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Table 13. Association rules related to volunteer activity participation and mental and physical distress.
Time . Affiliation Consequent (Combinatiéﬁlg??gfgtional Parts) Support  Confidence Lift
1 Survey  Department of  Volunteer Building damage, No physical distress 20.81% 52.24% 1.237
Medicine Volunteer  Building damage, No physical distress, No mental distress 17.39% 50.00% 1.184
Volunteer  Building damage, No finacial problems, No physical distress  19.26% 51.61% 1.222
Volunteer Building damage, No personal harm, No physical distress 20.50% 51.52% 1.22
Volunteer Building damage, No finacial problems, No physical distress, 16.77% 50.00% 1.184
No mental distress
Volunteer Building damage, No personal harm, No physical distress, No  17.39% 50.00% 1.184
mental distress
Volunteer Building damage, No personal harm, No finacial problems, 18.94% 50.82% 1.203
No physical distress
Volunteer Building damage, No personal harm, No finacial problems, 16.77% 50.00% 1.184
No physical distress, No mental distress
Department of  Volunteer Building damage 13.56% 50.00% 2.107
Health Sciences
Graduate School  Volunteer Building damage, No personal harm, Mental distress 5.95% 40.00% 1.244
Volunteer Building damage, No personal harm, No finacial problems, 5.93% 40.00% 1.244
Mental distress
2% Survey  Department of  Volunteer Financial problems 6.09% 50.00% 1.279
Medicine Volunteer Building damage 21.83% 46.51% 1.19
Volunteer Building damage, No mental distress 17.77% 45.71% 1.17
Volunteer Building damage, No physical distress 19.80% 46.15% 1.181
Volunteer Building damage, No personal harm 19.80% 46.15% 1.181
Volunteer Building damage, No personal harm, No mental distress 16.75% 45.46% 1.163
Department of  Volunteer Building damage 24.14% 30.00% - 1.225
Health Sciences v, peeer Ruilding damage, No mental distress 18.28% 35.85% 1.464
Volunteer Building damage, No physical distress, No mental distress 17.24% 34.00% 1.389
Graduate Volunteer Mental distress 5.88% 62.50% 1.518
Sehool Volunteer Financial problems 10.29% 57.14% 1.388
Volunteer  No physical distress, Mental distress 5.15% 57.14% 1.388
Volunieer Building damage, Mental distress 5.88% 50.00% 1.124
Volunteer Building damage, Financial problems 5153% 0 57.14% 1.388
Volunteer Financial problems, No physical distress 8.82% 50.00% 1.124
Volunteer Building damage, Mental distress 7.35% 50.00% 1.124
Volunteer Building damage, No physical distress, Mental distress 6.62% 55.56% 1.349

areas. It is also likely that 27-40% of the homes and work-
places of the families responsible for the students’ tuition
and living expenses were located in these areas, and it was
highly likely that the graduate students paying their own
living expenses and tuition fees would have lost their place
of employment. In fact, in these surveys, the proportion of
students for whom the continuation of their studies became
financially difficult was highest among graduate students, at
around 10%, relative to 5-6% of undergraduates. These
frequencies were relatively low considering the enormity of
the disaster; however, should this type of widespread disas-
ter occur in the future, the following particularly important
points should be considered: such students require assis-
tance quickly in order to continue their studies, and the fre-
quency of the problem may differ according to department.

The results suggested that the disaster affected the stu-
dents in a large variety of ways. In this disaster, many stu-
dents from the affected areas were exposed to life-threaten-
ing experiences as the long, strong tremors demolished
furniture and buildings; in addition, they were forced into
evacuation, as the entire infrastructure that supports daily
living was lost for an extended period of time following the
earthquake. Because transportation and communications
were paralyzed, students who had been traveling had no
means of returning home and could only worry about the
safety of their families and friends. Foreign students who
experienced difficulty communicating in Japanese were
forced to evacuate without being able to obtain sufficient
information. Students working in hospitals were forced
into action on the front lines of post-disaster treatment with-
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out power or other infrastructure while also required to
keep patients safe. Individuals in areas impacted by tsuna-
mis were likely to have found themselves in crisis situations
in which they witnessed people and homes being swept
away. According to a report by Kin and Onuma (2012),
events that can traumatize victims include the following:
encountering events involving certain death; actual physical
experiences of harm, such as pain or being burned; witness-
ing death and injury; loss of family members or friends;
loss of identity related to the loss of bodily functions, com-
munity, financial income, or occupation; inability to live
life as usual; and exposure to various kinds of information
due to evacuation or relocation. In addition, it has been
reported that the feeling of the earth shaking beneath one’s
feet increases the likelihood of psychological trauma
(National Center of Neurology and Psychology 2012).
Research has also shown that survivors may suffer “survi-
vor’s guilt”; that is, they may feel guilty about surviving,
being uninjured, or having lost little relative to others.
Furthermore, when the acute phase of a disaster is over,
survivors may look back on their behavior and feel guilty
about what they did or did not do (Underwood 2005).
Congidering the disaster experiences of students described
above, this research suggests that all of the students in this
study may have experienced psychological trauma to a
greater or lesser degree, regardless of whether they were
victims, because the areas affected were fundamental parts
of their lives. The results of every survey conducted during
the approximate 25-month study period showed high pro-
portions of individuals complaining of physical or mental
distress. The frequency of physical or mental distress was
highest in Survey 2 (four months after the disaster), fol-
lowed by Survey 1 (one month after the disaster), suggest-
ing that interventions are urgently required soon after a
disaster occurs. It is notable that incidence of students with
mental distress after the Great East Japan Earthquake was
20% and that observed in the Vietnam and Iraq war veter-
ans with PTSD was 30% (Weiss et al. 1992; Hoge et al.
2006). Incidence was similar but slightly small in the pres-
ent case than veterans; repetitive stress in the latter may be
the main reason for such difference. While comparisons of
the incidence of harm and physical or mental distress
clearly showed that disaster victims were more likely to
exhibit distress, every survey also showed that students who
did not directly damaged also suffered from distress, sug-
gesting that they were strongly affected by traumatic factors
other than suffering disaster-related harm.

The association rules generated during data mining
showed that experiencing building damage was a possible
motivation for participation in voluntary activities, as it was
the most frequently generated of all harm conditions in the
rule antecedents across all academic departments. In
Survey 2, in addition to building damage, experiencing
financial problems was also generated as a rule antecedent.
In contrast, experiencing personal harm was not generated
as a condition related to participation in voluntary activities.

In addition, of the two types of distress, mental distress was
generated as a possible motivation for participating in vol-
untary activities, but physical distress was not. The expla-
nation for these results could be that there are two different
ways in which mental attitudes are affected, according to
the nature of the harm: property loss or damage can be
understood as a temporary problem, enabling expectations
of resolution over time; however, there may be no resolu-
tion of personal loss or injury, even with the passage of
time. Personal harm exerted the strongest effect on impedi-
ments to daily living in the results of the covariance struc-
ture analysis; an example of this effect may be that domes-
tic financial problems could stem from loss of family
income or parents or guardians, and for graduate students,
the workplace. Similar to the phenomena in the association
analysis, these were serious problems that the students were
powerless to resolve, which may have affected interest in
participating in voluntary activities. The reason that physi-
cal distress was not generated as a condition for participat-
ing in voluntary activities may have been that it would have
been difficult to do so while experiencing headaches and
nausea. However, the cluster analysis showed that some of
the 13% of students who were in Cluster 2 participated in
voluntary activities, even while suffering personal harm and
physical distress, conditions that were not generated in rela-
tion to voluntary activity participation in the association
analysis. Other possible reasons for motivation for partici-
pating in voluntary activities may have been that students
were encouraged to do so by the people around them; they
wanted to see the affected areas (Gakusei Borantia
Kenkyukai 2012 (in Japanese)); or they had experienced a
sense of mission as students affiliated with a school of med-
icine. However, students exhibiting physical and mental
distress and behaving in this way should be observed par-
ticularly closely, because they could be tormented by the
sight of casualties or feelings of loss while participating in
voluntary activities in tsunami-damaged areas. In contrast,
any intervention to restrict participation in voluntary activi-
ties should be undertaken cautiously because of the possi-
bility that the individual may suffer survivor’s guilt at a
later date. Therefore, cluster analysis of continuously col-
lected data to identify students belonging to the group most
at risk (Cluster 2) may improve intervention effectiveness.

