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The Fukushima Daiichi Nuclear Power Station accident in 2011 produced over 100000 evacuees. In order
to deal with an increased need of mental health care, brief, transdiagnostic Telephonic Interventions (TI)
have been provided for those at risk of different mental health problems identified based on results of the
Mental Health and Lifestyle Survey (MHLS). This study aimed to examine usefulness of Tl with focusing on
evacuees’ subjective estimation assessed in individual follow-up interviews. The sample comprised 484
persons who had been evacuated from 13 municipalities in Fukushima Prefecture to 8 safer regions in and
out of Fukushima. We conducted semi-structured interviews for participants receiving Tl (intervention
group) and those not receiving Tl despite being identified as high risk (non-intervention group). The inter-
vention group was older, had a higher proportion of self-reported mental iliness, and higher unemployment
compared with the non-intervention group. The satisfaction proportion of those who underwent Tl was
as high as 74.6%. Satisfaction was significantly associated with advance knowledge of Tl availability
(OR =3.00, 95% Cl: 1.59-5.64), and advice on health-related practices (OR =2.15,95% Cl: 1.12-4.13).
Thus, Tlis considered to be feasible and useful for public health management practices in major disasters.
Key Words: brief intervention, mental health management, public health management, radiological

disaster, telephonic intervention

he Fukushima Daiichi Nuclear Power

Station accident occurred following the

Great East Japan Earthquake on March 11,
2011. Fukushima Medical University, commissioned
by Fukushima Prefecture, conducted the Fukushima
Health Management Survey' to clarify the adverse
effects of radiation on health following the accident.
The Mental Health and Lifestyle Survey (MHLS)? is
a detailed survey which was included in the project.
The aim of the MHLS was to identify individuals at risk
of developing of psychiatric disorders (e.g., depression,
post-traumatic stress disorder) and lifestyle-related
issues (e.g., lack of exercise, drinking and smoking hab-
its, obesity), and to provide interventions. The target
population comprised approximately 210000 people
in 13 municipalities within the Fukushima evacuation
area. The results of the first MHLS survey year (2012)
demonstrated that the prevalence of probable depres-
sion among adult evacuees was as high as 14.6%,” based
on scores of 13 or more on the Japanese version of the
6-item Kessler Psychological Distress Scale (K6).**
This prevalence of probable depression had been
decreasing yearly from 2011-2015.>% A 3-year MHLS
trajectory analysis revealed that a negative perception
of the genetic risks and effects associated with exposure

to radiation was strongly associated with depressive
symptoms.” As a result, in recent years, relevant
literature!®!? has indicated that mental health prob-
lems, including major depression and post-traumatic
stress disorder (PTSD), have increased in prevalence,
more greatly affecting public health after disasters.

One year after the Fukushima Daiichi Nuclear Power
Station accident, 65.7% of evacuees had moved
residence more than three times.” It is necessary to
investigate methods of supporting evacuees who are
relocated multiple times, since frequent relocations
are related to psychological distress.!> Various methods
of supporting evacuees already exist, including: home
visits,'* telephonic support,'> web-based support, 17
and distributing relevant materials via mail. Supposedly,
face-to-face support such as personal visits have been
most frequently performed in natural disasters, as recom-
mended in psychological first aid (PFA) literature.'®
However, as the Fukushima disaster produced over
100000 evacuees dispersed widely through the whole
of Japan, the ability to provide visitation to all evacuees
was quite limited. We furthermore faced a lack of
human resource capacity, because of evacuation of local
health professionals as well as affected residents. In these
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situations, we needed to develop scalable counter measures,
which were also applicable to various types of psychological
distress that evacuees might have had. TI was considered
one of the limited, but feasible, ways of allowing bidirectional
contact with numerous evacuees regardless of their location,
including elderly people who might hesitate to use the internet.
Rather than wait for phone calls from people needing support as
is frequently done in natural disasters, we made calls to those at
risk, based on results of questionnaires that had been sent in
advance. Such bidirectional telecommunication could be a
scalable transdiagnostic intervention, while minimizing eco-
nomical and logistical burdens upon support providers and
evacuees. Outreaches utilizing TI have been recognized as useful
provided that efficacy requirements indicated by studies'*?° are

adhered to.

