loss group (N =22)

non-loss group (N = 32)

Factor
Mean SD Mean SD 2
Age (years) 42.7 8.8 438 89 0.646°
CAPS score 32.8 6.1 30.4 6.6 0.178°
Marital status (% married) 94.5 96.9 0.786°
Family composition after the earthquake (%)
Alone 31.8 3.1 0.004"
With spouse or relatives 68.2 96.9 0.004°
Damage to housing (%)
Completely destroyed house 59.1 12.5 0.001°
Semi-destroyed house 31.8 37.5 0.667°
No damage 9.1 50.0 0.002°
Lifestyle evaluation after the earthquake 1.4 1.3 35 17 0.001°
 Two sample t-test (two-tailed), ® Pearson’s chi-square test (two-tailed)
SD, standard deviation; CAPS, Clinician-Administered Post-Traumatic Stress Disorder Scale
TABLE 2. PSYCHOLOGICAL MEASURES FOR EACH GROUP
loss group non-loss group
Factor
Mean SD Mean SD P
Physical health subscale (WHO-QOL26) 329 042 333 0.51 0.761
Psychological health subscale (WHO-QOL26) 2.95 045 3.26 0.41 0.012
Social relationship subscale (WHO-QOL26) 321 048 3.56 0.42 0.006
Environment subscale (WHO-QOL26) 2.71 0.49 3.12 0.50 0.004
GHQ score 8.59 6.67 5.78 3.97 0.058
CES-D score 15.95 7.49 12.66 6.33 0.087
Salivary cortisol level 9.80° 8.23 6.64 5.97 0.107

* Two sample t-test {two-tailed)

SD, standard deviation; WHO-QOL26, World Health Organization Quality of Life 26; GHQ, General Health Questionnaire;

strated significantly lower scores on the psychological
health, social relationship and environment subscales of the
WHO-QOL26 than the non-loss group [psychological
health score: t = 2.593, df = 52, p <0.05; social relationship
score: t= 2.854, df = 52, p < 0.01; environment score: t =
3.008, df = 52, p < 0.01]. The loss group had higher GHQ
and CES-D scores than the non-loss group; however, these
results were only marginally significant [GHQ score: t =
-1.939, df = 52, p = 0.058; CES-D score: t = —1.746, df =
52, p=0.087].

B. Salivary stress markers

The comparison results of the salivary cortisol levels are
shown in Table 2 and Figure 1. The loss group had higher
salivary cortisol levels than the non-loss group. However,
this result was not significant [t = —1.638, df = 52, n.s.].

C. Correlation analyses

A Pearson correlation analysis for each group is shown in
Tables 3 and 4. In the loss group, the salivary cortisol levels
were negatively correlated with the physical and
psychological health scores of the WHO-QOL26.
Furthermore, the physical health scores of the
WHO-QOL26 were positively correlated with the
psychological health, social relationship and environment
WHO-QOL26 scores and negatively correlated with the
GHQ scores. The psychological health scores of the
WHO-QOL26 were positively correlated with the social
relationship and environment WHO-QOL26 subscales and
negatively correlated with the GHQ and CES-D scores. The
environment scores of the WHO-QOL26 were negatively

CES-D, Center for Epidemiologic Studies Depression Scale

correlated with the GHQ and CES-D scores. Finally, the
GHQ scores were positively correlated with the CES-D
scores. On the other hand, in the non-loss group, the
salivary cortisol levels were not significantly correlated
with any psychological measures. The physical health
subscale of the WHO-QOL26 was positively correlated
with the WHO-QOL26 psychological health and
environment scores and negatively correlated with the
CES-D scores. The psychological health subscale of the
WHO-QOL26 was negatively correlated with the CES-D
scores and positively correlated with the social relationship
subscale of the WHO-QOL26. The CES-D scores were
positively correlated with the GHQ scores.

20 n.s.

18

16

pmol / ml

loss group non-loss group

Fig. 1. Comparisons of the salivary cortisol levels between the loss group
and the non-loss group
The salivary cortisol levels of the loss group were high compared with
those of the non-loss group. However, there were no statistically
significant differences.
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induce alterations in the HPA axis that stimulate the release
of cortisol [61-63].

In terms of the results of the psychological measures, the
loss group had significantly lower WHO-QOL26 subscale
scores (psychological, social relationship, environment)

compared to the corresponding scores of the non-loss group.

It was estimated that the women in the loss group were
strongly influenced with respect to their quality of life,
health and psychology by negative experiences of the loss
of a relative in the disaster. Previous studies have reported
that women’ mental health and quality of life were worse
after the earthquake [61-63]. These studies suggest that a
poor QOL is a consequence of the earthquake. Although
previous studies have not reported much in detail regarding
the background of women' mental health, the results of our
study clarified the psychological effects in women under
more concrete situations in which they lost a relative in the
disaster. In this disaster, many areas along the Sanriku
shoreline sustained damage from the tsunami rather than
the earthquake. Many people who live in the disaster area
had negative experiences such as being in buildings broken
by tremendous shaking. Moreover, many people who live
in the coastal area of the disaster experienced the tsunami;
their family members and others were carried away by the
tsunami in front of their eyes and they witnessed people
dying in front of them after the tsunami. This experience led
to a sense of loss of the family and significant others that
were part of the mental bases the subjects had thus far built.
These are called object losses [64] and losses [65]. This loss
experience includes negative feelings such as anger, pain, a
sense of powerlessness, despair and sadness. A previous
study suggested that a series of psychological reactions
triggered by loss leads to mourning [64]. Previous studies
also suggest that such persons undergo several stages of
mourning [66-68]. First, the loss and mourning results in

shock about the experience and feelings of sadness and pain.

