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ABSTRACT

Objectives Previous studies have reported that
displacement from one’s own home after a natural disaster
is associated with a higher degree of psychological
distress. The present study investigated the longitudinal
association between the period of residence in
prefabricated temporary housing and psychological
distress after the Great East Japan Earthquake.

Design, setting and participants We conducted a
longitudinal observation of 284 adults (aged >18 years)
who had lived in prefabricated temporary housing in
Miyagi, Northeastern Japan. The period of residence

in prefabricated temporary housing was classified into
three categories: <3, 3—4 and >4 years (ie, still living in
prefabricated temporary housing).

Outcomes The Kessler 6-item Psychological Distress
Scale (K6) was assessed in both a baseline survey (2011)
and a follow-up survey (2016). Higher psychological
distress was defined by a K6 score of >5. We used Firth’s
penalised likelihood method in the multivariate logistic
regression model to estimate the adjusted ORs and 95%
Cls.

Results Among the total participants, the proportion

of individuals with higher psychological distress at the
follow-up survey was significantly higher in the >4 years
category (multivariate OR=4.00, 95% Cl 1.67 to 10.16)
than in the <3 years category. Among participants who had
a lower degree of psychological distress at the baseline,
the proportion of those whose psychological distress
deteriorated was significantly higher in the >4 years
category (multivariate 0R=4.87, 95% Cl 1.26 to 20.28)
than in the <3 years category. On the other hand, among
the participants who had a higher degree of psychological
distress at the baseline, the proportion of those whose
psychological distress ameliorated was significantly lower
in the >4 years category (multivariate 0R=0.26, 95% Cl
0.06 to 0.85) than in the <3 years category.

Conclusions The proportion of individuals with more
severe psychological distress was higher among
participants who had lived in prefabricated temporary
housing for a long period.

INTRODUCTION

The Great East Japan Earthquake (GEJE)
and tsunami on 11 March 2011 not only took
the lives of more than 15000 people but also

Strengths and limitations of this study

» Itis the first study to have examined the association
between the period of residence in prefabricated
temporary housing and psychological distress after
a natural disaster.

» This longitudinal study differs from other studies of
natural disaster survivors that had a cross-sectional
design.

» Our sample size may have been rather small, mak-
ing it difficult to classify participants into more than
three categories of period of residence in prefabri-
cated temporary housing.

» We were unable to obtain accurate information
about the date of relocation for all subjects.

destroyed many private dwellings.! Therefore,
approximately 120000 victims were forced to
live in prefabricated temporary housing.*™
In accordance with the Japan Disaster Relief
Act,” the designated period for living in
prefabricated temporary housing is 2 years or
less in principle. However, local governments
may decide to extend the entering period
if housing (eg, municipal housing) that has
been provided for survivors is insufficient.’
This has meant that currently, 6 years after the
GEJE, approximately 34000 victims are still
living in prefabricated temporary housing.?”®
Therefore, a prolonged period of residence
in prefabricated temporary housing is still a
major problem after the GEJE.

Previous studies have reported that evacua-
tion and displacement from one’s own home
after a natural disaster are associated with a
higher degree of psychological distress.”"*
This problem is particularly acute for victims
who have lived in prefabricated temporary
housing."' '* However, because these previous
studies were cross-sectional in design, the
impact of a prolonged period of residence in
prefabricated temporary housing on psycho-
logical distress has remained unclear.
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The present study examined the longitudinal associ-
ation between the period of residence in prefabricated
temporary housing and psychological distress, after the
GEJE.

METHODS

Study design and participants

The design of this study has been described in detail else-
where.'” ' In brief, we conducted baseline health surveys
of residents aged 18 years or older who had lived in prefab-
ricated temporary housing in Wakabayashi ward, Sendai
City, Miyagi, Northeastern Japan, in September 2011.
Health surveys involved an interview questionnaire and
health check-up. We then followed up the residents with
repeated self-administered questionnaires every 6 months
to determine when they were able to leave this temporary
housing, and we used the period of residence in such
housing as the exposure variable. The study protocol
was reviewed and approved by the Ethics Committee of
Tohoku University Graduate School of Medicine.

Among the target population of 976 individuals who
had lived in prefabricated temporary housing in the
study area, 629 (64.4%) participated in the baseline
questionnaire survey in September 2011. We excluded
141 persons who did not consent to participate and 54
who did not enter any response to the questions for the
Kessler 6-item Psychological Distress Scale (K6).'” Among
the 434 remaining participants in September 2011, we
excluded 17 who had died, 42 who were lost to follow-up
and 76 who did not respond to the questionnaire survey
in January 2016. Of the remaining 299 participants, we
excluded 15 for whom K6 responses were missing in
January 2016. Thus, a final total of 284 participants were
included in our analysis.

