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Abstract

Background: Many local workers have been involved in rescue and reconstruction duties since the Great East Japan
Earthquake (GEJE) on March 11, 2011. These workers continuously confront diverse stressors as both survivors and relief
and reconstruction workers. However, little is known about the psychological sequelae among these workers. Thus, we
assessed the prevalence of and personal/workplace risk factors for probable post-traumatic stress disorder (PTSD),
probable depression, and high general psychological distress in this population.

Methods: Participants (N = 1294; overall response rate, 82.9%) were workers (firefighters, n = 327; local municipality
workers, n = 610; hospital medical workers, n =357) in coastal areas of Miyagi prefecture. The study was cross-sectional
and conducted 14 months after the GEJE using a self-administered questionnaire which included the PTSD
ChecKlist-Specific Version, the Patient Health Questionnaire-9, and the K6 scale. Significant risk factors from bivariate
analysis, such as displacement, dead or missing family member(s), near-death experience, disaster related work, lack of
communication, and lack of rest were considered potential factors in probable PTSD, probable depression, and high
general psychological distress, and were entered into the multivariable logistic regression model. '

Results: The prevalence of probable PTSD, probable depression, and high general psychological distress was higher
among municipality (6.6%, 15.9%, and 14.9%, respectively) and medical (6.6%, 14.3%, and 14.5%, respectively) workers
than among firefighters (1.6%, 3.8%, and 2.6%, respectively). Lack of rest was associated with increased risk of PTSD and
depression in municipality and medical workers; lack of communication was linked to increased PTSD risk in medical
workers and depression in municipality and medical workers; and involvement in disaster-related work was associated
with increased PTSD and depression risk in municipality workers.
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Conclusions: The present results indicate that at 14 months after the GEJE, mental health consequences differed
between occupations. High preparedness, early mental health interventions, and the return of ordinary working
conditions might have contributed to the relative mental health resilience of the firefighters. Unlike the direct effects of
disasters, workplace risk factors can be modified after disasters; thus, we should develop countermeasures to improve
the working conditions of local disaster relief and reconstruction workers.

Keywords: Great East Japan Earthquake, Tsunami, Disaster relief worker, Firefighter, Local municipality worker, Medical
worker, Post-traumatic stress disorder (PTSD), Depression, Psychological distress

Background

Survivors of natural or manmade disasters experience
physical and psychological distress, and previous studies
have shown that post-traumatic stress disorder (PTSD),
depression, and other mental health problems may in-
crease after such disasters [1,2]. Large-scale natural di-
sasters in particular involve an extraordinarily large
number of people and not only affect the mental health
of direct victims and the general population, but also
workers who perform rescue and recovery duties [3,4].

Many studies thus far have focused on the psycho-
logical sequelae of disaster rescue workers or “trad-
itional” first responders [4], such as police officers,
firefighters, emergency medical technicians, and military
personnel, who are trained and have a responsibility to
save citizens’ lives. Such studies have found that PTSD
prevalence among first responders ranges from 10 to
20%, which is intermediate between the prevalence rates
of direct victims of disasters (30 to 40%) and the general
population (5 to 10%) [5,6]. A study of rescue/recovery
workers who responded to the World Trade Center
(WTC) disaster revealed that risk of mental health prob-
lems may differ among occupations, and that occupa-
tions least likely to have had prior disaster training were
at greater risk [7]. Furthermore, physical and mental
health problems have been shown to persist for at least
9 years in this population [8].