In this study, we examined the usefulness of the TI annually
conducted for numerous evacuees who had some mental
health problems identified by MHLS. However, few global
reports indicate TI being employed for this number of
evacuees. According to the study describing the features of
the TI,*! despite lack of advantage of face-to-face interven-
tion, TI is able to provide support by reducing the influence
of distance which many affected people may have faced.
This is because it has great feasibility and accessibility, espe-
cially in major disasters that produce numerous evacuees over
broad areas, such as the Fukushima disaster. In addition, these
studies have not considered the effectiveness of these interven-
tions. In particular, there are few reports on the effects of inter-
ventions for evacuees using telephonic methods. In order to
verify the usefulness of TI following the Fukushima disaster,
we focused on interventions for evacuees at risk of mental
health problems. The aim of this study was to clarify the
usefulness of TI for evacuees by examining their levels of sat-
isfaction with them through individual follow-up interviews.

METHODS

The Mental Health and Lifestyle Survey (MHLS)

The Mental Health and Lifestyle Survey (MHLS) has several
purposes. The first is to clarify, using several questionnaires,
current mental health problems, and lifestyle-related issues
among the people who lived in the evacuation area at the time
of the disaster. The second is to provide brief interventions
to persons at risk for depression, PTSD, and other behavioral
problems identified in the MHLS. The third is to share
adequate information regarding available resources inside
and outside the Fukushima prefecture, including psychiatric
clinics and local health centers.”?>?*> The target population
of the MHLS is individuals registered as residents of munici-
palities designated as evacuation order areas after the dis-
aster; namely: Hirono, Naraha, Tomioka, Kawauchi, Okuma,
Futaba, Namie, Katsurao, litate, Minami-soma, Tamura,
Kawamata, and portions of Date. Participants are divided
into five groups for the MHLS, according to age: 0-3 years,
4-6 years, 7-12 years, 13-15 years, and 16 years and above.

The response rates obtained every year have been approxi-

mately 20-40%.

Annual Brief Telephonic Interventions

Based on the results of MHLS, we have been providing
TI every year for evacuees at risk of mental health or life-
style-related problems, using a telephonic method, since the
2011 fiscal year. The features of this brief intervention are
not ‘on call,” but rather ‘call service.’ In the context of
a more positive, intensive address to evacuees, we called
this ‘phone support based on an outreach approach.” The
Mental Health Support Team consisted of 15 counselors,
including clinical psychologists, social workers, and public
health nurses with more than 10 years of hands-on practical
experience. Considering a large number of evacuees, TI had
two different aims; one was to provide intervention for as many
affected people as possible, and another was to meet their
psychological needs as much as possible. These interventions
for high risk individuals include active listening, psychoeduca-
tion, and advice by telephone or mail. The high risk popula-
tion identified in our survey had been estimated to number up
to 3000-5000. Each TI usually lasted 10-30 minutes according
to the conditions or demands of target individuals, and was
mostly conducted between 9 AM and 5 PM on weekdays.
Completing the intervention for all respondents took about
8 months per year. Thus, the respondents who received TI
were about 3000-4000 people yearly.?*?¢ The respondents
were informed that they might receive a telephone call from
the counselor if they were identified to be at risk based on
the survey, and that TI might be offered. This information
was disclosed in a document that was part of the MHLS
questionnaire.

Examination of the Usefulness of Tl in the 2015

Fiscal Year

For this study, the participants who had undergone the T were
individually interviewed for about 30 minutes to examine the
usefulness of the TI at their preferred location (often their
home). All the interviewers visited the participants’ homes
between August 2016 and November 2016, after providing
information regarding this study via mail and confirming
acceptance of participation in the interview.

Participants

The target population of the MHLS in the 2015 fiscal year
(comprising adult 16 years-old, or older) was 184758 people,
and the survey respondents comprised 44010 people. People
at high risk for mental health disorders were identified mainly
based on the results of the K6. Generally, a cut-off total
K6 score of 13 or more is applied in Japan based on the results
of standardized procedures from previous studies in Japan.???8
However, considering the team’s capability to provide TI for
respondents at risk, we used higher cut-off point (15 or more)

