
INTRODUCTION

The number of natural disasters has been increas-
ing worldwide over the last 30 years, and so has the
number of disaster victims (1). As natural disas-
ters are inevitable, proactive approaches to reduce
potential damage are a key issue in protecting our

everyday lives. The waning of community mutual
assistance, insufficient passing down of disaster ex-
periences and the vulnerability to disasters due to
changes in lifestyle contribute to the increase in di-
saster-related damage (2).

Since the Kobe earthquake in 1995, the signifi-
cance of mutual assistance for evacuation and res-
cue has garnered increasing attention (3). Dramatic
changes and long-term stress in people’s lives in
evacuation shelters may cause a sharp increase in
the occurrence of infectious diseases and exacer-
bate chronic diseases (4). Nevertheless, little atten-
tion has been paid to mutual assistance among local
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residents for health maintenance while they are in
an evacuation shelter. It has been reported that so-
cial connection and mutual support (5) within a com-
munity are important (6) for reducing disaster-re-
lated damage. Further, there is not only a need for
adequate balance among self-help, mutual assis-
tance and public help, but also a need to improve
mutual assistance by promoting group activities in
the community (7).

A disaster-prepared community has planned ac-
tivities and events, for instance festivals, to promote
mutual assistance that have become well-establi-
shed (8). It has been reported that a passion for the
community needs to be developed in daily-life (9).
Thus, we consider a disaster-preparedness training
program as an effective means of regional disaster-
prevention education, in order to improve the mu-
tual assistance for safeguarding public health.

However, current disaster-prevention training pro-
grams only include education programs on first-aid
procedures for community residents, disaster drills
in cooperation with universities and the community
(10), disaster imagination games (11), promotion of
self-help (12) and programs for pregnant women
(13). To the best of our knowledge, there are cur-
rently no programs that aim to improve the mutual
assistance for safeguarding the health of those stay-
ing in evacuation shelters.

Consequently, we conducted a group interview
with local leaders (community associations’ leaders,
presidents of regional senior citizens’ clubs/asso-
ciations and leaders of volunteer organizations) who
spent time in an evacuation shelter after the Niigata
Prefecture Chuetsu Earthquake in 2004. The inter-
view was conducted to clarify what approaches the
local residents took toward mutual assistance for
safeguarding their health. As a result, the following
categories were extracted in relation to mutual as-
sistance for safeguarding health of those in evacu-
ation shelters : “Mutual assistance to prevent physi-
cal and mental disorders,” “Supporting people in
need of assistance at the time of a disaster,” and
“Establishing neighborly relations” (14). Based on
codes allocated to these categories, we prepared a
questionnaire and conducted a questionnaire survey
targeting local disaster-response leaders from Pre-
fecture A who had no disaster experience. This sur-
vey was to clarify what was required in the mutual-
assistance training for safeguarding health. The re-
sults revealed that the local disaster-response lead-
ers were ill-aware of and ill-prepared for the need
for mutual assistance to support those requiring

assistance at the time of a disaster (15).
Thus, the purpose of this study is to create and

evaluate a program to enhance the mutual-assis-
tance capability of community members to safe-
guard their health during time spent in evacuation
shelters after a disaster.

In the present study, the mutual-assistance capa-
bility for safeguarding health (hereinafter, “MAC”)
was defined as mutual help among local residents
to prevent their health from worsening while they
are staying in an evacuation shelter, where public
healthcare and social welfare resources are limited.

PARTICIPANTS AND METHODS

1. Development of the MAC Training Program
(hereinafter, “the program”)

(1) Extraction of the program details
In relation to “Supporting people in need of as-

sistance at the time of a disaster (people in need of
assistance),” the participants’ awareness of the need
for MAC was low and their relevant knowledge and
skills were insufficient (15). Accordingly, this be-
came a priority in the program.
(2) Planning and implementation of the program

We created the program by employing the Dis-
aster Prevention Game Method (16), which is a
means for risk communication. The Disaster Preven-
tion Game is a method in which the participants do
not merely receive risk information from experts in
a unilateral manner but also experience simulated
disasters and learn how to participate in decision-
making through the reciprocal process of exchang-
ing risk information and opinions among individu-
als, organizations and groups (17).
(3) Establishing purposes of the program

With regard to the MAC of disaster-response
leaders, the following items were lacking : “Support
required for infants at the time of a disaster” and
“Knowing the methods for evacuating the visually
or hearing impaired” (15). Based on these deficien-
cies, the program aimed to develop the MAC for
support of people in need of assistance at the time
of a disaster.