The survey performed two years after the earthquake
demonstrated that problems involving harm and mental and
physical distress were, relatively speaking, progressing
toward resolution; however, it also showed that some stu~
dents were exhibiting a six-month delay in onset of symp-
toms resulting from stress factors listed in the post-trau-
matic stress disorder diagnostic criteria (American
Psychiatric Association 2000). This suggests a need to con-
tinue surveying this population in the longer term.

While considering how long we should continue these
surveys, we thought that we should initiated this kind of
survey shortly after the occurrence of the disaster to help
the mental health care for our students. We think that this
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attempt gave benefits for medical students. Thanks to this
early implementation, funding was received from many
institutions, and scholarships could be offered to students in
need, pre-empting the formation of barriers to their contin-
ued study. We included spaces for free responses in the
surveys, and in response to feedback from foreign students
indicating that they did not know how to secure disaster
counseling services or evacuation shelters, we created maps
in English showing the relevant locations near the univer-
sity. Therefore, by capturing the needs of students early
and being able to progress toward the resolution of their
problems, it was possible to alleviate their anxiety.
Furthermore, the various analyses of factors in this study,
which investigated the possibility of future problems occur-
ring as a result of harm, distress, and behavior patterns,
facilitated the preparation of appropriate interventions, even
when students had not asked for assistance. This may have
contributed to the prevention of the exacerbation of prob-
lems in the long term. Finally, because we were able to
contact students who were interested in counseling swiftly
and formulate plans to address their problems, we may have
been able to prevent a secondary disaster resulting from the
mental and physical challenges and various other problems
caused by the first disaster.

Study limitations

The questions in this study included items regarding
trauma, which could be considered invasive; therefore, stu-
dents who did not wish to remember the disaster were able
to choose to not participate. In addition, we were unable to
distribute the surveys to some of the graduate students
directly, due to their absence from the campus, and they
may have been unable 1o respond to the survey if they were
busy providing medical treatment or conducting around-
the-clock research. Further, in the first survey, because sec-
ond-, third-, and fourth-year students in the health sciences
were excluded, we only received responses from the first-
year students, and this may have affected our present study.
It was not possible to further analyze on differences by gen-
der because we did not collect such data. The survey ques-
tionnaires included items regarding participation in volun-
tary activities; however, some of the graduate students were
providing treatment in the affected areas as medical staff,
which was neither considered a voluntary activity nor
included in the survey questions. Studies have been con-
ducted to examine the effects of the disaster on the mental
and physical health of veteran medical practitioners who
were engaged in treatment activities in affected areas
(Yamazaki and Tanno 2009) however, they were unable to
determine how graduate students were affected. Future sur-
veys should include the question “Did you perform any
treatment in disaster areas as a member of a medical team?”
and a survey of psychological factors related to survivor’s
guilt, such as whether the respondents participated in vol-
untary activities and, if not, whether they had wanted to but
had been unable to do so.
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Correlation Between the Great East J{apan Eaﬁhquake
and Postpartum Depression: A Study in Miyako,
lwate, Japan

Hidekazu Nishigori, MD, PhD; Michiho Sasaki, BSN; Taku Obara, PhD; Toshie Nishigori, PhD;
Mami Ishikuro, PhD; Hirohito- Metoki, MD, PhD; Junichi Sugawara, MD, PhD;

Shinichi Kuriyama, MD, PhD; Akira Hosoyachi, MD; Nobuo Yaegashi, MD, PhD;

Takashi Kobayashi, MD; Noboru Yoshizumi, MD, PhD

n March 11, 2011, an undersea earthquake
(the Great East Japan Earthquake) measur-
ing 9.0 on the Richter scale hit the northeast
coast of Honshu Island, Japan. Its epicenter was

located approximately 130 km east of the Pacific coast -

(Figure 1). The earthquake generated devastating
tsunamis with waves that reached heights of 40 m.
The tsunamis destroyed the towns and villages in the
coastal areas of a number of prefectures, including the
[wate, Miyagi, and Fukushima prefectures. Approxi-
mately 18 400 people died or went missing, and more
than 400 000 houses and buildings were completely or
partially destroyed.!

Previous studies have suggested that maternal mental
health disorders, including perinatal depression, can
be influenced by the devastation caused by a natural
disaster.>” Perinatal depression can affect the mental
health of postnatal women® and may impact the

quality of care given to the newbom.” Maternal
psychosocial health can affect the mother-infant
relationship,s’lo the nutritional status of the infants,
illness,'"'? and children's emotional or cognitive
problems.>* Therefore, perinatal women should be
considered to be a vulnerable population, and methods
to prevent perinatal depression must be established in
preparation of future devastating disasters.

The Iwate Prefectural Miyako Hospital is located on
the northeastern coast' of Japan (Figure 1), and its
medical service area includes Miyako, Iwaizumi,
Yamada, and Tanohata. According to 2010 census
data, this area has a population of approximately
92000, and approximately 550 births occur annually.
Approximately 390 births annually occur at the Iwate
Prefectural Miyako Hospital. Following the Great East
Japan Earthquake and tsunamis, approximately 1500
people died or went missing and more than 12 600

Disaster Medicine and Public Health Preparedness
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The epicenter of the Great East Japan Earthquake is schematically
(cross mark) indicated.

houses and buildings were completely or partially destroyed in
the service area. Following this disaster, the Iwate Prefectural
Miyako Hospital served as a disaster base hospital, and it
provided intensive maternal mental health care to prevent
perinatal depression.

In the present study, we retrospectively examined scores on
the Japanese version of the Edinburgh Postnatal Depression
Scale (EPDS)1¢ of perinatal women who were treated at
the Iwate Prefectural Miyako Hospital to assess the influence
of the Great East Japan Earthquake on their mental health.

METHODS

Study Design

This retrospective study was conducted using a medical
chart-based survey and a questionnaire that was completed
by perinatal women who gave birth at the Iwate Prefectural
Miyako Hospital. Existing medical records were reviewed in
this observational study. Because this was a retrospective
study, informed consent was omitted according to the Ethical
Guidelines for Clinical Studies issued by the Japanese
Ministry of Health, Labour, and Welfare.!” The study pro-
tocol was approved by the ethics committee of the Iwate
Prefectural Miyako Hospital on January 17, 2012, and con-
formed to the provisions of the Declaration of Helsinki
(revised in Tokyo 2004).'8

Study Subjects

The study subjects included perinatal women who had
delivered at the Iwate Prefectural Miyako Hospital between
October 1, 2010, and September 10, 2011. The hospital had

been assessing these patients with the Japanese version of
EPDS!>16 at the time of postdelivery hospital discharge and
their regular 1-month postdelivery checkup. Perinatal women
who gave birth between February 10, 2011, and March 10,
2011, were excluded because they had undergone the hospital
discharge EPDS test prior to the earthquake and the 1-month
EPDS test after the earthquake.

Data Collection

We collected the following data from medical charts: age,
marital status, parity, employment, mental disorder history,
obstetric complications during pregnancy (ie, threatened
premature labor, preterm delivery, pregnancy-induced
hypertension, fetal growth restriction, hemolysis, elevated
liver enzymes, low platelet count syndrome, placenta previa,
placental abruption, placenta accreta, gestational diabetes, or
intrauterine fetal death), type of delivery, abnormal delivery
(emergency cesarean section, vacuum extraction, obstructed
labor, or uterine atony), postpartum obstetric complications
(vulvar hematoma, problematic surgical scaring, or breast
abnormalities), and scores on the Japanese version of the
EPDS at hospital discharge and at the regular checkup
1 month after delivery.

Women with vaginal deliveries took the EPDS test 4-5 days
later at the time of hospital discharge, whereas those who
delivered by cesarean section took the test 6-7 days later at
the time of hospital discharge. At the Iwate Miyako Pre-
fectural Hospital, women are routinely admitted for 4-5 days
after uncomplicated vaginal deliveries and for 6-7 days after
cesarean deliveries.

The Japanese version of EPDS is a self-reported scale that
contains 10 items, each of which is graded with a 4-point
Likert scale, with the total score ranging from O to 30. The
cutoff score in the Japanese population is 9, which is
considered to indicate a significant risk for postpartum
depression.!® The self-administered questionnaire admi-
nistered at hospital discharge after delivery included questions
about whether perinatal women could consult their families
when they had problems, anxiety over household finances,
dissatisfaction with living conditions, the death of loved ones,
and worries about baby care.

