in
finding employment and to foster an environment in which

women can achieve a balance between work and family.
Continuous financial support may be useful for households
in situations in which it is difficult to work, and both women and
men whose incomes change due to a disaster should be sup-
ported. Support for men should involve facilitating the acquisi-
tion of stable employment but avoiding excessive pressure
stemming from masculinity norms would also be important.
Second, informational support from neighbors may be beneficial
for men, and this may be accomplished by building a neigh-
borhood network outside of the workplace or by improved
accessibility to useful information from the local government.
Third, more opportunities to leave the house are needed for
women, possibly including neighborhood gatherings or events for
women. However, it may be challenging to realize these oppor-
tunities in a community that has scattered following a disaster.

CONCLUSION

The present study showed that different factors for psycholo-
gical distress were identified among working-age women and
men who stayed in their homes during the midterm recovery
period after the GEJE. Living in a household without a salaried
income and rarely leaving the house can be risk factors for
psychological distress among women, whereas young age and
lack of occupation and informational support can be risk factors
among men. A change of income due to the disaster and the
presence of a health complaints may be risk factors in both
genders. These factors may be useful contributors to gender-
based support efforts directed at mitigating psychological dis-
tress during the midterm recovery period after a disaster.

About the Authors

Jean Hailes Research Unit, School of Public Health and Preventive Medicine,
Monash University, Melbourne, Australia (Drs Ishiguro and Fisher); Department
of Hygiene and Public Health, Teikyo University School of Medicine, Tokyo,
Japan (Dr Ishiguro); Department of Family and Community Medicine,
Hamamatsu University School of Medicine, Shizuoka, Japan (Dr Machiko
Inoue); Shizuoka Family Medicine Training Program, Shizuoka, Japan (Dr
Machiko Inoue); Graduate School of Public Health, Teikyo University, Tokyo,
Japan (Drs Mariko Inoue, Matsumoto and Yamaoka) ; and AIDS Clinical Center,
National Center for Global Health and Medicine, Tokyo, Japan (Dr Matsumoto).

Correspondence and reprint requests to Aya Ishiguro, 2-11-1 Kaga, Itabashi-ku,
Tokyo 173-8605, Japan (e-mail: aishiguro@med.teikyo-u.ac.jp)

Acknowledgment

We thank the members of the Health and Life Revival Council in the
Ishinomaki District, including Shinsuke Muto, Ai Sonoda, Kohei Shiozawa,
Miyuki Osaka, and other staff members and volunteers, for their contribu-
tions in conducting the stay-at-home victims survey, as well as members of
the Teikyo Ishinomaki Research Group, including Eiji Yano and Yuriko
Togita, for their collaboration and feedback in this study. This work was
supported by The Ministry of Education, Culture, Sports, Science and
Technology of Japan, Grant-in-Aid for Young Scientists (B), number
26870596 and 16K21381 (PI: Aya Ishiguro), and The Japanese Society of
Public Health (Special Grant for public health project for the Great East
Japan Earthquake) in 2012. The authors declare no conflicts of interest
associated with this manuscript.

494 Disaster Medicine and Public Health Preparedness

https://doi.org/10.1017/dmp.2018.80 Published online by Cambridge University Press

VOL. 13/NO. 3


mailto:aishiguro@med.teikyo-u.ac.jp
https://doi.org/10.1017/dmp.2018.80

SUPPLEMENTARY MATERIAL
To view supplementary material for this article, please visit
https://doi.org/10.1017/dmp.2018.80

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Norris FH, Friedman M], Watson PJ, et al. 60,000 disaster victims speak,
I: an empirical review of the empirical literature, 1981-2001. Psychiatry.
2002;65(3):207-239.

. Lavie P. Sleep disturbances in the wake of traumatic events. N Engl |

Med. 2001;345(25):1825-1832.