2. Participants and Recruiting Methods

The participants were those residents who had
a high level of interest in disaster prevention, who
were in Prefecture A where there had not been
earthquakes above seismic scale 5 according to the
Japanese Meteorological Agency Iintensity in recent
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years, and who consented to participate in the pro-
gram. We checked whether participants in a previ-
ous study (15) were willing to participate in the pre-
sent study. Consequently, 28 people from the previ-
ous study agreed to participate in the present study.

3. Time and Methods for Creating and Implement-
ing the Program

(1) Time for creating the program
The program was created between July and Sep-

tember 2012.
(2) Pretesting

Two groups consisting of six to seven participants
pretested the trial program and the participants
made modifications to the program.
(3) Preparation for implementing the program

The program operator had over 20 years of expe-
rience as a public health nurse and experience in
planning and managing workshops for local resi-
dents and in participating in disaster prevention
workshops.
(4) Educational materials and implementation of the
program

Between December 2012 and March 2013, the
program was implemented in urban and mountain-
ous areas in A prefecture. The venues used were
six public facilities such as community halls. Desks
were arranged so that the participants were able to
see each other’s face. We used projectors to display
our own PowerPoint slides, and distributed hard-
copies of the slides.

We asked two questions for the disaster preven-
tion game : “Whether to ask disaster victims for help
in guiding the visually or hearing impaired when
care volunteers are busy” and “Whether to talk with
mothers when their breast-fed infants start crying.”
After receiving an explanation about the process
of developing the program and the procedures in
the disaster prevention game, the participants ex-
changed their opinions regarding the above ques-
tions based on example cases.

4. Data Collection and Analytical Methods

1) Questionnaire survey
(1) Data collection method

The research items in our previous study con-
sisted of 26 items on the need for the MAC and 26
items on the preparedness for the MAC (15).

The questionnaire was distributed at the venues
between December 2012 and March 2013, and col-
lected on the spot.

(2) Analytical methods
The participants’ awareness of and preparedness

for the need for mutual assistance before and after
the program were aggregated (the Wilcoxon signed
rank-sum test). P values�0.05 were considered as
significant differences.
2) Group interview
(1) Data collection methods

We conducted a group interview with the pro-
gram participants upon completion of the program.
The details of the interview included whether it was
possible to implement the program in their regions,
and whether the implementation would enhance
MAC of the local residents in their areas.
(2) Analytical methods

We recorded the interview results and employed
content analysis methods for codification and cate-
gorization of the interview contents.

5. Ethical Consideration

Approval for this research was obtained from the
Ethics Review Board of the university to which the
authors belong (Approval No. 1321).

RESULTS

1. Characteristics of participants

The participants were 28 men with a mean age of
67.1�(SD) 5.9 years. The number of participants at
each of the venues ranged from two to seven.

2. Questionnaire survey

1) Changes in the awareness of and preparedness for
the need for MAC immediately after participating in the
program.
(1) Preparedness for MAC (Table 1)

The mean score for the participants’ prepared-
ness for MAC was high for 25 out of 26 items after
participation in the program. Among the 25 items,
the mean scores for the following three items were
significantly high : “I can considerately listen to dis-
aster victims” (p=0.018), “I can prepare for hot or
cold weather without using electricity” (p=0.023)
and “I can devise facilities such as the toilet” (p=
0.049). Further, the scores in “I can check a per-
son’s health condition from the color of his/her
face” (p=0.077) tended to be high. In relation to
changes in the minimum scores, the minimum
scores in five out of 26 items changed from one
to three, and the minimum scores in nine items
changed from one to two.
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Table 1. Changes in Program Participants’ Preparedness for Mutual Assistance
n = 28

Items Time average
value SD Min.

value
Max.
value

Significance
probability
(two-sided)

Considerately listening to disaster victims
Before 3.7 0.8 2 5

.018
After 4.1 0.6 3 5

Preparing for hot/cold weather without using electricity
Before 3.4 1.0 1 5

.023
After 3.8 0.8 2 5

Devising facilities such as the toilet
Before 3.5 1.0 1 5

.049
After 3.8 0.8 3 5

Checking a person’s health condition from the color
of his/her face, etc.