We collected information on the feelings of the women who
gave birth after March 11, 2011, about being a disaster
victim, the destruction of their homes, residence issues, and
family members who had lost their jobs. The definition of a
destroyed home was in accordance with the guidelines
authorized by the Cabinet Office of the Japanese Government
in 2011.%

Analysis
The percentages of women with EPDS scores >9 at hospital
discharge and 1 month after delivery were compared among
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the following 3 groups: the before-disaster group, which
consisted of women who gave birth before the disaster
(October 1, 2010-February 9, 2011); the within-3-months
group, which consisted of women who gave birth within
3 months after the disaster (March 11, 2011-June 10, 2011);
and the 4-6-months group, which consisted of women
who gave birth 4-6 months after the disaster (June 11,
2011-September 10, 2011). Student's ¢ tests, XZ tests, and
Fisher’s tests were used when appropriate for statistical
analyses.

Multivariate logistic regression analyses were performed after
adjusting for the variables that were significantly associated
with EPDS scores >9 at hospital discharge among the after-
disaster group in univariate analysis. The after-disaster group
included both the within-3-months group and the 4-6-months
group. The adjusted odds ratios (AORs) and 95% confidence
intervals (Cls) were calculated to estimate the risk of EPDS
scores >9 at hospital discharge after the disaster. All statistical
analyses were performed with SAS version 9.3 statistical
software (SAS Institute, Inc, Cary, NC).

RESULTS

Of the 141 women in the before-disaster group, 141 and 134
underwent the EPDS test at the time of discharge and
1 month after delivery, respectively. Of the 73 women in the
within-3-months group, 70 and 67 underwent the EPDS test
at hospital discharge and 1 month after delivery, respectively.
Of the 90 women in the 4-6-months group, 89 and 86
underwent the EPDS test at hospital discharge and 1 month
after delivery, respectively.

Comparisons of the percentages of women with EPDS scores
>9 at hospital discharge and 1 month after delivery are
shown in Figure 2. The percentage of women with EPDS
scores >9 at hospital discharge was significantly greater in the
within-3-months group (31.4%, P<.0001) than in the
before-disaster group (9.9%); this difference was not sig-
nificant 1 month after delivery (7.5% versus 2.2%, P = .12).
There was no significant difference in the percentages of
women with EPDS scores >9 between the 4-6-months group
and before-disaster group at hospital discharge (10.1% versus
9.9%, P = .96) or 1 month after delivery (4.7% versus 2.2%,
P = 44).

The background characteristics of the perinatal women who
took the EPDS test at hospital discharge in the before-disaster
group and in the after-disaster group are shown in Table 1. In
the after-disaster group, univariate analysis showed that the
percentages of women with obstetric complications during
pregnancy (P = .03), dissatisfaction with living conditions
(P =.0001), the death of loved ones (P = .048), the
destruction of their home (P<.0001), and a change in
residence after the disaster (P = .0001) were significantly
different between the group with EPDS scores >9 and the

Postpartum Depression in Miyako, lwate, Japan, After Tsunami

p = 0.0001

EPDS29 (%)

1{}1

Before the Delwerg Dehvary 46
disaster within 8 months after
months after the disaster
the disaster
& EPDS z & at hospitaldischarge
1 EPDS > 8 at 1 month after delivery

group with scores <9 (Table 1). Because the correlation
between the destruction of their home and a change in
residence after the disaster was multicollinear, we chose the
former variable for multivariate logistic regression analysis.
Multivariate logistic regression analysis was adjusted for
obstetric complications during pregnancy, the death of loved
ones, dissatisfaction with living conditions, and the destruc-
tion of their home. This analysis showed that the destruction
of their home (AOR, 3.02; 95% CI, 1.20-7.59) and
dissatisfaction with living conditions (AOR, 3.68; 95% ClI,
1.46-9.26) were significantly and independently associated
with EPDS scores >9 at hospital discharge after the disaster
(Table 2).

DISCUSSION

The percentage of women with EPDS scores >9 at hospital
discharge was significantly greater in the within-3-months
group than in the before-disaster group (P <.0001). This
difference was not significant (P =.12) 1 month after
delivery. Several explanations for this finding have been
proposed. First, an increase in the number of patients with
perinatal depression after the disaster was predicted; therefore,
the hospital conducted a recollection of birth (birth
review)??? earlier and introduced touch??* to encourage
patients to express their emotions. Second, because damage
to parenting environments such as housing without essential
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TABLE 1

ground Ch:

Age

Marital status
Parity

Employment

Mental disorder history
Complication during pregnancy
Type of delivery

Abnormal delivery

Complication at postpartum
Family who can consult

Anxiety over household finances
Satisfaction with living conditions
Death of loved ones

Worries about baby care
Destruction of home

Residence

Family who lost job

n
Mean +SD

<24y, n (%)

25-29y, n (%)

30-34y, n (%)

>35y, n (%)

Married, n (%)

Primipara, n (%)

Multipara, n (%)

Yes, n (%)

Yes, n (%)

Yes, n (%)

Spontaneous vaginal delivery, n (%)
Vacuum extraction, n (%)
Cesarean section, n (%)

Yes, n (%)

Yes, n (%)

No, n (%)

Yes, n (%)

No, n (%)

Yes, n (%)

Yes, n (%)

Complete (carried away), n (%)
Complete, n (%)

Half, n (%)

Partial, n (%)

No damage, (%)

Total destroyed, n (%)

Refuge, n (%)

Temporary dwelling, n (%)
Parent's house, n (%)

Relative's house, n (%)

House or apartment for rent, n (%)
Damaged/destroyed own house, n (%)
Own house, n (%)

Change of residence by disaster, n (%)
Partner, n (%)

Subject, n (%)

Other, n (%)

None, n (%)

Total who lost job, n (%)

Before-Disaster Group

After-Disaster Group®

Total

141
30.1+£5.6
21 (149
46 (32.6)
42 (29.8)
32 (22.7)
140 (99.3)
60 (42.6)
81 (57.5)
65 (46.1)
1178
35 (24.8)
92 (65.3)
0(0.0)
49 (34.8)
17 (12.1)
1(0.7)
7 (5.0
28 (19.9)
28 (19.9)
24 (17.0)
51 (36.2)

EPDS <9

127
30.1+£55
18 (14.2)
42 (33.1)
40 (31.5)
27 (21.3)
126 (99.2)
53 (41.7)
74 (58.3)
58 (45.7)
11 8.7)
27 (21.3)
84 (66.1)
0(0.0)
43 (33.9)
14 (11.0)
1(0.8)
4(3.2)
24 (18.9)
23 (18.1)
21 (16.5)
20 (24.7)

EPDS>9

14
29.8+6.1
3(21.4)
4 (28.6)
2(14.3)
5(35.7)
‘14 (100.0)
7 (50.0)
7 (50.0)
7 (50.0)
0 (0.0
8(567.1)
8 (57.1)
00
6 (42.9)
3(21.4)
0(0.0)
3(21.4)
4 (28.6)
5(35.7)
3(21.4)
31(51.7)

Total

P 159
83 .+ 30.3+5.6
40 - 26(16.4)

45 (28.3)
47 (29.6)
41 (25.8)
1.00 152 (95.6)
.55 66 (41.5)
93 (58.5)
76 61 (38.4)
60 3(1.9)
.01 26 (16.4)
.56 96 (60.4)
8 (5.0)
55 (34.6)
.38 28 (17.6)
1.00 5(3.1)
.02 4(2.5)
48 23 (14.5)
12 47 (29.6)
71 53 (33.3)
.001 55 (34.6)
15 (9.4)
9 (5.7
8 (5.0
2(1.3)
125 (78.6)
34 (21.4)
2(1.3)
8 (5.0)
9((5.7)
6 (3.8)
4 (2.5)
7 (4.4)
123 (77.4)
36 (22.6)
11 (6.9)
.1(0.6)
1(0.6)
146 (91.8)
13(8.2)