Then, a condition of spiritless persists. After a while, people
gradually respond to the fact of the loss and begin to
develop positive feelings. A previous study suggested that
psychological recovery can be delayed, so that the
attachment to the loss remains strong [69]. Additionally, a
previous study suggested that women tend to be in a
depressive condition for a longer time after separation than
men [70]. We considered that the women in this study
responded to the fact that their loss caused by the disaster
had occurred in the stage of six months after the disaster;
however, the subjects had not yet relinquished their sense of
loss.

Additionally, psychological responses in times of
disaster can be categorized into three steps: 1) reactions, 2)
factors, and 3) psychodynamics [71, 72]. The period of this
study was six months after the earthquake. We believe that
the residents of the disaster areas of six months after the
disaster were in transition from factors to psychodynamics.
Although there were cases of spontaneous psychological
recovery, many survivors still had strong negative feelings
such as depression, anger and discontentment regarding the
earthquake during this period. Living conditions changed
dramatically soon after the earthquake due to the need to
live in temporary evacuation centers, the inconvenience of

obtaining things, the lack of essential utilities and so on.
Moreover, as the affected people were forced to live in
complex and unfamiliar environments, it is believed that
they felt more anxiety and fatigue than usual in their daily
living and human relationships [73]. Although this study
was conducted six months after the earthquake disaster, the
subjects were still living with anxiety due to continuing
aftershocks and unstable life security.

Social support is also disrupted after an earthquake
disaster. Many of the survivors of this period were forced to
move to a permanent or temporary house from a shelter.
They broke off personal relationships they formed in the
shelter and had to remake personal relationships in a new
environment. When living in new environment such as a
temporary residence, people often avoid telling others
about having lost a family member because they think that
there are many people who went through terrible
experiences. Therefore, they cannot create relationships
easily and make only necessary and minimum contact with
others. Therefore, people are still isolated from people. A
previous study suggested that the existence of social
support has a positive effect on psychological recovery
from loss [74]. However, it is assumed that social support in
the aftermath of disaster may not be adequate. With these
points in mind, we believe that the altered daily life
environment and psychological stress caused by the
disaster resulted in increases in the salivary cortisol levels
in our study.

The salivary cortisol levels of both groups were higher
than the standard values for women (3.46 + 3.20 pmol/ml,
4:00 p.m.) reported in a previous study [75], and the
average salivary cortisol level of the loss group was higher
than that of the non-loss group. This finding is consistent
with the results of previous studies, such as those of victims
of the Hanshin-Awaji Earthquake and the Wenchuan
Earthquake, which also reported higher cortisol levels [2,
76].  Cortisol is an indicator of psychological and
physiological stress that can be used to examine PTSD
pathophysiology [77]. Anxiety may have exacerbated the
salivary cortisol levels due to disruption of access to daily
information, damage to homes or businesses and
safety-related concerns after the earthquake. Many people
affected by the disaster still feel stress, fear, fatigue,
helplessness and disappointment [78] due to the earthquake,
and it appears that these factors continue to influence
psychological responses six months after the disaster.

To summarize the above, although half a year has passed
since the earthquake, psychological damage remains strong
among women who live in the hardest-hit coastal areas,
especially women who lost a relative in the disaster. We
believe that enriching mental health, livelihood and social
support for women in the disaster area such as preventing
social isolation and hardship as quickly as possible is
necessary. These kinds of activities will aid the early
detection of women's PTSD symptoms and provide
psychological care and livelihood support for women who
have not recovered from negative experiences.

Finally, this study is associated with some limitations: 1)
the sample size of this study was small because the number
of subjects in the overarching interventional study was 54;
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2) There was a clear difference between the loss group and
the non-loss group. It was loss experience of family
members by the Great East Japan Earthquake. The loss
group consisted of women who lost a member of their
household and/or a relative by the earthquake. On the other
hands, the non-loss group consisted of women whose a
member of their household and/or a relative was safe in the
earthquake; and 3) we were unable to conduct follow-up
with these women because they participated in a scheduled
interventional study after this examination and were
affected by that intervention. Therefore, in the future, we
will review the number of respondents to surveys and will
investigate the trends of the recovery process of
psychological and physical health by studying women
survivors’ mental health continuously in the disaster area.

V. CONCLUSION

The purpose of this study was to investigate
psychological effects in women who live in the disaster
area using psychological data collected six months after the
Great East Japan Earthquake. Our research demonstrated
that women who live in the disaster area and lost a member
of their household and/or a relative were strongly affected
by the earthquake (i.e., they have a lower QOL and poorer
mental health than those who did not suffer such a loss). In
the future, we would like to examine further
time-dependent changes in people living in the affected
areas while simultaneously supporting the survivors.
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