Before 3.2 1.1 1 5
.077

After 3.5 1.0 1 5
Collecting information for receiving daily - life support
services

Before 3.7 1.0 1 5
.109

After 3.9 0.8 2 5
Rescuing and giving aid to each other among local
residents

Before 3.8 0.8 2 5
.109

After 4.0 0.7 2 5
Methods for preventing pulmonary thrombosis caused
by being in the same posture for a long time

Before 3.3 1.3 1 5
.161

After 3.7 1.0 2 5
Methods for preventing the loss of body strength due
to the lack of activity

Before 3.6 1.0 1 5
.825

After 3.6 0.9 2 5

Methods for preventing group infection such as influenza
Before 3.7 0.9 1 5

.847
After 3.6 0.9 2 5

Judging whether medical consultation is required or not
Before 3.0 1.3 1 5

.433
After 3.3 1.1 1 5

Devising ways to maintain dietary life
Before 3.3 1.2 1 5

.457
After 3.4 0.9 2 5

Noticing people who have been mentally hurt by disaster
Before 3.4 1.1 1 5

.490
After 3.5 0.9 1 5

Paying attention to each other among disaster victims
by talking to them

Before 4.0 0.9 2 5
.260

After 4.1 0.6 3 5
Knowing the names and addresses of people in need
of assistance in the community

Before 3.5 1.3 1 5
.260

After 3.8 1.2 2 5
Methods for evacuating people with visual and hearing
disabilities

Before 3.0 1.2 1 5
.624

After 3.1 1.0 1 5

Knowing how to take care of the elderly
Before 3.1 1.2 1 5

.274
After 3.3 0.9 2 5

Support required for the elderly at the time of disaster
Before 3.1 1.1 1 5

.163
After 3.4 1.1 1 5

Support required for infants at the time of disaster
Before 2.9 1.3 1 5

.154
After 3.3 1.1 1 5

Knowing which public authorities to contact
Before 4.3 1.0 1 5

.289
After 4.5 0.6 3 5

Methods for managing an evacuation shelter
Before 3.6 1.2 1 5

.289
After 3.9 1.0 2 5

Communicating appropriate information to public
authorities

Before 4.1 1.0 2 5
.653

After 4.2 0.7 3 5

Cooperating with each other in an evacuation shelter
Before 4.1 0.7 3 5

.317
After 4.3 0.6 3 5

Deciding rules for the life in an evacuation shelter
through discussion

Before 4.1 0.8 2 5
.134

After 4.3 0.6 3 5
Solving new issues in an evacuation shelter through
discussion

Before 4.0 0.9 1 5
.251

After 4.2 0.7 3 5

Requesting local residents to share roles
Before 4.1 0.9 1 5

.225
After 4.3 0.6 3 5

Clarifying the system for the leader’s command and
control

Before 4.1 0.9 1 5
.346

After 4.3 0.6 3 5

�Wilcoxon signed-rank sum test
�Five-stage Evaluation is used : 5 scores for “Know well” to 1 score for “Do not know at all” ; or 5 scores for “Can do it well” to 1

score for “Cannot do it at all”
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(2) Awareness of the need for MAC
The comparison of the scores before and after par-

ticipation in the program revealed that there was an
increase in 16 out of 26 items after participation. On
the other hand, there was a decline in nine items,
and the score of one item remained the same. The
changes were not significant for any of the items.

3. Group interview

As a result of the analysis of the participants’ re-
sponses about the significance of the program, 19
codes, five subcategories and three categories were
extracted (Table 2).