EPDS <9

128
30357
20 (15.6)
36 (28.1)
36 (28.1)
36 (28.1)
122 (95.3)
51 (39.8)
77 (60.2)
49 (38.3)
1(0.8)
17 (13.3)
74 (57.8)
5 (3.9)
49 (38.3)
21 (16.4)
4 (3.1
2 (1.6)
18 (14.1)
29 (22.7)
38 (29.7)
28 (30.1)
7 (5.5)
6 (4.7)
5(3.9)
1(0.8)
109 (85.2)
19 (14.8)
0(0.0)
7 (5.5)
7 (6.5)
2 (1.6)
1(0.8)
4(3.1)
107 (83.6)
21 (16.4)
8 (6.3)
1(0.8)
1(0.8)
118 (92.2)
10 (7.8)

EPDS>9

31
30.0+5.2
6 (19.4)
9 (29.0)
11 (35.5)
5 (16.1)
30 (96.8)
15 (48.4)
16 (51.6)
12 (38.7)
2(6.5)
9 (29.0)
22 (71.0)
3(9.7)
6 (19.4)
7 (22.6)
1(3.2)
2 (6.5)
5(16.1)
18 (58.1)
15 (48.4)
27 (40.9)
8(25.8)
309.7)
307
1(32)
16 (51.6)
15 (48.4)
2 (65)
13.2)
2 (6.5)
4(12.9)
3(9.7)
3(9.7)
16 (51.6)
15 (48.4)
3(9.7)
0(0.0)
0(0.0)
28 (90.3)
3(9.7)

74
.56

1.00
39

.96
.10
.03
.08

<.0001
<.0001

.0001
82

72

#The after-disaster group included both the within-3-months group and the 4-6-months group.
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Postpartum Depression in Miyako, Iwate, Japan, After Tsunami

Variables p
Obstetric complications during pregnancy (no = 0) 0.71
Death of loved ones (no = 0) 0.19
Dissatisfaction with living conditions (satisfaction = 0) 1.10
Destruction of their home (no = 0) 1.30
Change in residence after the disaster (no = 0)°

SE AOR (95% CI)? P

0.525 2.03 (0.73-5.67) .18
0.469 1.21 (0.48-3.04) .68
0.470 3.02 (1.20-7.59) .02
0471 3.68 (1.46-9.26) .006

Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; SE, standard error; AOR, adjusted odds ratio; Cl, confidence interval.
2Adjusted for “obstetric complications during pregnancy,” “death of loved ones,” “dissatisfaction with living conditions,” and “destruction of their home.”
bThe correlation between “destruction of their home” and “change in residence after the disaster” was multicollinear.

utilities was expected, the hospital provided support to pro-
mote breastfeeding and advised new mothers about the level
of damage at the time of discharge, and they received
parenting support at hospital discharge and at checkups
performed 2 weeks and 1 month after delivery. Although the
difference of 1 month after delivery was not significant (5 of
67 versus 3 of 134, P = .12), the study was statistically limited
because the number of clinical cases was small. Therefore, the
results must be interpreted with caution.

There were no significant differences between the 4-6-
months group and the before-disaster group at hospital
discharge (10.1% versus 9.9%, P = .96) and 1 month after
delivery (4.7% versus 2.2%, P = .44). The prevalence of
EPDS scores >9 at the Iwate Prefectural Miyako Hospital
differed from the findings of a study that was conducted in the
coastal area of Miyagi Prefecture after the disaster.” Miyagi
Prefecture is located to the south of Iwate Prefecture
(Figure 1). In the coastal area of Miyagi Prefecture, which was
also affected by the disaster,?>**° the percentage of postpartum
women with EPDS scores >9 was 21.3% around 6 months
after the disaster.” Further investigations are required to
clarify the factors correlated with this difference.

Multivariate logistic regression analyses were performed in the
after-disaster group with EPDS scores >9 at hospital dis-
charge. Because the number of clinical cases was small in
multivariate logistic regression analyses in the within-
3-months group and in the 4-6-months group separately,
the after-disaster group included both the within-3-months
group and the 4-6-months group for multivariate logistic
regression analyses. For the risk factors for perinatal depres-
sion that were related to the disaster, previous studies have
found that exposure to storm,?” loss of resources,?® earthquake
experience,”””° anxiety about carthquakes,’*? and exposure
to tsunami’ were more likely to cause depression in pregnant
and postnatal women who were affected by natural disasters.
In the present study, we found that the destruction of their
home and dissatisfaction with their living conditions were
significant risk factors for postpartum depression among
women in the after-disaster group.

Limitations

This study had some limitations. First, this study was based on a
single institution, which decreases the generalizability of the
results. There were 2 obstetric clinics other than the Iwate Miyako
Prefectural Hospital in the region, and this study did not include
all perinatal women in the Miyako medical service area. Second,
this study did not investigate the impact of “maternity blues” on
the results. Third, the study also had statistical and epidemiolo-
gical limitations because the number of clinical cases was small.

CONCLUSIONS

In conclusion, the percentage of women with EPDS scores >9
at hospital discharge was significantly greater in the group
that delivered within 3 months after the Great East Japan
Earthquake than in the group that delivered before the dis-
aster. The destruction of their home and dissatisfaction with
living conditions were more likely to cause perinatal depres-
sion in women who delivered after the disaster. An increase
in postpartum depression is predicted after a large-scale dis-
aster, and interventions focused on pregnant women should
be actively initiated after the disaster.
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ABSTRACT

Objective: To examine psychological distress among pregnant women in Miyagi prefecture which was
directly affected by the Great East Japan Earthquake and tsunami and compare other areas of Japan that
were less damaged.
Methods: This study was conducted in conjunction with the Japan Environment and Children's Study
(JECS). We examined 10,129 Japanese women using the primary fixed data of the JECS. The Kessler 6-item
psychological distress scale (K6) was administered to 7473 eligible women including 998 in Miyagi unit
center (‘Miyagi UC') and 6475 in the other unit centers (‘13UCs’). We compared the prevalence and the
risk of distress (K6 > 13) during pregnancy in ‘Miyagi UC' and ‘13UCs’".
Results: More women in ‘Miyagi UC (4.9%) suffered psychological distress, compared with ‘13UCs’ (3.1%)
(p <0.001). A significantly higher prevalence of women in ‘Miyagi UC' (55.5%) had experienced negative
life events, whereas ‘13UCs’ showed 42.7% (p < 0.0001). In multivariable logistic analyses adjusted for
baseline characteristics, there was a significant regional difference of psychological distress (adjusted
odds ratio; aOR in Miyagi UC=1.488; 95%(l, 1.059~2.090). After further adjusting for negative life events,
the association was diminished (aOR==1.338; 95%CI, 0.949-1.884).
Limitations: The JECS had no data before the earthquake and the extent of damage was not investigated.
Possible regional representativeness is also a limitation.
Conclusion: After the Great East Japan Earthquake, the prevalence of pregnant women with psychological
distress (K6 > 13) were high in Miyagi prefecture. Especially in the coastal area directly affected by
tsunami, it is high with or without negative life events experienced.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Japan Earthquake and subsequent tsunami resulted in 19,000 dead
or missing, and approximately 400,000 houses collapsed (Fire and

On March 11, 2011, a massive earthquake measuring 9.0 on the
Richter scale, struck northeast Japan. An earthquake of this mag-
nitude is thought to occur only once in 1000, years. The Great East

* Corresponding author at: Department of Obstetrics and Gynecology, Tohoku
University Graduate School of Medicine, 1-1, Seiryo-machi, Aoba-ku, Sendai, Miyagi
980-8574, Japan. Fax: +81 22 717 7258.

E-mail address: hmetoki@med.tohokuac jp (H. Metoki).

http:fidx.dotorg/ 1&816;}.}&{&,20‘§S,‘£G.€)24
0165-0327/© 2015 Elsevier B.V. All rights reserved.

Disaster Management Agency of the Ministry of Internal Affairs
and Communications, 2015). Miyagi prefecture, located on the
pacific coast of Japan, was one of the most seriously damaged
areas by tsunami. It was reported that 10,521 people died and
1258 were missing, and 238,119 houses were completely or par-
tially destroyed in Miyagi prefecture (Miyagi Prefecture Govern-
ment, 2015).