While the mental health of traditional first responders
has been explored, fewer studies have examined this in
other disaster relief workers, such as local government
workers, medical service personnel, health care workers,
teachers, and social workers, who are instrumental in
the reconstruction of community functions in devastated
areas [4,9]. Following large-scale natural disasters, it is
often the case that these responders themselves are dis-
aster survivors, and are thus suffering from personal
trauma and losses. They may have experienced immedi-
ate life-threatening dangers, witnessed tragic events, ex-
perienced loss of family or friends, lost possessions, or
been forced to relocate [9]. Nonetheless, immediately
after the disaster, many continuously work to assist vic-
tims and restore the local community. In other words,

these workers play a dual role: disaster survivors and
support providers. In contrast to traditional first re-
sponders, who are temporarily deployed to affected
areas, these local workers confront diverse stressors for
a longer period of time; thus, it is more challenging for
them to maintain a balance between work and daily life
[9]. Therefore, the mental health status of these individ-
uals may differ from that of traditional first responders
or disaster survivors in the general population. Since
such local workers play a vital role in the relief and re-
construction of disaster-affected areas, the maintenance
of their mental health following a large-scale disaster is a
critical issue. Yet, little is known about the prevalence of
PTSD, depression, and high psychological distress and
associated risk factors among local workers involved in
relief and reconstruction activities for a long period of
time as members of the affected community.

The Great East Japan Earthquake (GEJE) struck the
Northeastern part of Japan on March 11, 2011. It was one
of the largest earthquakes ever recorded in Japan, measur-
ing 9.0 on the Richter scale. The earthquake triggered a
huge tsunami, which killed more than 18,000 people and
destroyed approximately 400,000 houses. In Miyagi pre-
fecture, which was closest to the earthquake epicenter,
more than 10,000 lives were lost. All the cities and towns
in the coastal regions of the prefecture were severely dam-
aged [10], and many local worlkers have been involved in
relief and reconstruction of the affected areas since the
disaster. Because such a large area was devastated by the
GEJE, the process of local community reconstruction has
been lengthily delayed, and the mental health of local pub-
lic workers has become a great concern [11].

In this study, we investigated the mental health condi-
tions of local workers in the coastal area of the Miyagi
prefecture 14 months after the GEJE. We aimed to
assess the prevalence of probable PTSD, probable de-
pression, and high psychological distress among different
occupations: firefighters, municipality workers, and hos-
pital medical workers. We also examined whether per-
sonal disaster-related experience and work-related
stressors were associated with an increased risk of PTSD,
depression, or psychological distress.
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Method

In this cross-sectional study, mental health conditions
and related factors were assessed among local munici-
pality workers, medical workers, and firefighters in the
tsunami-affected area of the GEJE.

The study was conducted in May 2012 (i.e., 14 months
after the earthquake) using a self-administered question-
naire. Workers were eligible to participate if they were
already employed in the coastal area of Miyagi prefecture
at the time of the GEJE. Workers who began working
there after the GEJE, or workers who were dispatched to
Miyagi prefecture from other municipalities were ex-
cluded from the study. A total of 1294 workers who
met the criteria and responded to a sufficient number
of questions to accurately screen for probable PTSD,
probable depression, and high general psychological
distress were included in the study.

Participants

The study sample consisted of local municipality
workers of district A, medical workers of district A, and
firefighters of district B. District A and B are adjacent
coastal areas in Miyagi prefecture and share similar geo-
graphical features. These two areas were among the
hardest hit by the tsunami. In both districts, about 2% of
the population was lost, and more than 30% of the
houses collapsed entirely. The damage in both districts
was much higher than the average in Miyagi prefecture
(0.5% of the population lost; 9% of houses totally col-
lapsed). The sample size of each workplace was deter-
mined by the number of workers who kept working
from the time of the GEJE to the time of the survey.

Local municipality workers (N=610)

Local municipalities play a central role in disaster re-
sponse activities and the reconstruction of disaster-
affected areas. From immediately after the onset of the
GEJE, municipality workers were involved in disaster re-
sponse and restoration activities, including management
of evacuation centers, damage assessment, management
of temporary morgues, disposal of disaster debris, and
restoration of public services. Subsequently, they en-
gaged in long-term reconstruction activities, including
building and managing temporary houses, restoring dam-
aged homes, constructing infrastructure, reconstructing
industry, and providing health services to victims.