. Matsumoto S, Yamaoka K, Inoue M, et al. Implications for social support

on prolonged sleep difficulties among a disaster-affected population:
second report from a cross-sectional survey in Ishinomaki, Japan. PLoS

One. 2015;10(6):e0130615. doi: 10.1371/journal.pone.0130615

. Pietrzak RH, Van Ness PH, Fried TR, et al. Trajectories of posttraumatic stress

symptomatology in older persons affected by a large-magnitude disaster. |
Psychiatr Res. 2013;47(4):520-526. doi: 10.1016/j.jpsychires.2012.12.005

. Tang B, Liu X, Liu Y, et al. A meta-analysis of risk factors for depression

in adults and children after natural disasters. BMC Public Health.
2014;14:623. doi: 10.1186/1471-2458-14-623

. Suzuki Y, Tsutsumi A, Fukasawa M, et al. Prevalence of mental disorders

and suicidal thoughts among community-dwelling elderly adults 3 years
after the Niigata-Chuetsu earthquake. ]  Epidemiol.  2011;
21(2):144-150.

. Montazeri A, Baradaran H, Omidvari S, et al. Psychological distress

among Bam earthquake survivors in Iran: a population-based study. BMC
Public Health. 2005;5:4. doi: 10.1186/1471-2458-5-4

. Pan A, Rexrode KM. Psychological distress as a risk factor for death from

cerebrovascular disease. CMA]J. 2012;184(13):1453-1454. doi: 10.1503/
cmaj.121288

. Nakamura K, Kitamura K, Someya T. Psychological recovery 5 years after

the 2004 Niigata-Chuetsu earthquake in Yamakoshi, Japan. ] Epidemiol.
2014;24(2):125-131. doi: 10.2188/jea.JE20130097

Pietrzak RH, Tracy M, Galea S, et al. Resilience in the face of disaster:
prevalence and longitudinal course of mental disorders following
hurricane lke. PLoS One. 2012;7(6):e38964. doi: 10.1371/journal.
pone.0038964

Phifer JF, Norris FH. Psychological symptoms in older adults following
natural disaster: nature, timing, duration, and course. ] Gerontol. 1989;44
(6):S207-S212. doi: 10.1093/geronj/44.6.S207

The United Nations Secretariat for International Strategy for Disaster
Reduction. Sendai Framework for Disaster Risk Reduction 2015-2030.
http://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf. Pub-
lished 2015. Accessed May 31, 2016.

Neumayer E, Plimper T. The gendered nature of natural disasters: the
impact of catastrophic events on the gender gap in life expectancy, 1981-
2002. Ann Assoc Am Geogr. 2008;97(3):551-566. doi: 10.1111/j.1467-
8306.2007.00563.x

Nakahara S, Ichikawa M. Mortality in the 2011 tsunami in Japan. J
Epidemiol. 2013;23(1):70-73.

Ishiguro A, Yano E. Tsunami inundation after the Great East Japan
Earthquake and mortality of affected communities. Public Health.
2015;129(10):1390-1397. doi: 10.1016/j.puhe.2015.06.016

Enarson E, Chakrabarti PGD. Women, Gender and Disaster: Global Issues
and Initiatives. New Delhi: SAGE India; 2009.

Norris FH, Friedman M], Watson PJ. 60,000 disaster victims speak, II:
summary and implications of the disaster mental health research.
Psychiatry. 2002;65(3):240-260. doi: 10.1521/psyc.65.3.240.20169
Amaratunga CA, O'Sullivan TL. In the path of disasters: psychosocial
issues for preparedness, response, and recovery. Prehosp Disaster Med.
2006;21(3):149-155. doi: 10.1017/S1049023X00003605

Phillips BD. Disaster Recovery. New York: Taylor & Francis Group; 2009.
Wisner B, Adams J. Environmental health in emergencies and disasters:
a practical guide. World Health Organization website. http://www.who.

21.

22.

23.

24.

25.

26.

21.

28.

30.

31

32.

33.

34.

35.

36.

37.

38.

Psychological Distress After Natural Disaster

int/water_sanitation_health/hygiene/emergencies/emergencies2002/en/.
Published 2002. Accessed December 20, 2015.