Previous studies have shown that natural disasters affect
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perinatal women’'s mental health and lead to mental disorders
such as perinatal depression (Chang et al,, 2002; Dong et al., 2013;
Harville et al, 2009; Hibino et al, 2009; Ren et al, 2014, Xiong
et al, 2010). Depression or anxiety disorders during pregnancy
have negative effects, such as preterm delivery, low birth weight,
and hypertensive disorders during pregnancy (Fransson er al,
2011; Lederman et al, 2004; Meng et al,, 2012; Mulder et al, 2002;
Rahman et al, 2007; Straub et al, 2012). In addition, a depressive
or anxious mood during pregnancy can affect the long-term be-
havioral and emotional development of children according to the
prenatal programing hypotheses (Field, 2011; ¢'Connor ef al,
2005, 2003; Sharp et al, 2015). Mental illness during pregnancy
may extend to the puerperal period (Dietz et al., 2007; Kitamura
et al, 2006; Leigh and Milgrom, 2008; Robertson ef al,, 2004) and
cause postpartum problems such as bonding failure (Kitamura
et al, 2013; Kokubu et al, 2012). Early detection and rapid inter-
vention for psychological distress during the perinatal period are
important (Choate and Gintper, 2011, Dennis and Dowswell,
2013). Therefore, it is likely that natural disasters will have con-
siderable psychological impact on pregnant women.

There is some genetic vulnerability in susceptibility to perinatal
depression (Caspi et al, 2003; Duman and Monteggla, 2006;
Krishnan and Nestler, 2008; McEwen, 2007), but demographic and
socio-economic factors are strongly associated with a risk of
mental imbalance that manifests as perinatal depression (Beck,
2007; Kitamura et al, 2006; G'Hara et al, 1991, Pope, 2000; Ro-
bertson et al, 2004). Stressful life events during pregnancy are
associated with maternal mental disorders in both human studies
and animal experiments (Brummelte and Galea, 2010; Burke et al,
2005; Otte et al,, 2005). Stressful life events may interact with
vulnerability factors to create psychological distress. However,
there is no large-scale population-based study comparing the
differences between earthquake disaster-affected areas and non-
damaged areas. ’

The Japan Environment and Children’s Study (JECS) was already
underway when the Great East Japan Earthquake occurred (Ka-
wamoto et al, 2014). In this study, we used the Kessler 6-item
psychological distress scale (K6) from the JECS to assess the in-
fluence of the massive earthquake on antenatal psychological
distress. And we examined psychological distress among pregnant
women in Miyagi prefecture which was directly affected by the
Great East Japan Earthquake and tsunami and compare other areas
of Japan that were less damaged. '

- 2. Methods

2.1. Study design

This study was a part of the JECS, which was initiated by the
Ministry of the Environment in Japan as a nationwide population-
based prospective birth cohort to investigate the association be-
tween environmental factors and children’s health and develop-
ment. Fifteen units in Japan assented to the JECS (Fig. 1), and
women and their families entered between January 2011 and
March 2014. Periodical questionnaires and biochemical examina-
tions were conducted during and after pregnancy. The assessment
will be continued until the participating children become thirteen
years old. Written informed consent was obtained from all parti-
cipants. The design of JECS has been described previously in detail
(Kawamoto et al, 2014). )

The national center of JECS provides several data sets for re-
search groups in series. Each research group uses released data
sets to investigate its own research subject. In October 2013, the
JECS released “jecs-ag-ai-20131008” as the primary fixed data set.
We analyzed this primary fixed data from 10,129 women who gave
written informed consent to participate in the JECS study, and who
had confirmed obstetric outcomes by December 31, 2011. Re-
cruitment for the JECS began in January 2011. However, the Great
East Japan Earthquake on March 11, 2011 interrupted enrollment
in the coastal area of Miyagi unit center until May 2011. Therefore,
we limited our investigation to women who had delivered be-
tween June 1, 2011 and December 31, 2011, and who completed
the K6, which is described in detail below.

There were fifteen unit centers included in the JECS. Location of
each unit center is shown in Fig. 1. Fukushima unit center was
excluded because the nuclear power plant accident was con-
sidered to create a huge confounding influence. Miyagi unit center
(‘Miyagi UC') was selected as the disaster area and the other
thirteen units (‘13 UCs’) which suffered no or little direct effects
were selected as control areas because this study was intended to
assess the impact of the disaster, especially the tsunami. Further-
more, ‘Miyagi UC" was divided into two groups: the ‘Coast’ area
which suffered from extensive damage from tsunami, and the
‘Inland’ area which had massive earthquake damage, but no direct
tsunami damage. Seven municipalities were included in each area:
Kesennuma, Minami-Sanriku, Ishinomaki, Onagawa, Iwanuma,
Watari and Yamamoto in the ‘Coast’ area, and Osaki, Wakuya,

~ Hokkaido

Koshin
Toyama H H
Rhe et Miyagi
Kyoto o
Fukushima

Hyogo

: 5: Ajchi
- Dsaka
/" South Kyushu / Okifawa

Inland

Epicenter

Fig. 1. Fifteen unit centers in the Japan Environment and Children’s Study (JECS), and two subgroups in ‘Miyagi’ unit center, ‘Inland’ area and ‘Coast’ area. Left map is an
excerpt from the study design of the JECS. Cross on the right map indicates the epicenter of the Great East Japan Earthquake (38°1'N, 142°9’ E).
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Misato, Kami, Shikama, Kurihara and Tome in the ‘Inland’ area.
All data were obtained from two self-reported questionnaires;

the “T1” questionnaire was performed upon enrollment and dur-

ing the maternal first trimester, and the “T2” questionnaire was

performed during the second or third trimester.

2.2. Main outcome measurement

343

The K6 has been widely used as a screening scale for psycho-
logical distress in the general population (Kessier et al, 2002,
2003). The Japanese version of the K6 was recently developed
using the standard back-translation method (Furukawa et al,

Table 1
Baseline characteristics by region of The Japan Environment and Children Study.
13 UCs (n=6475) Miyagi UC (n=998) p Value® Inland (n=670) Coast (n=328) p Value®
Age
Mean (5.D) 312 (4.9) 29.8 (5.2) <0.0001 29.6 (5.2) 30.0 (5.3) < 0.0001
< 24 years 9.2 16.5 < 0.0001 17.2 15.3 < 0.0001
25-29 years 273 325 328 317
30-34 years 36.2 31.8 313 326
< 35 years 27.0 19.0 18.5 20.1
Missing 0.3 0.2 0.2 0.3
Parity
Primipara 356 372 < 0.0001 354 40.9 < 0.0001
Multipara 584 624 64.3 58.5
Missing 6.0 04 03 0.6
Marital status .
Married 95.7 93.9 0.001 93.3 95.1 0.005
Other 3.8 6.0 6.6 49
Missing 0.5 0.1 01 0.0
Famiry income
<199 x 10* JPY 5.6 9.2 <0.0001 8.7 10.3 < 0.0001
200 -399 x 10 JPY 323 352 346 363
400-599 x 10* JpY 316 273 255 308
<600 x 10* JPY 24.7 19.1 20.2 17.1
Missing 5.8 9.2 11.0 55
Educational level
Maternal
Junior high school 5.0 6.1 < 0.0001 6.3 5.8 <0.0001
High school 29.0 47.8 48.5 46.3
College 65.5 - 458 44.9 479
Missing 0.5 0.2 03 0.0
Paternal
Junior high school 7.7 10.7 <0.0001 103 11.6 <0.0001
High school 3438 51.5 50.4 53.7
College 56.7 36.3 375 338
. Missing 0.8 1.5 1.8 0.9
Body mass index
< 18.5 kg/m? 16.7 14.0 < 0.0001 134 15.2 < 0.0001
18.5-24.9 kg/m? 70.8 712 711 714
<25 kg/m? 9.6 14.4 15.2 12.8
Missing 2.9 04 0.3 0.6
Smoking
Maternal
Yes 5.0 8.3 < 0.0001 7.6 9.8 0.0003
No 94.2 91.2 91.9 89.6
Missing 0.8 0.5 0.5 0.6
Paternal : .
Yes 44.7 60.0 < 0.0001 58.8 62.5 < 0.0001
No 534 383 394 36.0
Missing 19 1.7 1.8 1.5
Alcohol intake
Yes 3.8 3.7 0.99 33 4.6 0.39
No 95.6 95.7 96.4 942
Missing 0.6 0.6 03 1.2
Feeling toward this pregnancy
Bemused ' 7.9 11.5 0.0003 9.9 149 < 0.0001
Others ‘918 88.4 90.0 85.1
Missing 03 0.1 01 0.0
Past history of mental illness
Yes 75 5.4 0.02 55 52 0.06
No 925 94.6 945 94.8
Fetal number :
Singleton 99.1 98.9 0.53 99.1 98.5 0.58
. Multiple 0.9 11 09 1.5 :

Values except for mean of age are percentages.
Miyagi UC' (n=1010) was combined with 'Inland’ (n=677) and 'Coast’ (n=333).