for T1 in the 2015 fiscal year. Of these, 2807 had a K6 of 15 or
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Flow chart of the study participants. The target popula-
tion of the MHLS in FY2015 (adult group) was 184758
people, and the survey respondents comprised 44010
people. Out of 2807 target persons for telephonic
intervention with K6 score of 15 or more, 1553 were
randomly selected for face-to-face interviews, and
484 people agreed. Of the 484 participants, 438 people
received Tl (intervention group) and 46 did not (non-
intervention group).
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higher. We thus randomly selected 1553 people who had been
evacuated from 13 municipalities in Fukushima Prefecture to
8 safer regions in and outside Fukushima (4 regions each).
Consequently, a total of 484 participants (31.2%) gave con-
sent to be interviewed. Of the 484 participants, 438 people
received TI (intervention group), and 46 people did not
receive TI because they were not on the phone due to working,
attending schools or other reasons including refusal despite
their high risk (non-intervention group) (Figure 1).

Data Collection and Measures

We gathered data regarding age, sex, subjective health (Good:
very good, good, and normal; Poor: poor and very poor),
history of mental illness, residential location (inside Fukushima
prefecture and outside Fukushima prefecture), number of
family members (1-2 and 3+), employment status (employed
and unemployed), financial circumstances (good and bad),
and K6 data from MHLS questionnaires. The K6 is a self-
administered questionnaire consisting of six questions that
evaluate depressive mood and anxiety over the preceding four
weeks on a 5-point response scale from O (none of the time)
to 4 (all of the time). A score range of 0-24 is possible. Data were
collected through the interviews and comprised the following:
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advance knowledge of TI availability; desire to receive TI;
expectations related to TI; and the Lubben Social Network
Scale-6 (LSNS-6).2%%° If a participant scored less than 12 on
the LSNS-6, they were defined as being socially isolated.
Additionally, the individuals belonging to the intervention
group had received TI were asked about their subjective
thoughts and impressions of the TI, including satisfaction with
intervention, conformance to expectations, understanding of
the participant’s feelings, protection of privacy, duration of
the intervention, and timing of the intervention. We regarded
the level of general satisfaction to be the main outcome of this
study. Questions regarding subjective thoughts and impressions
of the TI were asked by the interviewers, and the participants
responded on a 4-point Likert scale from ‘very satisfied’ to ‘very
dissatisfied.’

Statistical Analysis

Student t-tests and chi-square tests were performed to compare
the intervention and non-intervention groups. The scores on
the measures were expressed as means (M) and standard devi-
ations (SD). Multivariate logistic regression analysis was used
for the factors associated with satisfaction with the TI. A prob-
ability value of P < 0.05 was set to indicate statistical signifi-
cance. IBM SPSS Statistics for Windows (version 21; IBM
Corp, Armonk, NY) was used for all analyses.

Ethical Considerations

This study was approved by the Ethics Review Committee of
Fukushima Medical University (No. 2795, 2148). All partic-
ipants were informed of the purpose of the study, and all were
advised that: (1) their participation would be entirely volun-
tary; (2) they could withdraw from the study at any time;
and (3) they would not be disadvantaged if they chose not
to participate or to withdraw from the study. Detailed informed
consent was acquired from participants at the time of the visit.

RESULTS

Characteristics of Participants

The characteristics of participants in the intervention and
non-intervention groups are shown in Table 1. We carried
out chi-square tests and t-tests to clarify the differences in
characteristics between the two groups. The intervention
group was older (P <0.001), had significantly higher pro-
portion of mental illness (P=0.012), were more likely to
live inside the Fukushima prefecture (P =0.005), had fewer
family members (P =0.046), had higher levels of unemploy-
ment (P=0.002), and had better financial circumstances

(P=0.042).

Table 2 shows the differences between the measured character-
istics of intervention group and the non-intervention group.
Individuals in the intervention group were more likely to have
advance knowledge of TI availability (P <0.001) and had
higher expectation related to TI (P =0.019). Participants in
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Characteristics of the Participants
Total

Age

Mean (SD) 63.9 (18.8)
Sex

Men 212 (43.8)

Women 272 (56.2)
Subjective health

Good 117 (25.4)

Poor 344 (74.6)
History of mental illness

No 222 (49.7)

Yes 225 (50.3)
Place of residence

Inside Fukushima 414 (85.5)

prefecture
Outside Fukushima 70 (14.5)
prefecture

Number of family members

1-2 258 (55.1)

3+ 210 (44.9)
Employment status

Employed 93 (20.6)