Japan National Council of Social Welfare. Report on Disaster Volunteer
Center, Great East Japan Earthquake and Tsunami [in Japanese]. http://
www.shakyo.or.jp/research/2011_pdf/11volunteer.pdf. Published 2011.
Accessed December 10, 2015.

Cabinet Office, Government of Japan. White Paper on Disaster Manage-
ment 2011.  http://www.bousai.go.jp/kaigirep/hakusho/pdf/ WPDM2011_
Summary.pdf. Published 2011. Accessed February 24, 2016.

National Police Agency of Japan. Damage Situation and Police
Countermeasures Associated With 2011 Tohoku District - Off the
Pacific Ocean Earthquake. http://www.npa.go.jp/archive/keibi/biki/higai-
jokyo_e.pdf. Published 2013. Accessed May 31, 2016.

Harada N, Shigemura J, Tanichi M, et al. Mental health and
psychological impacts from the 2011 Great East Japan Earthquake
Disaster: a systematic literature review. Disaster Mil Med. 2015; 1(1):17.
doi: 10.1186/s40696-015-0008-x

Statistics Bureau, Ministry of Internal Affairs and Communications.
2010 Population Census. http://www.e-stat.go.jp/SG1/estat/ListE.do?
bid=000001033714&cycode=0. Accessed May 31, 2016.

Oyama M, Nakamura K, Suda Y, et al. Social network disruption as a
major factor associated with psychological distress 3 years after the 2004
Niigata-Chuetsu earthquake in Japan. Environ Health Prev Med. 2012;17
(2):118-123. doi: 10.1007/s12199-011-0225-y

Yokoyama Y, Otsuka K, Kawakami N, et al. Mental health and related
factors after the Great East Japan earthquake and tsunami. PLoS One.
2014;9(7):€102497. doi: 10.1371/journal.pone.0102497

Chen C-H, Tan HK-L, Liao L-R, et al. Long-term psychological
outcome of 1999 Taiwan earthquake survivors: a survey of a high-risk
sample with property damage. Compr Psychiatry. 2007;48(3):269-275.
doi: 10.1016/j.comppsych.2006.12.003

. Cao X, Jiang X, Pang S, et al. The prevalence and risk factors for

psychological distress in older men and women affected by the
Wenchuan, China earthquake. Australas ] Ageing. 2014;33(3):
E20-E26. doi: 10.1111/ajag.12039

Seplaki CL, Goldman N, Weinstein M, et al. Before and after the 1999
Chi-Chi earthquake: traumatic events and depressive symptoms in an
older population. Soc Sci Med. 2006;62(12):3121-3132. doi: 10.1016/;.
socscimed.2005.11.059

Kili¢ C, Aydin [, Tagkintuna N, et al. Predictors of psychological distress
in survivors of the 1999 earthquakes in Turkey: effects of relocation after
the disaster. Acta Psychiatr Scand. 2006;114(3):194-202. doi: 10.1111/
j.1600-0447.2006.00786.x

Teramoto C, Matsunaga A, Nagata S. Cross-sectional study of social
support and psychological distress among displaced earthquake survivors
in Japan. Jpn J Nurs Sci. 2015;12(4):320-329. doi: 10.1111/jjns.12071
Ishiguro A, Togita Y, Inoue M, et al. Identification of disaster-vulnerable
communities by use of census data prior to the Great East Japan
Earthquake. Disaster Med Public Health Prep. 2015;9(01):19-28. doi:
10.1017/dmp.2014.164

Brekman LF, Kawachi I. Social Epidemiology. New York: Oxford
University Press; 2000.

Inoue M, Matsumoto S, Yamaoka K, et al. Risk of social isolation among
Great East Japan Earthquake survivors living in tsunami-affected
Ishinomaki, Japan. Disaster Med Public Health Prep. 2014;8(4):333-340.
doi: 10.1017/dmp.2014.59

Statistics Bureau, Ministry of Internal Affairs and Communications. Data
of East Pacific Ocean coast region and data related to disaster [in
Japanese]. http://www.stat.go.jp/info/shinsai/#kekka. Published 2013.
Accessed December 20, 2015.