13 UCs': the thirteen units centers without Miyagi unit center and Fukushima unit center.

a Calculated between ‘Miyagi UC and '13 UCs' by 4 tests for categorical variables or student t test for continuous normaily distributed variables.

P Calculated among 'Inland’, Coast’ and '13 UCs' by 2 tests for categorical variables or one-way ANOVA for continuous normally distributed variables.
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2008). The K6 consists of six questions with five possible re-
sponses (0-4) for each question; “none of the time” (0 points), “a
little of the time” (1 point), “some of the time” (2 points), “most of
the time” (3 points), and “all of the time” (4 points). The six
questions were as follows; “During the last 30 days, how often
have you felt the followings, (1) nervous, (2) hopeless, (3) restless
or fidgety, (4) so depressed that nothing could cheer you up, (5)
that everything was an effort, and (6) worthless?” The range of
total scores is from 0 to 24. As Kessler et al. (2003) suggested, we
classified women with K6 scores > 13 as having psychological
distress. In previous studies (Hayasaka et al., 2613; Hozawa et al,
2009; Nakaya et al, 2014), the Japanese version of K6 has been
used with the same cutoff point. The K6 was measured two times
during pregnancy. The mean and standard deviation of gestational
ages for questionnaire response were 22.5+6.0, 274+70,
19.1 + 6.4 weeks in ‘Inland’, ‘Coast’ and ‘13UCs’, at the time of the
first (T1), respectively, and 32.7 + 2.7, 33.3 + 3.6, 30.0 +- 4.2 at the
time of the second (T2), respectively. In this study, mental distress
in the second or third trimester of pregnancy was assessed using
the K6 score of the T2 questionnaire because interruption of re-
cruiting just after the earthquake altered the timing of our ques-
tionnaire sending.

2.3. Baseline characteristics and negative life events

Based on previous literature (Kitamura et al., 2006; Leigh and
Milgrom, 2008; Rebertson et al., 2004), we set the baseline char-
acteristics described in Tabsle 1. Information about age, parity,
marital status, body mass index (BMI) before pregnancy, family
structure, feelings toward this pregnancy and past history of
mental illness was obtained by using the T1 questionnaire upon
enrollment. Information about family income, education level of
couple, smoking history of couple, and maternal alcohol intake
was gained from the T2 questionnaire in addition to the K6 scale.
Age was divided into four categories: < 24 years, 25-29 years, 30—
34 years, and > 35 years. Parity was assorted into ‘primipara’ and
‘multipara’ with regard to this pregnancy. Marital status was
classified into two groups as ‘married’ including de facto marriage
and ‘the others’. Family income, defined by the annual revenue of
the household, was categorized as: < 2 million Japanese yen (JPY),
2-4 million JPY, 4-6 million JPY, and > 6 million JPY with re-
ference to the average Japanese household income. Education level
of the couple was defined by the highest academic achievement
and categorized as follows: junior high school, high school, and
college or advanced education. BMI was categorized as:
<18.5 kg/m?, 18.5-24.9 kg/m?, and > 25.0 kg/m?. The informa-
tion about the smoking history of couple and maternal alcohol
intake reflected the situation at the time of T2 questionnaire. Re-
garding the feelings toward this pregnancy, ‘bemused’ was defined
in the case where subjects felt unsure and embarrassed about the
pregnancy. Past history of mental illness included reports of de-
pression, anxiety disorders, schizophrenia and dysautonomia
which women had experienced before pregnancy. Fetal number in
this pregnancy was classified by singleton, and multiple including
twin and triplet.

Past life events affect the psychological condition during
pregnancy and after delivery (Beck, 2001; Kitamura et al, 2006;
Leigh and Milgrom, 2008; Robertson et al, 2004). Negative life
events were defined as the experience of any of the following
events: bereavement of close blood relatives and friends, injury
and illness of close blood relatives, unemployment of self and
husband with large debts, change of family structure, change of
residence, marital problems and divorce. In this study, the data of
negative life events was obtained from the T2 questionnaire which
was administered in the aftermath of the Great East Japan
Earthquake.

2.4. Statistical analyses

The distribution of the K6 score was not normal. Therefore we
evaluated the difference among the areas for psychological dis-
tress during pregnancy using Wilcoxon rank-sum test or Kruskal-
Wallis, and calculated odds ratios (ORs) for regional differences
using multivariable logistic regression analysis.

Chi-square tests were used to describe regional differences of
baseline characteristics between ‘Miyagi UC' and ‘13 UCs’; or ‘In-
land’, ‘Coast’ and ‘13 UCs’. Mean maternal age was compared by
Student’s t-test or one-way ANOVA.

In two models of multivariable logistic regression analyses, we
calculated ORs of each area in Miyagi for psychological distress.
Model 1 was the logistic regression analyses adjusted for all
baseline characteristics shown in Tabie 1: age, parity, marital sta-
tus, family income, education level of couple, BMI, smoking history
of couple, alcohol intake, feelings toward this pregnancy, past
history of mental illness, and fetal number. In Model 2, we further
adjusted for all selected covariates including negative life events.
In this study, missing covariates were included in multivariable
logistic regression analyses as dummy variables.

We performed stratified analyses to confirm the interaction
between regionality and negative life events.

All analyses were performed using SAS version 9.4 (SAS Inc.,
Cary, NC). A two-sided p<0.05 was regarded as statistically
significant.

3. Results

A participants flow diagram is shown in Fig. 2. The primary
fixed data of the JECS included 10,129 women from all unit centers.
Participants in Fukushima unit center (n=650) were excluded due
to the huge impact of the nuclear power plant accident. In the
other study regions, 9206 women had given birth, and the other
273 women had miscarriages or stillbirths during the period. For
those in the second or third trimester, 7645 women responded to
the T2 questionnaire. Women who did not provide information on
the enrollment questionnaire (n=122) and women with missing
data on the K6 in the T2 questionnaire (n=50) were excluded.
Data from 7473 women including 998 women from ‘Miyagi UC’
were included in these analyses. ‘Miyagi UC' had 670 women from
the ‘Inland’ area and 328 women from the ‘Coast’ area.

As shown in Tabie 1, the baseline characteristics of pregnant
women were significantly different among regions except for al-
cohol intake and fetal number.

The prevalence of pregnant women with scores of K6 > 13 were
4.9% in ‘Miyagi UC, with 3.1% in ‘13 UCs’. Scores of K6 > 13 for
pregnant women in ‘Miyagi UC’, were 4.6% for ‘Inland’ and 5.5% for
‘Coast’. In the rank sum test, the K6 scores of pregnant women in
‘Miyagi UC (p <0.0001) and ‘Inland’/‘Coast’ (p=0.0002) were
significantly higher than ‘13 UCs’ (Table 2).

In the heavily damaged ‘Miyagi UC, a significantly higher
prevalence of pregnant women experienced negative life events
compared to ‘13 UCs’, especially bereavement, unemployment,
change of family structure, and change of residence (Table 2). In
the ‘Coast’ area, where there was extensive damage particularly
from tsunami, there were many pregnant women who experi-
enced bereavement, unemployment of husband, and change of
residence.