Unemployed 358 (79.4)
Financial circumstances

Good 182 (38.5)

Bad 291 (61.5)
LSNS-6

Mean (SD) 11.0(6.1)

<12 266 (55.9)

>12 210 (44.1)
K6 (pre-intervention) *

Mean (SD) 18.5(2.9)

Telephonic intervention

Intervention Non-intervention

(n=438) (n=46) p
65.2 (18.1) 51.0 (20.6) <0.001
191 (43.6) 21 (45.7) 0.790
247 (56.4) 25 (54.3)

106 (25.2) 11 (26.8) 0.823
314 (74.8) 30(73.2)

194 (47.8) 28 (68.3) 0.012
212 (52.2) 13 (31.7)

381 (87.0) 33(71.7) 0.005

57 (13.0) 13 (28.3)

240 (56.6) 18 (40.9) 0.046
184 (43.4) 26 (59.1)

76 (18.7) 17 (38.6) 0.002
331 (81.3) 27 (61.4)

171 (40.0) 11 (24.4) 0.042
257 (60.0) (75.6)

432 (11.1) 44.0 (10.5) 0.547
242 (56.0) 24 (54.5) 0.851
190 (44.0) 20 (45.5)
18.4 (2.9) 18.7 (3.1) 0.584

Note. n (%); mean (SD); *The K6 value was measured by MHLS before the brief telephonic intervention; chi-square test and t-test were used.

Social isolation was measured using LSNS-6 scale; a participant with a LSNS-6 score of <12 was defined as socially isolated.

the intervention group had a particular expectation that they
would be able to receive the TI for sufficient time, and be
provided with information regarding the available social
resources. On the other hand, both the intervention and
non-intervention groups had strong expectations that during
the TI, they could be advised regarding coping strategies for
stress (37.7%), availability of social resources (30.6%), and
health-related practices (28.0%).

Subjective Thoughts and Impressions of the
Telephonic Intervention (TI) by the Intervention Group
Figure 2 shows the responses to questions about subjective
impressions of the TI received: satisfaction with intervention,
conformance to expectations, understanding of the partici-
pant’s feelings, protection of privacy, duration of the interven-
tion, and timing of the intervention. The satisfaction level of
those in the intervention group was 74.6%. The characteristics

of the intervention group, by differences in satisfaction with
the intervention, are shown in Table 3. Those who were highly
satisfied with intervention hada higher proportion of advance
knowledge of TI availability (P < 0.001). Among those who
had high expectations related to TI, the participant who
expected information on social resources (P=0.021) and
advice on health-related practices (P =0.002) showed higher
satisfaction. Table 4 shows the results of the multivariate logis-
tic regression analysis of factors associated with satisfaction
with the intervention. Satisfaction with the intervention
was significantly associated with awareness of intervention
availability (OR =3.00, 95% CI: 1.59-5.64) and advice
regarding health-related practices (OR =2.15, 95% CI:
1.12-4.13).

DISCUSSION

In this study, we evaluated the TI conducted for those evacuees
of the Fukushima nuclear disaster identified to be at risk of
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Differences in the measured characteristics between the intervention group and the non-intervention group
Telephonic intervention
Intervention Non-intervention
Total (n=438) (n=486) P
Advance knowledge of Tl availability
Yes 329 (68.0) 313 (71.5) 16 (34.8) <0.001
No 155 (32.0) 125 (28.5) 30 (65.2)
Desire to receive Tl *(n=329)
Yes 142 (43.2) 137 (43.8) 5(31.3) 0.019
No 58 (17.6) 51 (16.3) 7 (43.8)
Not sure 129 (39.2) 125 (39.9) 4 (25.0)
Expectations related to Tl **(n =484)
Adequate time spent with 57 (11.8) 55 (12.6) 2(4.3) 0.099
counselor
Information on social resources 148 (30.6) 140 (32.0) 8(17.4) 0.040
Stress coping strategies 182 (37.7) 164 (37.5) 18 (39.1) 0.831
Advice on health-related 135 (28.0) 124 (28.4) 11 (23.9) 0.5621
practices

Note. n (%); chi-square test was used; * included only those who answered “Yes” to “Advance knowledge of TI availability”; **asked all the
participants regardless of their answer to “Advance knowledge of TI availability”; Advance knowledge of TI availability: Did you know in advance
that the TI is available Desire to receive TI: Did you want to receive the TI? Expectations related to TI: What do you expect (hope) for the TI?