Muto S. Zaitaku Iryokara Ishinomakino Fukkoni Nozonda 731
Nichikan (731 Days of the Challenge to Reconstruct Ishinomaki by Home-
Visit Medical Care) [in Japanese]. Tokyo, Japan: Nikkei BP; 2013.
Matsumoto S, Yamaoka K, Inoue M, et al. Social ties may play a critical
role in mitigating sleep difficulties in disaster-affected communities: a cross-
sectional study in the Ishinomaki area, Japan. Sleep. 2014;37(1):137-145.
doi: 10.5665/sleep.3324

https://doi.org/10.1017/dmp.2018.80 Published online by Cambridge University Press

Disaster Medicine and Public Health Preparedness

495


https://doi.org/10.1371/journal.pone.0130615
https://doi.org/10.1016/j.jpsychires.2012.12.005
https://doi.org/10.1186�/�1471-2458-14-623
https://doi.org/10.1186�/�1471-2458-5-4
https://doi.org/10.1503/cmaj.121288
https://doi.org/10.1503/cmaj.121288
https://doi.org/10.2188/jea.JE20130097
https://doi.org/10.1371/journal.pone.0038964
https://doi.org/10.1371/journal.pone.0038964
https://doi.org/10.1093/geronj/44.6.S207
http://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf
https://doi.org/10.1111/j.1467-8306.2007.00563.x
https://doi.org/10.1111/j.1467-8306.2007.00563.x
https://doi.org/10.1016/j.puhe.2015.06.016
https://doi.org/10.1521/psyc.65.3.240.20169
https://doi.org/10.1017/S1049023X00003605
http://www.who.int/water_sanitation_health/hygiene/emergencies/emergencies2002/en/. Published 2002
http://www.who.int/water_sanitation_health/hygiene/emergencies/emergencies2002/en/. Published 2002
http://www.who.int/water_sanitation_health/hygiene/emergencies/emergencies2002/en/. Published 2002
http://www.shakyo.or.jp/research/2011_pdf/11volunteer.pdf. Published 2011
http://www.shakyo.or.jp/research/2011_pdf/11volunteer.pdf. Published 2011
http://www.bousai.go.jp/kaigirep/hakusho/pdf/WPDM2011_Summary.pdf
http://www.bousai.go.jp/kaigirep/hakusho/pdf/WPDM2011_Summary.pdf
http://www.npa.go.jp/archive/keibi/biki/higaijokyo_e.pdf
http://www.npa.go.jp/archive/keibi/biki/higaijokyo_e.pdf
https://doi.org/10.1186/s40696-015-0008-x
http://www.e-stat.go.jp/SG1/estat/ListE.do?bid=000001033714&cycode=0
http://www.e-stat.go.jp/SG1/estat/ListE.do?bid=000001033714&cycode=0
https://doi.org/10.1007/s12199-011-0225-y
https://doi.org/10.1371/journal.pone.0102497
https://doi.org/10.1016/j.comppsych.2006.12.003
https://doi.org/10.1111/ajag.12039
https://doi.org/10.1016/j.socscimed.2005.11.059
https://doi.org/10.1016/j.socscimed.2005.11.059
https://doi.org/10.1111/j.1600-0447.2006.00786.x
https://doi.org/10.1111/j.1600-0447.2006.00786.x
https://doi.org/10.1111/jjns.12071
https://doi.org/10.1017/dmp.2014.164
https://doi.org/10.1017/dmp.2014.59
http://www.stat.go.jp/info/shinsai/#kekka. Published 2013
https://doi.org/10.5665/sleep.3324
https://doi.org/10.1017/dmp.2018.80

39.

40.

41.

42.