The results implied that the participants acquired
[Realization of issues], and not only shared a [Sense
of crisis among participants] but also felt a [Sense
of responsibility for mutual assistance in the commu-
nity]. Herein, the categories are marked with [ ], the
subcategories with��, and the representative codes
with “ ”. Regarding the descriptions of the codes,
the representative responses were summarized

while preserving their meanings.
1) [Realization of issues]

This category means that the participants realized
the issues associated with mutual assistance by ex-
changing opinions among themselves. Even though
the participants did not have specific knowledge of
disaster prevention, they had opportunities to speak,
stating, “Everyone can participate in opinion ex-
change.” From this, they understood that “There
can be unexpected opinions.” Based on the opin-
ions, participants found it “Possible to actively learn
through thinking and speaking out on my own,” so
that they were not mere recipients but able to�Re-
alize issues with mutual assistance from various as-
pects�. Given these responses, we named the cate-
gory [Realization of issues].
2) [Sense of crisis among the participants]

This category means that the participants shared
a [Sense of crisis among the participants] through
�Feeling the mutual assistance of the other partici-
pants’ areas as your area’s mutual assistance�and

Table 2. Results of Post-Program Interview with Participants

Categories (3) Subcategories (5) Codes (19)

Realization of issues
Realizing issues with
mutual -assistance from
various aspects

Everyone can participate in opinion exchange
There can be unexpected opinions
Possible to actively learn through thinking and speaking out on my
own

Sense of crisis among
the participants

Ability to image critical problems
in mutual -assistance

Opportunity to know potential problems in the life in an evacuation
shelter
No choice but to support people in need of assistance although I
have felt difficult to deal with them
The program leads to enhancement of crisis awareness
Understanding that the situation continuously changes during a
disaster
Understanding that decisions must be made quickly regarding the
situation arisen.

Feeling the mutual -assistance of
the other participants’ areas as
your area’s mutual -assistance

Reflecting on my resident area in spite of myself
Imaged potential problems that would arise in my own area
Worried about the problems and preparedness of my own resident
area as I answer the questions

Sense of responsibility
for mutual -assistance
in the community

Motivation for developing an
implementation structure for
the program

The operation of the program is complex and requires a number of
people
Possible to implement the program in my town if public authorities
bear the cost
Wanting others to know that there is no single right answer
A brochure will be useful for communicating the basic knowledge
Desirable to have experts’ explanations after the program in order
to deepen my understanding

Sense of responsibility for
recruiting members for working
on mutual -assistance together

Wanting to communicate the need for mutual -assistance to those
not participating in a regional, independent disaster -prevention
organization
Wanting to devise ways to involve people with a low awareness of
mutual -assistance in the program
Wanting to hear from people in need of assistance about their needs
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acquiring the�Ability to imagine critical problems
in mutual assistance�.

Their participation in the program was an “Oppor-
tunity to know potential problems associated with
life in an evacuation shelter,” and the participants
stated that they had “No choice but to support peo-
ple in need of assistance, although I have felt it dif-
ficult to deal with them,” as it had been difficult for
them to understand such people. The participants
stated that their crisis awareness was low, as they
did not have any disaster experience, but “The pro-
gram leads to enhancement of crisis awareness.”
At the same time, the participants “Understand that
the situation changes continuously during a disas-
ter.” They “Understand decisions must be made
quickly regarding situations that arise.” From these
responses, the subcategory of�Ability to image criti-
cal problems in mutual assistance�was extracted.

Furthermore, the participants associated the ex-
ample cases used in the program with their own
residential areas and stated that they became “Wor-
ried about the problems and preparedness of my
own residential area as I answer the questions” by
“Reflecting on my residential area in spite of myself”
and “Imagining potential problems that would arise
in my own area.” From these responses, the sub-
category of�Feeling the mutual assistance of the
other participants’ areas as your area’s mutual as-
sistance�was extracted.
3) [Sense of responsibility for mutual assistance in the
community]

This category represents the participants’ aware-
ness of the [Sense of responsibility for mutual as-
sistance in the community] as they found the�Mo-
tivation for developing a structure for implement-
ing the program�in their communities and felt the
�Sense of responsibility for recruiting members for
working on mutual assistance together�.