Subjective thoughts and impressions of brief telephonic intervention by the intervention group. It shows a 4-point Likert scale
‘very satisfied,” ‘satisfied,” ‘dissatisfied,” and ‘very dissatisfied.’
Satisfaction with intervention (n=358) 26.8 47.8 16.5
Conformance to expectations (n=354) 27.4 43.2 20.3
Understanding of the participant's feelings (n=354) 31.6 48.3 12.1
Protection of privacy (n=358) 29.6 54.7 8.1
Duration of the intervention (n=358) 27.7 52.8 13.1
Timing of the intervention (n=360) 32.8 49.4 10.3
0 20 40 60 80 100
very satisfied satisfied dissatisfied very dissatisfied
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Characteristics of the intervention group based on differences in satisfaction with the intervention
Satisfaction
Total High Low P
Age Mean (SD) 63.9 (18.8) 65.1 (17.9) 61.5(18.4) 0.106
Sex Men 152 112 (73.7) 40 (26.3) 0.738
Women 206 155 (75.2) 51 (24.8)
Subjective health Good 84 55 (65.5) 29 (34.5) 0.032
Poor 259 200 (77.2) 59 (22.8)
History of mental illness No 157 115 (73.2) 42 (26.8) 0.803
Yes 180 134 (74.4) 46 (25.6)
Place of residence Inside Fukushima 305 229 (75.1) 76 (24.9) 0.602
Outside Fukushima 53 38(71.7) 15 (28.3)
Employment status Eemployed 65 46 (70.8) 19 (29.2) 0.464
Unemployed 270 203 (75.2) 67 (24.8)
Financial circumstances Good 126 94 (74.6) 32 (25.4) 0.954
Bad 222 165 (74.3) 57 (25.7)
LSNS-6 <12 195 140 (71.8) 55 (28.2) 0.160
>12 157 123 (78.3) 34 (21.7)
Advance knowledge of Tl availability Knew 295 233 (79.0) 62 (21.0) <0.001
Did not know 63 34 (54.0) 29 (46.0)
Expectations related to Tl
Adequate time spent with counselor No 311 230 (74.0) 81 (26.0) 0.484
Yes 47 37 (78.7) 10 (21.3)
Information on social resources No 236 167 (70.8) 69 (21.3) 0.021
Yes 122 100 (82.0) 22 (21.3)
Stress coping strategies No 220 161 (73.2) 59 (21.3) 0.443
Yes 138 106 (76.8) 32 (21.3)
Advice on health-related practices No 248 173 (69.8) 75 (21.3) 0.002
Yes 110 94 (85.5) 16 (21.3)

Note. n (%); mean (SD); chi-square test and t-test were used.

The results of the multivariate logistic regression analysis of factors associated with satisfaction with the
intervention
Total
Variahle OR 95% CI P
Age 1.01 0.99-1.03 0.221
Sex Men (Ref) 1.00 -
Women 1.15 0.67-1.99 0.615
Subjective health Good (Ref) 1.00 -
Bad 1.78 0.96-3.32 0.069
History of mental illness No (Ref) 1.00 -
Yes 1.06 0.61-1.86 0.830
Employment status Unemployed (Ref) 1.00 -
Employed 1.18 0.58-2.43 0.648
Advance knowledge of Tl availability Knew (Ref) 1.00 -
Did not know 3.00 1.59-5.64 <0.001
Information on social resources No (Ref) 1.00 -
Yes 1.79 0.97-3.30 0.061
Advice on health-related practices No (Ref) 1.00 -
Yes 2.15 1.12-4.13 0.021

Note. Multivariate logistic regression was used to calculate ORs and 95% confidence intervals (95% CI) after controlling simultaneously for
independent variables; N =418
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mental health problems. In the 5 years after the disaster, the
number of people receiving TI exceeded 26000. Our findings
revealed that, compared with the non-intervention group,
people receiving TI were more likely to be older, unemployed,
and have a history of mental illness.