In univariable logistic regression analyses, ‘Miyagi UC had
significantly more pregnant women with psychological distress
(K6 > 13) compared with ‘13 UCs’ (Table 3), (OR=1.637; 95%Cl,
1.189-2.254). The ‘Coast’ area had significantly higher prevalence
of psychological distress compared with ‘13 UCs’ (OR=1.841; 95%
Cl, 1.121-3.022).
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Primary fixed data* of the JECS
10,129 women in 15 unit centers
(1,083 in Miyagi unit center)

H 650 women in Fukushima prefecture were excluded

9,479 women in the 14 other unit centers |

——%l 273 miscarriages or stillbirths were excluded

| 9,206 women who would have given live birth l

1,647 women were excluded who answered "T2" questionnaire
before May 31, 2011 or after January 1, 2012

7,645 women who answered "T2" questionnaire
between June 1, 2011 and December 31, 2011

122 women were excluded
because enrollment questionnarie was not completed

H' 50 women with missing data on K6 of "T2" were excluded |

il 7,473 women as research subjects I
670 women in 'Inland"** |
6,475 women 998 women
in the 13 other unit centers in Miyagi unit center \
r 328 women in 'Coast' *** l

Fig. 2. Participants flow diagram * The primary fixed data was from women who had given informed consent to the JECS, and had obstetric outcome (live birth, miscarriage
and stillbirth) by December 31, 2011, ** 'Inland’ was the inland area in Miyagi prefecture including Osaki, Wakuya, Misato, Kami, Shikama, Kurihara and Tome, *** "Coast’ was
the coastal area in Miyagi prefecture including Kesennuma, Minami-Sanriku, Ishinomaki, Onagawa, Iwanuma, Watari and Yamamoto

Table 2
Total scoring of K6 points and negative life events by region.

13 UCs Miyagi UC 4 Inland Coast P
n=6475 n=998 Value n=670 n=328 Value
Total scoring of K6 points
<4 71.6 65.7 <0.001** 66.7 63.7 0.0002%
5-9 205 236 231 244
10-12 49 5.8 5.5 6.4
>13 31 49 46 55
Negative life events®
Yes 427 555 < 0.0001 498 671 < 0.0001
No 56.5 441 49.6 329
Missing 0.8 04 0.6 0.0
Fine classification of negative life events®
Bereavement
Close blood relatives 22 39 0.001 2.7 64 < 0.0001
Close friends 1.0 44 < 0.0001 21 9.2 <0.0001
Injury and illness
Close blood relatives 14.3 114 0.01 124 9.5 0.02
Disemployment
Self 1.2 31 < 0.0001 . 3.0 34 < 0.0001
Husband 12 2.8 < 0.0001 18 49 < 0.0001
Huge debt 1.0 0.7 0.41 0.5 12 035
Change of family structure 4.0 9.8 < 0.0001 9.9 9.8 < 0.0001
Change of residence 92 12.2 0.002 10.8 15.2 0.0007
Marital problem 10.1 9.9 0.85 8.7 125 0.16
Divorce 03 0.4 0.38 0.5 03 0.63

Values are percentage.
13 UCs": the thirteen units centers without Miyagi unit center and Fukushima unit center.
Miyagi UC' was the group combined with 'Coast’ and 'Inland’.

*p <0.001.
** p=0.001 versus ‘13 UCs’ with the rank sum tests.
2 Calculated among 'Inland’, 'Coast' and '13 UCs' or between 'Miyagi UC' and '13 UCs' by 42 tests.
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Table 3
Logistic regression analyses for pregnant women with a K6 score > 13 among
areas.

13 UGCs Miyagi UC Inland Coast

(n=6475) (n=998) (n=670) (n=328)

OR (95% CI) OR (95% C1) OR (95% CI) OR (95% CI)
Crude 1 1.637 1.538 1.841

(ref) (1.189-2.254) (1.044-2.265) (1.121-3.022)
Model 1% 1 1.488 1394 1.680

(ref) (1.059-2.090)  (0.928-2.095) (1.002-2.819)
Model 2* 1 1338 1322 1.366

(ref) (0.949-1.884) (0.876-1.994) (0.812-2.298)

13 UCs’ the thirteen units centers without Miyagi unit center and Fukushima unit
center.
Miyagi UC' was the group combined with 'Coast’ and 'Inland".

2 Model 1: Adjusted for age, parity, marital status, family income, education
fevel of couple, body mass index, smoking of couple, alcohol intake, feeling toward
this pregnancy, past history of mental illness, and fetal number.

b Model 2: Adjusted for negative life events in addition to Model 1.

When comparing ‘13UCs’ and ‘Miyagi UC' in multivariable
analysis after adjusting for possible confounding factors (Model 1),
the statistically significant association between areas and K6 > 13
remained (OR=1.488; 95%Cl, 1.059-2.090); furthermore, when we
adjusted for negative life events (Model 2), the association be-
tween areas and K6> 13 was diminished (OR=1.338; 95%CI,
0.949-1.884). When ‘Miyagi UC' was subdivided into ‘Inland” and
‘Coast’ in the multivariate logistic analysis, the ‘Coast’ area had the
same association as ‘Miyagi UC' in Model 1 and Model 2; OR=1.680
(95%Cl1, 1.002-2.819), OR=1.366 (95%Cl, 0.812-2.298), respectively.
On the other hand, the association between ‘Inland’ and K6 > 13
was also diminished in both Model 1 and Model 2; OR=1.394 (95%
Cl, 0.928-2.095), OR=1.322 (95%CI, 0.876-1.994), respectively.

We also examined the combination of areas and negative life
events for psychological distress (Fig. 3). When we compared
women in ‘13UCs’ without negative life events, ORs for psycho-
logical distress among women in the ‘Coast’ area and women in
the ‘Inland’ area were 4.025 (95%Cl, 1.651-9.811) and 1.605 (95%Cl,
0.743-3.465), respectively. Although women in ‘13UCs’ with ne-
gative life events had significantly high OR for psychological dis-
tress (OR=3.567; 95%Cl, 2.543-5.004), ORs for psychological dis-
tress among the ‘Inland’ and ‘Coast’ areas were similar, 4.428 (95%
Cl, 2.601-7.540), and 3.553 (95%Cl, 1.823-6.925), respectively. The
negative interaction between ‘Coast’ and ‘negative life events’ was
significant (p=0.01).

443

Cudds Ratio
for psychologionl distress
[N

Coast

negative fife

130Cs events (+}

negative {ife
events (-}

Fig. 3. Combined analyses for interaction between areas and negative life events.
‘13 UCs": the thirteen units centers did not include Miyagi unit center and Fu-
kushima unit center. Adjusted for age, parity, marital status, family income, edu-
cation level of couple, body mass index, smoking history of couple, alcohol intake,
feelings toward this pregnancy, past history of mental illness, and fetal number.

- 4. Discussion

Several research studies have reported that natural disasters
affected the maternal psychological condition and contributed to
increased depressive symptoms during and after pregnancy
(Chang et al., 2002; Dong et al,, 2013; Harville et al, 2009; Hibino
et al, 2009; Ren et al, 2014; Xiong et al, 2010). In Miyagi pre-
fecture, where tsunami caused serious damage in the coastal area,
it is likely that victimized pregnant women faced immeasurable
psychological suffering. Actually the prevalence of postnatal de-
pression assessed by the Edinburgh Postnatal Depression Scale
was higher (21.3%) in Miyagi prefecture after the Great East Japan
Earthquake, compared with Japanese women who did not ex-
perience an earthquake (13.9%) (Nishigeri et al, 2014). Women
who experience depressive disorders during pregnancy are more
vulnerable to postpartum depression (Dietz et al., 2007), thus it is
likely that there were many depressive postpartum women in
Miyagi prefecture after the earthquake.

In the present study, the prevalence of pregnant women with
psychological distress (K6 > 13) was 4.9% in ‘Miyagi UC, while
“13UCs’ showed only 3.1% (Table 2). In the previous data from a
Japanese nationwide survey in 2007 (Kawakami and Forukawa,
2007), the total distribution of K6 points of Japanese people
showed; 72.0% had K6 <4, 20.0% had 5-9, 5.0% had 10-12, and
3.0% had > 13. K6 score in ‘13UCs’ might reflect the typical pattern
of the normal Japanese population who were not affected by

" disasters.

According to an investigation of negative life events, there were
many people in the ‘Coast’ who experienced bereavement of par-
ents or close friends, their own or partner's unemployment,
change of family structure or change of residence; whereas in the
‘Inland’ area people experienced bereavement of close friends,
their own unemployment or a change of family structure. These
results suggested the enormous influence of the tsunami on the
‘Coast’.

It is reasonable to consider that bereavement of close relatives
or friends would have a strong correlation with psychological
distress; thus many more pregnant women could have K6 scores
> 13; however only 4.9% of women in ‘Miyagi UC', and 5.5% in the
‘Coast’ area, actually had psychological distress. Other factors such
as ‘huge disaster scale beyond the reach of imagination’ and
‘personality of Japanese’ might work as suppressors, or other in-
fluences could have a closer relationship and a large enough im-
pact to cancel the effects of negative life events.