Psychological Distress After Natural Disaster

Furukawa H, Takeuchi T, Yano E, et al. Factors influencing
psychological distress after the Great East Japan Earthquake and
Tsunami. J Community Psychol. 2015; 43(5):521-526. doi: 10.1002/
jcop.21695

Kessler RC, Andrews G, Colpe L], et al. Short screening scales to
monitor population prevalences and trends in non-specific psychological
distress. Psychol Med. 2002;32(6):959-976. doi: 10.1017/S00332917
02006074

Furukawa TA, Kawakami N, Saitoh M, et al. The performance of the
Japanese version of the K6 and K10 in the World Mental Health
Survey Japan. Int ] Methods Psychiatr Res. 2008;17(3):152-158. doi:
10.1002/mpr.257

Sakurai K, Nishi A, Kondo K, et al. Screening performance of K6/K10

and other screening instruments for mood and anxiety disorders in Japan.

43.

4.

45.

46.

Psychiatry Clin Neurosci. 2011;65(5):434-441. doi: 10.1111/j.1440-
1819.2011.02236.x

World Economic Forum. The Global Gender Gap Report 2015. http://
reports.weforum.org/global-gender-gap-report-2015/economies/#economy=
JPN. Accessed December 21, 2015.

Gender Equality Bureau, Cabinet Office. Learning From Adversity.
http://www.gender.go.jp/policy/saigai/shishin/pdf/learning_from_adversity.pdf.
Published 2014. Accessed January 13, 2016.

Backhans MC, Hemmingsson T. Unemployment and mental health
-who is (not) affected? Eur ] Public Health. 2012;22(3):429-433. doi:
10.1093/eurpub/ckr059

Fujita K, Fujiwara Y, Kumagai S, et al. The frequency of going outdoors,
and physical, psychological and social functioning among community-
dwelling older adults. Japanese ] public Heal. 2004;51(3):168-180.

496

Disaster Medicine and Public Health Preparedness

https://doi.org/10.1017/dmp.2018.80 Published online by Cambridge University Press

VOL. 13/NO. 3


https://doi.org/10.1002/jcop.21695
https://doi.org/10.1002/jcop.21695
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1002/mpr.257
https://doi.org/10.1111/j.1440-1819.2011.02236.x
https://doi.org/10.1111/j.1440-1819.2011.02236.x
http://reports.weforum.org/global-gender-gap-report-2015/economies/#economy=�JPN
http://reports.weforum.org/global-gender-gap-report-2015/economies/#economy=�JPN
http://reports.weforum.org/global-gender-gap-report-2015/economies/#economy=�JPN
http://www.gender.go.jp/policy/saigai/shishin/pdf/learning_from_adversity.pdf
https://doi.org/10.1093/eurpub/ckr059
https://doi.org/10.1017/dmp.2018.80

	Gender-Based Risk and Protective Factors for Psychological Distress in the Midterm Recovery Period Following the Great East Japan Earthquake
	A1
	Differential Impacts of Disasters on Women and Men
	Importance of the Midterm Recovery Period
	The Great East Japan Earthquake
	Ishinomaki City
	Previous Research on Mental Health Issues After Natural Disasters
	Aim of the Present Study

	METHODS
	Setting and Study Design
	Procedure (Data Collection)
	Participants and Recruitment
	Ethics
	Data Sources
	Psychological Distress
	Demographic Characteristics
	Social Characteristics
	Damage Due to Disaster
	Health Complaints
	Data Management and Analysis


	RESULTS
	Participants
	Participant Characteristics
	Main Results

	DISCUSSION
	Originality and Strength
	Limitations

	Figure 1Participant Flow�Chart.
	Table 1Participant Characteristics and Prevalence of Psychological Distress
	Interpretation

	Table 2Odds Ratios of Experiencing Psychological Distress (K6�&#x2265;�5), Calculated With a Multivariate Logistic Regression�Model
	Implications for Policy and Practice

	CONCLUSION
	ACKNOWLEDGEMENTS
	Supplementary Material
	References