A significant number of people who received the TI expressed
a positive impression of it. More than 70% of those who
received the TI were satisfied with the process. Whereas the
average time spent per session was relatively brief (approxi-
mately 15 minutes), the conduct of each intervention was
allowed to great flexibility according to the conditions and
demands of target individuals. Such flexibility could be key
to satisfaction impressions of them, and even a brief interven-
tion can be useful for meeting the affected person’s needs.’!
Factors related to high satisfaction with the intervention were:
‘advance knowledge of TI availability’ and ‘an expectation to
receive advice on health-related practices.” Participants who
remembered the intervention would occur were considered
to have psychological readiness, and to express an expectation
that TI would persist for a sufficient period of time, during
which they might receive useful advice regarding their health
problems. Unfortunately, many respondents did not anticipate
the T1, despite previous notice. We should consider the fact
that the telephone call was unexpected for those without
expectation of the intervention, leading to potentially
unpleasant feelings. Therefore, advance notice, which should
be provided to all target populations, is a very important factor
for enhancing the benefits of TI. Widespread advertising strat-
egies, developed in cooperation with municipalities, and pro-
moting the usefulness of T1, could achieve this.

Regarding the mental health of this survey’s target population,
a K6 of 15 points or more was required, and these participants
were more likely to be unhealthy and to have a history of
mental illness.>>?* It is conceivable that, because of higher
psychological distress, these persons were likely to have already
considered seeking some help from experts. These participants
were also older and tended to be unemployed. Unemployment
may have indicated greater availability to participate in the
intervention, even during daytime on weekdays. On the other
hand, individuals in the non-intervention group were more
likely to be employed,” and therefore unable to make time
to receive the intervention although they may have hoped
to do so. Since employed evacuees were also at high risk of
psychological distress,”” and future studies should focus on pro-
viding interventions on weekends or at other times convenient
for employed persons.

In addition, this study revealed high proportion of social
isolation in both intervention and non-intervention groups
(56.0 %, 54.5 %, respectively). Compared to previous data
obtained from national and similarly-structured communities
in Japan,’®* the proportion in the present study was consid-
erably high. The high social isolation may be due to the unique
situation in Fukushima. Because of concerns about radiation
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effects, evacuees tended to relocate to more remote areas
across the country. Long-term evacuation to those areas could
damage existing community structures. They also tended to
hide their evacuees because of the common stereotypes and
prejudices about the genetic effects of radiation exposure,
and compensation from Tokyo Electric Power Company.
Secondly, social isolation is associated with a higher risk of
poor mental health.’**7 Therefore, we assume that the propor-
tion of social isolation was high because the TI subjects were
high-risk population.

Although outreach services are essential for many people
affected by disasters as recommended in PFA,'® it is very diffi-
cult to provide for the entire population if the affected area is
too extensive. Even if we can successfully focus on people at
risk of mental health problems through useful screening, the
number of people requiring mental health support may become
too large to usefully service. However, as shown in this study,
TI based on adequate screening can be feasible and useful in
major disasters impacting broad areas such as the Fukushima
disaster. On the other hand, because of a technical limitation
in this approach—namely, an inability to directly confirm the
mental health status of affected people through face-to-face
interviews—cooperation and sharing of necessary information
with pre-existing care resources (e.g., local health care centers,

hospitals, and schools) is essential, especially for those at high
risk.*8

There are several other limitations of this study. First,
the assessment tools for the usefulness of the TI were all sub-
jective measures based on participants’ opinions and responses.
Second, the study design was retrospective, and not a well-
controlled design with a comparison group. Specifically,
‘satisfaction’ used to examine the usefulness of TI was mea-
sured only in the intervention group, and not in the non-
intervention group. Therefore, we did not make a direct
comparison between the two groups. In the future, we believe
that it is desirable to verify the effectiveness of T1 using a design
with a clear comparison group. Third, this study may have
given representation to a disproportionate number of evac-
uees, potentially limiting the external validity of the findings.
Finally, because the response rate was not high (31.2%), there
is the possibility of a lack of representativeness in the evacuee
sample. Despite these limitations, this study lends strength to
the notion that the use of a continuous TI, broadly conducted
for a large number of affected people, can be useful when a
major disaster occurs.

CONCLUSIONS

In this study, we clarified the usefulness of the TI for evacuees
following the Fukushima Daiichi Nuclear Power Station acci-
dent. Many people who received the TI reported a positive
impression of the service. The feasibility of this type of inter-
vention should be further examined, since there are few large-
scale studies examining T1 for this purpose.
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