Measurements
Period of residence in prefabricated temporary housing (exposure)
We defined the period from the baseline (September
2011) to the time point before relocation from prefab-
ricated temporary housing as the exposure variable (ie,
the period of residence in this type of housing). In each
of the 10 questionnaire surveys conducted every half-year,
participants were asked about their type of residence. We
assumed that the time point when participants ‘relocated’
from prefabricated temporary housing was determined by
the time point when they chose another form of housing.
The completion of Public Reconstructing Housing
delayed, and it took 3 years or more to become possible
to live there, although the designated period for living in
prefabricated temporary housing was within 2 years, orig-
inally. Therefore, in this study, the period of residence in
prefabricated temporary housing was divided into three
categories: <3 years, 3—4 years and >4 years (ie, still living
in prefabricated temporary housing).

Among the 284 participants, 79 observations about the
type of residence before relocation were missing. There-
fore, we assumed that the individuals concerned had

continued to live in prefabricated temporary housing, and
used a last observation carried forward (LOCF) approach
for imputing missing data for the type of residence.

Psychological distress (outcome)
The K6 was adopted as a measure of psychological distress.
The Japanese version of the K6 has been validated previ-
ously."® Tt consists of six questions about how often an
individual has felt the following in the last month: (1)
nervous, (2) hopeless, (3) restless or fidgety, (4) so sad
that nothing could cheer you up, (5) everything was an
effort and (6) worthless. The total K6 score ranged from
0 to 24.

Similarly to previous studies, we classified respondents
with K6 scores of >5 as having psychological distress.'* 1"

However, as some studies have classified K6 scores
of 213 as representing a higher degree of psychological
distress," ¥ we also conducted a sensitivity analysis
using this cut-off point.

Covariates

The questionnaire requested the following information
from each participant: age, sex, self-rated health, subjec-
tive economic status and social ties.

Self-rated health was assessed by the question ‘How
do you rate your state of health?’, for which available
responses were ‘Very good’, ‘Somewhat good’, ‘Not good’
and ‘Bad’. Subjective economic status was assessed by
the question ‘How do you feel about the current state of
your household economy?’, for which available responses
were ‘Poorest’, ‘Poorer’, ‘Poor’ and ‘Fair’. Social ties
were assessed by the following four questions: ‘Do the
people around you help each other?’, ‘Can you trust the
people around you?’, ‘Do the people around you greet
one another?” and ‘If some sort of problem occurs, do
the people around you work together to try and solve
it?’. The participants were asked to choose one of the
following responses: ‘Not at all’, ‘Not really’, ‘Neither’,
‘True to some extent’ and ‘Very true’. The answers were
scored from 0 to 4 points on a scale of increasing positivity,
and the total score for all four questions (0-16 points)
was calculated. We classified respondents with social ties
scores of >9 as having strong ties.*®

Statistical analysis

Baseline characteristics (in September 2011) were
evaluated by using the %* test for categorical variables
and analysis of variance for continuous variables. We
conducted longitudinal analyses to evaluate the asso-
ciation between the period of residence in prefabri-
cated temporary housing and psychological distress
at the time of the follow-up survey (in January 2016).
Additionally, to evaluate whether the degree of subse-
quent change in psychological distress had changed as
a result of the above exposure, we conducted subgroup
analyses by stratifying the participants by their degree
of psychological distress at the baseline (lower psycho-
logical distress; higher psychological distress). The
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dependent variable was the change in the degree of
psychological distress, that is, deterioration (a change
from lower to higher psychological distress) or amelio-
ration (a change from higher to lower psychological
distress). We then used Firth’s penalised likelihood
method in the multivariate logistic regression model to
calculate the adjusted ORs and 95% CIs because there
was a need to consider sparse data bias.?” Additionally,
among 434 participants who completed the K6 at the
baseline survey, we conducted analyses using the Linear
mixed model in order to consider time (study phase)
and outcome as continuous variables. For cases where
values for a confounding variable were missing, we
created a separate missing category and included this
in the model. Respondents whose period of residence
was <3 years (the lowest category) were defined as a
reference category. To test for linear trends, we entered
the categories of the period of residence in prefabri-
cated temporary housing as ordinal numbers (<3 years,
3-4 years or >4 years: 1, 2 or 3) in the corresponding
logistic regression model.