Hospital medical workers (N =421)

Hospital medical workers included doctors (n=2),
nurses (n =243), pharmacists (n = 3), medical technolo-
gists (n=62), midwives (n=10), and ancillary medical
personnel (n=37) who worked at a disaster base hos-
pital in district A. This hospital played a central role in
accepting and transporting injured and sick people after
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the disaster, and functioned as a headquarters for medical
relief teams from different parts of Japan. Disaster relief
activities by the medical workers and the medical relief
teams lasted for as long as 6 months, since it took a sig-
nificant amount of time for local clinics and hospitals in
the affected areas to become functional again [12].

Firefighters (N = 327)

Firefighters were professional firefighters who worked in
district B. In the acute phase following the disaster, they
were involved in firefighting, emergency services, rescue
operations, and searching for bodies.

Assessment

Self-administered questionnaires were used to assess
demographic characteristics (age, sex), personal risk fac-
tors, and workplace risk factors (Table 1; coded dichot-
omously as “yes” or “no”).

Risk factors

Personal factors were as follows: 1) “displacement,” or
whether the worker was displaced from prior housing to
temporary or another type of housing (e.g., a relative’s
house) because of the damage caused by the earthquake
or tsunami; 2) “dead or missing family member(s),” or
whether the worker’s family member was killed or still
missing; and 3) “near-death experience,” or whether the
worker had experienced a life-threatening situation due
to the earthquake or tsunami.

Workplace factors were as follows: 1) “supervisory
work status,” or whether the worker’s position was
higher than that of the manager; 2) “mainly disaster-
related work,” or whether the worker spent more than
half of his or her occupational effort on disaster-related
duties since the earthquake; 3) “dead or missing col-
league(s),” or whether the worker’s colleagues were killed
or still missing; 4) “lack of communication,” or whether
the worker felt at the time of survey that workplace
communication was lacking; and 5) “lack of rest,” or
whether the worker felt at the time of survey that he or
she was not obtaining sufficient rest because of occupa-
tional duties.

Symptoms of PTSD, depression, and general psycho-
logical distress were assessed using the PTSD Checklist—
Specific Version (PCL-S) [13], the Patient Health
Questionnaire-9 (PHQ-9) [14], and the K6 scale, respect-
ively [15].

Symptoms of probable PTSD

We used the Japanese version of the PCL-S, which was
developed through a translation and back-translation
process by one of authors (YS). The PCL-S consists of
17 items that correspond to DSM-IV PTSD symptom
criteria B (re-experiencing), C (avoidance/numbing), and
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Table 1 Participant characteristics, and incidence of probable PTSD, probable depression, and high general

psychological distress

Total (N =1294)

Local municipality
workers (n=610)

Hospital medical
workers (n =357)