Postpartum depression in Japan was reported to be lower
compared to other countries (Kumar, 1994). In addition, in a study
of global burden of disease, Japan had the lowest prevalence of
depressive disorders in the world (Ferrari et al, 2013). It may be
said that Japanese women are apt to restrain their emotions.
Therefore the mental condition might be less reflected in the
psychological scale. Because the prevalence of psychological dis-
tress was not exceptionally high considering the scale of the Great
East Japan Earthquake and the extensive damage, differences
among the areas might not be significant.

In multivariable analyses adjusted for the baseline .character-
istics including age, parity, marital status, family income, educa-
tion level of couple, smoking history of couple, alcohol intake,
feelings toward this pregnancy, past history of mental illness, and
fetal number, the significant differences of psychological distress
among the regions remained; ‘Miyagi UC' (OR=1.488; 95%(I,
1.059-2.090). After ‘Miyagi UC’ was divided into two groups, there
was a distinction between ‘Inland’ and ‘Coast’. The pregnant wo-
men in the ‘Coast’ area (OR=1.680; 95%CI, 1.002-2.819) became
vulnerable to psychological distress, whereas there was no sta-
tistical association in the ‘Inland’ area (OR=1.394; 95%CI, 0.928-
2.095). When we further adjusted for negative life events, the
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association was completely diminished in both areas. This means
that negative life events had a great impact. Actually the OR of
negative life events for psychological distress was very strong
(OR=3.822; 95%CI, 2.855-5.115). The frequency of negative life
events, which pregnant women had experienced, was very dif-
ferent between Miyagi unit center and the other 13 unit centers,
and was notably higher in the ‘Coast’ area (7able 2). The difference
of negative life events might affect the difference of psychological
distress.

In the combined analyses, when pregnant women experienced
negative life events, their risk of psychological distress was almost
equal regardless of location. In pregnant women who did not ex-

perience negative life events, the more they were affected by the

disaster especially tsunami, the greater the risk of psychological
distress was. Paradoxically, just in the ‘Coast’ area, the risk of
psychological distress did not change through the experience of
stressful events. There was a statistically significant negative-in-
teraction between the ‘Coast’” area and ‘negative life events’
(p=0.01). In contrast, there was little interaction between the
‘Inland’ area and ‘negative life events’. Though both the ‘Coast’
area and the ‘Inland’ area were areas of devastation in the same
prefecture, the interactions were different.

Miyagi prefecture sustained the most serious damage from the
earthquake and tsunami, such as collapse of homes, electric power
failure, and disruption of the'water supply. The coastal area suf-
fered the most damage from the tsunami. In this huge disaster,
11,779 people approximately 0.5% of the entire population of
Miyagi prefecture were dead or missing, and 238,119 houses were
destroyed across Miyagi prefecture. However damage situations
depended a lot on whether tsunami directly hit. Actually in the
‘Coast’ area, which was directly affected by tsunami, 7148 people
died and 2299 were missing that were equal to 2.6% of the po-
pulation of the area, and 59,912 houses were completely or par-
tially destroyed, whereas 23 dead or missing people (0.006%) and
7155 destroyed houses in the ‘Inland’ area (Mivagi Prefecture
Government, 2015). The damage and revival situations right after
the Great East Japan Earthquake were much different between the
‘Inland’ area and the 'Coast’ area. The direct damage from tsunami
might make the difference of interactions.

Higher prevalence of women with high scoring points of K6 in
the tsunami-affected areas (Table 2) reflected the combined effect
that there were more women who experienced negative life
events in the tsunami-affected areas than the others, as well as the
effect that higher prevalence of psychological distress was ob-
served in the group without negative life events. This result in the
combined analyses could indicate that pregnant women who
survived were less affected by the negative life events included in
the questionnaire of this study. There might be the other certain
factors which could not be gleaned from survey data of JECS.

Survivors in Miyagi prefecture, especially in the coastal area
directly affected by tsunami, had more long-term restrictions than
other people. Most of them probably encountered miserable cir-
cumstances and were apart from their ordinary lives. In the ‘Coast’
area, the prevalence of psychological distress (K6 > 13) was almost
equal without (5.5%) or with (5.4%) negative life events, whereas it
changed in the others; 1.3%, 5,5% in ‘13 UCs’ and 2.4%, 6.8% in the
‘Inland’ area, respectively. In the ‘Coast’ area, pregnant women
under such a catastrophic situation probably reached a certain
level of stressful conditions, even if they had not experienced
negative life events included in the questionnaire. It appears that
the impact on psychological distress of living in disaster areas
during the reconstruction period was so great that the additional
influence of negative life events was reduced. After the huge
earthquake and tsunami, regardless of whether or not survivors
experienced negative life events, all needed total support includ-
ing mental health care to prevent psychological distress.

The previous literatures said that multiple pregnancy increased
the risk of maternal mental disorder (Leonard, 1998; Thorpe et al,
1991). In 7,473 women as research subjects, 69 women (0.92%) of
multiple pregnancy participated in this study. After we analyzed
7404 women in the only singleton pregnancy, the results did not
change in both Model 1 and Model 2.

There are some limitations of this study. First, there was no
data before the Great East Japan Earthquake and we did not con-
duct an investigation about the extent of damage. We could not
directly know if the earthquake and the tsunami affected the
women’s psychological condition during pregnancy. The second
limitation is that, participation in JECS was not compulsory, thus
there is a limitation regarding regional representativeness. JECS
have made contact with as many expecting mothers as possible,
who reside in study areas, and the recruitment rate is targeted to
be more than 50% of all eligible mothers (Kawamoto et al., 2014).
However sample coverage rates estimated from the circulation of
Maternal and Child Health Handbooks during the study period
was 63.4% in the coastal area and 70.3% in the inland area;
therefore some level of representativeness is ensured.

5. Conclusion

Three to nine months after the Great East Japan Earthquake, the
prevalence of pregnant women with psychological distress
(K6 > 13) were high in Miyagi prefecture, especially in the coastal
area. The pregnant women, in the coastal area directly affected by
tsunami, had the high risk of psychological distress regardless of
whether they had actually experienced negative life events.
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Association between screen viewing time and study time of physical fitness:
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Abstract The purpose of this study was to examine the association of screen viewing time
(SVT) and study time (ST) with physical fitness among second-year high school students. This
cross-sectional study was carried out including 678 (boys: n = 322) students enrolled from
2011 to 2013. Physical fitness measurements included muscular fitness, explosive power and
endurance performance. Muscular fitness and explosive power were evaluated by grip strength
and standing broad jump test, respectively. Endurance performance was evaluated by endur-
ance running speed of 1500 meters (in boys) or 1000 meters (in girls) running. SVT, ST and
other lifestyle behaviors were obtained by a self-reported questionnaire. Analysis of covariance
was used to examine the association of SVT and ST with grip strength, standing broad jump
distance and endurance running speed. After adjustment for potential confounders, longer SVT
was associated with poorer endurance running speed in both boys and girls, (p for trend < 0.01).
Longer SVT was also associated with lower standing broad jump distance in boys (p for trend
=(.007) and grip strength in girls (p for trend = 0.005). In boys, longer ST was also associated
with lower grip strength after adjustment for potential confounders (p for trend = 0.007). In
conelusion, these results suggest that differences between SVT and ST may have different ef-
fects on physical fitness data 3-year after the earthquake disaster. Further studies are necessary
to confirm the findings of this study.

Jpn J Phys Fitness Sports Med, 64(3): 323-332 (2015)
Keywords : screen viewing time, study time, physical fitness, high school students, cross-sec-
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at high school from 2011 to 2013
{n =857, B:384, G:473)

Subjects who were in the second grade

2012 (n=293, B:151, G: 142)
2013 (=277, B: 109, G:168)

Excluded (n= 179

=5 Missing data of height and weight (= 140)
Missing data of fitness (n=9)

Missing data of self-reported questionnaire (n=30)

Present study subjects
(n= 678, B: 322, G: 356)

2011 (n=272, B:114, G:158)
2012 (n= 182, B:121, G: 61)

Fig. 1
Boys: B, Girls: G

2013 (n= 224, B: 87, G:137)

Flowchart of subjects in this study.
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