We considered the following variables to be potential
confounders (adjustment items): age (continuous vari-
able), sex (man or woman), K6 score at the baseline
(continuous variable), self-rated health (good (very good

or somewhat good), bad (not good or bad) or missing),
subjective economic status (poorest, fair to poorer or
missing) and social ties (strong ties, weak ties or missing)
at the baseline.

All statistical analyses were performed using the SAS
software package V.9.4 (SAS Institute). All statistical
tests were two-sided, and differences at p<0.05 were
accepted as significant.

RESULTS

Baseline characteristics according to period of residence in
prefabricated temporary housing

Baseline characteristics according to each period of
residence in prefabricated temporary housing are
shown in table 1. Participants who lived in this type
of housing for >4 years (ie, still living in prefabricated
temporary housing) were younger (p=0.031). However,
with respect to other variables, there was no significant
difference among the three categories. There was no
significant difference of the proportion of individuals
with K6 scores of 25 according to the period of resi-
dence in prefabricated temporary housing at the base-
line (p=0.872).

Table 1 Baseline characteristics of participants according to period of residence in prefabricated temporary housing (n=284)
Period of residence in prefabricated temporary housing (years)
>4 years (still living in
<3 years 3-4 years prefabricated temporary housing) P value
Number of subjects 146 101 37
Mean age years (SD) 57.2(17.1) 55.4 (16.1) 49.1 (16.0) 0.031
Age in baseline in years (%)
18-49 27.4 31.7 43.2 0.069
50-64 32.9 38.6 40.6
>65 39.7 29.7 16.2
Sex (%)
Men 52.1 44.5 46.0 0.481
Women 47.9 5545 54.0
Self-rated health (%)
Good health 78.0 78.0 72.2 0.742
Bad health 22.0 22.0 27.8
Subjective economic status (%)
Fair to poorer 80.8 85.2 67.6 0.068
Poorest 19.2 14.8 32.4
Social ties (%)
Strong ties 79.9 87.9 73.0 0.093
Weak ties 20.1 12.1 27.0
K6 score in 2011 (%)
>5 59.6 57.4 62.2 0.872
<5 40.4 42.6 37.8

K6, Kessler 6-Item Psychological Distress Scale.
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Table 2 Association between period of residence in prefabricated temporary housing and psychological distress during 4.3

years after the Great East Japan Earthquake (n=284)

Period of residence in prefabricated temporary housing (years)

> 4years (still living in
prefabricated temporary

<3 years 3-4 years housing) P trend
Number of subjects 146 101 37
Number of subjects wijh higher 61 45 27
psychological distress
Crude OR (95% ClI) 1.00 (reference) 1.12 (0.67 to 1.87)  3.64 (1.71 to 8.28) 0.005
Age-sex adjusted OR (95% ClI) 1.00 (reference) 1.12 (0.66 to 1.88) 4.22 (1.92 t0 9.87) 0.003
Multivariate adjusted OR (95% CI)t 1.00 (reference) 1.12 (0.63 t0 2.01)  4.00 (1.67 to 10.16) 0.010

*Higher psychological distress was defined as K6 score>5 at the follow-up survey (2016).
TAdjustment items were age, sex, K6 score at baseline, subjective economic status (poorest, fair to poorer or missing), social ties (strong ties,
weak ties or missing) and self-rated health (good health, bad health or missing).

K6, Kessler 6-ltem Psychological Distress Scale.

Association between the period of residence in prefabricated
temporary housing and psychological distress during 4.3
years after the GEJE

Among total participants (n=284), the number who
showed more severe psychological distress was 133 at the
time of the follow-up survey. Table 2 shows the associa-
tion between the period of residence in prefabricated
temporary housing and psychological distress at the time
of the follow-up survey. In comparison with the <3 years
group, the multivariate adjusted OR for higher psycho-
logical distress in the >4 years group showed a significant
increase (multivariate OR=4.00, 95% CI 1.67 to 10.16,
p-trend=0.010). Among 434 participants who completed
the K6 at the baseline survey, we tested whether the period
of residence in prefabricated temporary housing was asso-
ciated with changes in psychological distress from 2011 to
2016 using the linear mixed model (online supplemen-
tary table S1). This revealed that the mean K6 score was
higher in the >4 years group than in the <3 years group
(p-interaction=0.011).