Firefighters (n=327) P

N % (95%Ch) n % (95%Cl) n % (95%Cl) n % (95% Cl)
Age
20-39 517 208 122 187
40-59 769 428 (106)° 398 449 (970 235 434 (96)° 136 387 (1197 <0.001
60+ 8 4 0 4
Sex
Male 720 562 (535-59.0) 353 579 (539-618) 40 112 (79-145) 327 1000 <0.001
Female 574 444 (417-47.) 257 421 (382-46.1) 317 888 (855921 0 00
Workplace factors
Supervisory work status 142 110 (93-128) 87 143 (115-170) 28 78  (50-106) 27 83 (53-11.3) <001
Mainly disaster-related work 312 245 (221-268) 196 325 (287-362) 16 46 (24-6.8) 100 307 (25.7-358) <0.001
Lack of communication 252 172 (151-192) 136 204 (173-235) 72 189 (149-228) 44 75 (46-103) <0001
Lack of rest 516 390 (363-41.7) 272 408 (37.1-446) 181 476 (426-527) 63 193 (149-236) <0001
Dead or missing colleague(s) 412 322 (297-348) 109 179 (148209 45 126 (9.1-16.1) 258 798 (754-84.2) <0.001
Personal factors
Displacement 301 233 (209-256) 137 226 (193259 95 270 {(223-316) 69 214 (169-259) 0.16
Dead or missing family member(s) 109 85 (70-100) 39 64  (44-83) 36 101 (69-132) 34 106 (7.2-139) <005
Near-death experience 696 544 (51.7-57.2) 295 487 (447-527) 230 657 (607-70.7) 171 525 (47.0-580) <0.001
Probable PTSD®
Diagnostic criteria 74 62 (4875 43 7.7 (5.5-9.9) 24 7.2 (44-100) 7 23 (0.6-3.9) <001
Cutoff score 89 74 (59-89) 50 9.0 6.6-11.3) 31 9.3 (6.2-12.4) 8 26 (0844 <0.01
Both of the above 64 53 (41-66) 37 6.6 (44-86) 22 6.6 (3.1-8.2) 5 16 (02-30) <001
Adjusted odds ratio 40 (1.6-104) 38 (1.4-10.2) 1.0
Probable depression®
Diagnostic criteria 188 152 (13.2-173) 112 191 (159-223) 61 182 (140-223) 15 47 (24-7.0) <0.001
Cutoff score 235 193 (17.0-215) 143 244 (209-279) 74 220 (176-265) 18 56  (3.1-82) <0.001
Both of the above 153 124 (105-143) 93 159  (13.2-194) 48 143 (103-181) 12 38 (1.7-5.9) <0.001
Adjusted odds ratio 4.5 (24-84) 42 (2279 10
High general psychological distress®
Cutoff score 143 114 (96-132) 86 149 (119-178) 49 145 (107-183) 8 26  (08-43) <0.001
Adjusted odds ratio 6.2 (29-12.9) 59 (2.8-12.6) 1.0

®Mean (SD) values are presented.

PData were missing for 94 participants (7.4% of total; local municipality workers, n = 52; hospital medical workers, n = 24; firefighters; n = 18).

“Data were missing for 53 participants (4.1% of total; local municipality workers, n = 24; hospital medical workers, n = 21; firefighters; n=8).
9Data were missing for 69 participants (5.3% of total; local municipality workers, n=31; hospital medical workers, n = 19; firefighters; n = 19).

D (hyperarousal) [16]. Each item contains a Likert-type
response format ranging from 1 (“not at all”) to 5 (“ex-
tremely”), and total score ranges from 17 to 85.

In addition to the sum PTSD severity score, each re-
sponse of 3 (“moderately”) or higher is considered indi-
cative of symptom presence; thus, the PCL-S offers a
categorical algorithm based on DSM-IV criteria [16].
Each symptom was assessed as event-specific (“as a re-
sult of the Great East Japan Earthquake and Tsunami”)
and current (“within the last 30 days”).

In order to allow for comparison across studies, we
categorized an individual as having probable PTSD if he
or she met one of the following three criteria, as
reported previously by Perrin et al. [7]: (1) DSM-IV diag-
nostic criteria (i.e., the presence of at least one re-
experiencing and intrusive symptom, three avoidance
symptoms, and two hyperarousal symptoms [17]); (2) a
standard cutoff total score of 44 [18]; and (3) a combin-
ation of both. The most conservative criterion (3) was
used in assessing PTSD risk factors.
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Symptoms of probable depression

We used the Japanese version of the PHQ-9, a validated
[19] measure that has been widely used in the general
population and in primary care settings [20,21]. The
PHQ-9 consists of 9 items that correspond to DSM-IV
criteria for a major depressive episode [16] and measure
symptom frequency over the preceding 2 weeks using a
4-point Likert-type scale, with item scores ranging from
0 (“not at all”) to 3 (“nearly every day”). The PHQ-9 total
score ranges from 0 to 27.