Changes in psychological distress

We stratified the participants according to their degree
of psychological distress at the baseline. Between 2011
and 2016, 30.3% of participants retained a lower levels of
distress, 10.6% showed deterioration, 22.9% ameliorated
and 36.2% retained a higher levels of distress (table 3).

Longitudinal analysis: deterioration of psychological distress
among participants with lower psychological distress at the
baseline

Among 116 subjects who had shown a lower degree of
psychological distress at the baseline, number of partici-
pants who showed deterioration of psychological distress
was 30 at the time of the follow-up survey. Table 4 shows
the association between the period of residence in prefab-
ricated temporary housing and deterioration of psycho-
logical distress among participants who had shown lower
psychological distress (K6 score <b) at the baseline. In
comparison with the <3 years group, the multivariate

adjusted OR for deterioration of psychological distress in
the >4 years group showed a significant increase (multi-
variate OR=4.87, 95% CI 1.26 to 20.28, p-trend=0.032).

Longitudinal analysis: amelioration of psychological distress
among participants with higher psychological distress at the
baseline

Among 168 subjects who had shown a higher degree
of psychological distress at the baseline, the number of
participants who showed amelioration of psychological
distress was 65 at the time of the follow-up survey. Table 5
shows the association between the period of residence
in prefabricated temporary housing and amelioration of
psychological distress among participants who had shown
higher psychological distress (K6 score 25) at the baseline.
In comparison with the <3 years group, the multivariate
adjusted OR for amelioration of psychological distress in
the >4 years group showed a significant decrease (multi-
variate OR=0.26, 95% CI 0.06 to 0.85) although there
was a marginally significant dose-response relationship
(p-trend=0.082).

Table 3 Category of change in psychological distress

2016

Lower Higher

psychological psychological

distress distress

(K6 score <5) (K6 score >5)

2011 Lower Remained lower Deterioration

psychological distress n=30 (10.6%)
distress n=86 (30.3%)
(K6 score <5)
Higher Amelioration Remained higher
psychological n=65 (22.9%) distress
distress n=103 (36.2%)
(K6 score >5)

K6, Kessler 6-ltem Psychological Distress Scale.

4
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Table 4 Association between period of residence in prefabricated temporary housing and deterioration of psychological
distress among the subjects with lower psychological distress (K6 score <5) at the baseline (n=116)

Period of residence in prefabricated temporary housing (years)

>4 years (still living in
prefabricated temporary

<3 years 3-4 years housing) P trend
Number of subjects 59 43 14
Number of subjects with deterioration* 12 7
Crude OR (95% ClI) 1.00 (reference) 1.35(0.531t03.38) 3.80(1.15t0 12.78) 0.049
Age-sex adjusted OR (95% ClI) 1.00 (reference) 1.31 (0.51t03.33) 4.13(1.22 to 14.50) 0.046
Multivariate adjusted OR (95% CI)t 1.00 (reference) 1.76 (0.61 t0 5.29) 4.87 (1.26 to 20.28) 0.032

*Deterioration was defined as the change from lower (K6 score <5) (2011) to higher psychological distress (K6 score >5) (2016).
TAdjustment items were age, sex, K6 score at baseline, subjective economic status (poorest, fair to poorer or missing), social ties (strong ties,
weak ties or missing) and self-rated health (good health, bad health or missing).

Sensitivity analysis
For the results shown in table 2, we conducted a strati-
fied analysis by sex, but the findings remained unchanged
(online supplementary table S2).

In addition, we conducted sensitivity analyses using a
K6 score of 213 as the cut-off, but the results remained
unchanged (online supplementary table S3).

DISCUSSION

In this study, we examined the longitudinal association
between the period of residence in prefabricated tempo-
rary housing and psychological distress after the GEJE.
The proportion of higher psychological distress (K6
score =5) was significantly higher among participants
who had lived in prefabricated temporary housing for >4
years than those who had lived there for <3 years at the
time of the follow-up survey. Among participants who had
shown lower psychological distress (K6 score <5) at the
baseline, the proportion of those who showed deterio-
ration of psychological distress was significantly higher
when they had lived in prefabricated temporary housing
for >4 years than when they had lived there for <3 years.

Among participants who had shown higher psycholog-
ical distress (K6 score =5) at the baseline, the proportion
of those whose psychological distress ameliorated was
significantly lower when they had lived in prefabricated
temporary housing for >4 years than when they had lived
there for <3 years.