In addition to the sum score of depression severity,
each response of 2 (more than half days) or higher was
considered indicative of symptom presence (except for
suicidal thoughts, which was counted if present at all).
Thus, the PHQ-9 offers a categorical algorithm based on
DSM-IV criteria [16]: major depressive disorder or other
depressive disorders are suspected when two or more of
the indicated symptoms are present, with one of those
symptoms being depressed mood or anhedonia.

We categorized a person as having probable depres-
sion if he or she met one of the following three criteria:
(1) meeting DSM-IV criteria for major depressive dis-
order or another depressive disorder; (2) a total score of
10 [22] on the PHQ-9, which indicates moderately se-
vere depression; and (3) a combination of both. The
most conservative criterion (3) was used in assessing de-
pression risk factors.

General psychological distress

General psychological distress was evaluated using the
K6 scale, Japanese version [23,24]. The K6 consists of 6
items that measure anxiety and depressive symptoms
and uses a 5-point response format ranging from 0
(“none of the time”) to 4 (“all of the time”). Total score
ranges from O to 24, with 13 or higher indicating high
distress, and the potential presence of mood and anxiety
disorders [24,25]. We identified those individuals with a
total score of 213 as having a high level of general psy-
chological distress.

In Japan, the K6 has been widely used to estimate psy-
chological distress in the general population [26]. After
the GEJE, the K6 was used to assess distress in disaster
survivors [27,28], relief workers [29], and prefectural
public servants [11,30]. Therefore, the use of the K6 en-
ables us to compare psychological distress among differ-
ent population groups.

Statistical analysis

Descriptive analysis for demographic characteristics,
prevalence rates for probable PTSD, probable depres-
sion, and high general psychological distress was con-
ducted using SPSS version 20.0 (SPSS Inc., Chicago,
Illinois). Two-tailed ¥ tests were used to evaluate differ-
ences in categorical variables, and one-way analysis of
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variance (ANOVA) was used to do so with continuous
variables.

Firefighters were used as the referent category because
previous studies have suggested that the prevalence of
mental health problems among professional rescue
workers is lower than that of non-professional rescuers
[7,31] or direct victims of disaster [6].

Significant independent variables from bivariate
analysis were considered potential factors in probable
PTSD, probable depression, and high general psycho-
logical distress, and were entered into the multivariable
logistic regression model (forced-entry method), as re-
ported previously [29]. A two-sided P < 0.05 was used to
indicate significance.

Ethical issues

The data used in this study were acquired during health
examinations conducted by each workplace. To protect
the privacy of participants, the questionnaire was distrib-
uted and collected within each workplace by the person
who oversaw the health of staff members. We obtained
the electronic data, but not personal information. There-
fore, we could not obtain written informed consent from
each participant. Instead, we disclosed the study infor-
mation, including the objectives and procedure, to the
subjects and provided them with the opportunity to re-
fuse participation. All participants who completed and
returned the questionnaire were deemed to consent to
the study. Moreover, the names of administrative re-
gions, cities, or towns were anonymized so that the
workplaces of the participants were not specified. The
rights and welfare of participants were protected as per
the ethical guidelines of the Declaration of Helsinki, and
the ethical principles of the Ministry of Health, Labour,
and Welfare of Japan were upheld. The study protocol
and consent procedure was reviewed and approved by
the Ethics Committee of Tohoku University Graduate
School of Medicine (reference number: 2012-1-197).

Results

Demographic characteristics and prevalence of mental
health problems

Table 1 shows the demographic characteristics, and the
prevalence of probable PTSD, probable depression, and
high general psychological distress.

Demographic characteristics

Of the 1561 total workers, 1294 workers (82.9%) who
returned the questionnaire were consequently included
in the study (participant rates for municipality workers,
hospital medical workers, and firefighters were 75.1%,
84.8%, and 99.7%, respectively). All participants had fully
completed at least one of the three psychometric mea-
sures (i.e., PCL-S, PHQ-9, or K6).
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