In the present study, we classified respondents with K6
scores of =25 as having a higher degree of psychological
distress. However, as several previous studies have used a
K6 score of 213 as the cut-off point for severe psycholog-
ical distress,14 -2 e performed sensitivity analyses after
changing the cut-off point. However, the result was consis-
tent with our main findings.

A cross-sectional study has reported that complaints
about the residential conditions was associated with
psychological distress among GEJE survivors living in
temporary housing."' Also, a cross-sectional study has
reported that favourable housing conditions were asso-
ciated with psychological well-being.28 The prefabricated
temporary housing provided for disaster survivors is
considerably smaller than the former private residences
they lived. This means that noise from neighbours,

Table 5 Association between period of residence in prefabricated temporary housing and amelioration of psychological
distress among the subjects with higher psychological distress (K6 score >5) at the baseline (n=168)

Period of residence in prefabricated temporary housing (years)

>4 years (still living in
prefabricated temporary

<3 years 3-4 years housing) P trend
Number of subjects 87 58 23
Number of subjects with amelioration* 38 24 3
Crude OR (95% ClI) 1.00 (reference) 0.89 (0.45 t0 1.72) 0.23 (0.06 to 0.70) 0.033
Age-sex adjusted OR (95% Cl) 1.00 (reference) 0.87 (0.44 t0 1.70) 0.21 (0.05 to 0.66) 0.028
Multivariate adjusted OR (95% CI)t 1.00 (reference) 0.93 (0.46 to 1.88) 0.26 (0.06 to 0.85) 0.082

*Amelioration was defined as the change from higher (K6 score >5) (2011) to lower psychological distress (K6 score <5) (2016).
TAdjustment items were age, sex, K6 score at baseline, subjective economic status (poorest, fair to poorer or missing), social ties (strong ties,
weak ties or missing) and self-rated health (good health, bad health or missing).

K6, Kessler 6-Item Psychological Distress Scale.

Tanji F, et al. BMJ Open 2018;8:018211. doi:10.1136/bmjopen-2017-018211


https://dx.doi.org/10.1136/bmjopen-2017-018211
https://dx.doi.org/10.1136/bmjopen-2017-018211

Open Access 8

including conversations and other sounds of daily life, is
heard more easily and is intrusive. Therefore, prolonged
residence in prefabricated temporary housing might
lead to deterioration of psychological distress and impair
amelioration of psychological distress.

Another study has reported that individuals who are
unable to make future housing plans are at a higher risk
of psychological distress."” Survivors were forced to live
in prefabricated temporary housing for long periods
because, for a variety of reasons, it was not possible for
them to make future housing plans. Our results showed
that individuals who had been living in prefabricated
temporary housing for a long time were more likely to
feel that their household economy was ‘poorest’. It has
been reported that people who had social handicaps such
as unemployment, decreased income, work instability
and undetermined resettlement continuously demanded
psychosocial support in the mid-term to long-term phase
after the GEJE.” Therefore, difficulties in reconstructing
their own lives as a result of prolonged residence in such
temporary housing might have an impact on psycholog-
ical distress.

Our present study had several strengths. First, it is the
first study to have examined the association between the
period of residence in prefabricated temporary housing
and psychological distress after a natural disaster. Second,
this longitudinal study represents our continuous efforts
to prospectively undertake questionnaire surveys in the
aftermath of the GEJE. This approach differs from other
studies of natural disaster survivors that had a cross-sec-
tional design.

On the other hand, our study also had some limita-
tions. First, our sample size may have been rather small,
making it difficult to classify participants into more than
three categories of period of residence in prefabricated
temporary housing. Second, we were unable to obtain
accurate information about the date of relocation for
all subjects. Because we replaced missing data using the
last observed data for that variable (LOCF approach),
we might have overestimated the period of residence
in prefabricated temporary housing. This misclassifica-
tion might have led to underestimation of the associa-
tion between the period of residence and psychological
distress.””*' Third, among the source population of 976,
the population of 284 (29.0%) analysed in our study was
small. The present study might have been biased towards
the healthier people. However, the proportions of indi-
viduals with K6 =5 among the analysed and excluded
subjects (264 people who entered responses to the K6
items) were similar: 59.2% vs 60.2%. Fourth, we did not
consider typical controlled variables, such as predisaster
factors and exposure to disaster stressors.

CONCLUSION

Long-term residence in prefabricated temporary housing
was associated with higher psychological distress for 4.3
years after the GEJE. These findings suggest that earlier

reconstruction of homes might have a considerably bene-
ficial effect on the psychological health of natural disaster
survivors.
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