They specifically considered ways to diffuse the
program, making comments such as “The operation
of the program is complex and requires a number
of people” and “[It is] Possible to implement the
program in my town if public authorities bear the
cost.” Further, some of the participants asked for a
right answer even where there was no single right
answer to the questions. In that situation, the other
participants had the mentality of the program opera-
tor, stating that they were “Wanting others to know
that there is no single right answer.” They even
came up with improvements such as “A brochure
will be useful for communicating the basic knowl-
edge” and “It would be desirable to have experts’

explanations after the program in order to deepen
my understanding.” Accordingly, we named this
subcategory�Motivation for developing a system
for implementing the program�.

The participants also paid attention to those who
were not willing participants in regional, independ-
ent disaster-prevention organizations as inferred
from their responses such as “[I want to] commu-
nicate the need for mutual assistance to those peo-
ple not participating in a regional, independent dis-
aster-prevention organization” and “[I want to] de-
vise ways to involve people with a low awareness of
mutual assistance in the program.” Additionally,
they pointed out the need for bilateral consideration
rather than unilateral consideration from people en-
gaging in support, as they expressed, “[I want to]
hear from people in need of assistance about their
needs.” Accordingly, we named this subcategory
�Sense of responsibility for recruiting members for
working on mutual assistance together�.

DISCUSSION

This research aimed to develop and evaluate a
MAC training program for safeguarding the health
of local residents in evacuation shelters at the time
of a disaster. The program was created to examine
the details of the mutual assistance for supporting
people in need of assistance, of whom local resi-
dents are ill-aware (15).

The following items regarding mutual assistance
showed clear differences after the implementation
of the program : “I can considerately listen to disas-
ter victims,” “I can check the health condition of a
person from the color of his/her face” and “Local
residents can rescue and give aid to each other.”
These items reflect direct mutual support for men-
tal and physical health. Further, the following items
indicate that improvements in living conditions can
lead to mutual assistance of those in evacuation shel-
ters : “I can prepare for hot or cold weather with-
out using electricity” and “I can devise facilities such
as the toilet.” The details of these items on MAC
relate to health maintenance and prevention of
physical and mental disorders, and thus the details
are applicable not only to the support for those in
need of assistance but also to mutual assistance for
all disaster evacuees. Improvements in MAC after
participation in the program were reflected in the
items, “I know the names and addresses of people in
need of assistance in the community” and “I know
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how to take care of the elderly” as specific ways to
support people in need of assistance. Those requir-
ing assistance are able to avoid physical and mental
diseases while living in an evacuation shelter, if they
can receive the proper support when required (18).
Accordingly, mutual assistance is extremely impor-
tant for these individuals (19).

Although the local residents found it difficult to
understand and were ill-aware of people in need of
assistance (15), after the program, they became
more aware of such people as the participants in
their MAC. This is indicated by the enhancement of
their MAC after participation in the program. For
example, they stated in the group interview, “[They
have] No choice but to support people in need of
assistance.” Presumably, through the participants’
consideration among themselves on the questions
asked during the program, they started to feel that
they would not want to leave people in need of as-
sistance in the case where a similar problem actu-
ally in their areas. Based on this, encouraging par-
ticipants to exchange opinions when answering the
questions was effective in enhancing their MAC.

The disaster prevention game, which is becom-
ing a major method for disaster-prevention educa-
tion, requires critical revision of information at the
time of a crisis (20). For that reason, it is consid-
ered to be a cooperative system in which partici-
pants work toward discovering and organizing prob-
lems (16). Moreover, the disaster prevention game
teaches participants three important skills : listening
to others, abstract thinking and recognizing the lack
of knowledge at the moment (17). One type of dis-
aster prevention game, “Crossroad : Version for
People in Need of Assistance,” has been created,
but is used to examine the judgment of aid work-
ers. In the future, it will be important to share with
local residents the methods for post-evacuation sup-
port of those in need of assistance. It is crucial that
disaster victims not only receive support but also
are able to aid others (17). Additionally, it is re-
ported that trained local residents become a re-
source in an evacuation shelter (21). In developing
the program, the questions were asked considering
that the mutual assistance for those in need of as-
sistance in evacuation shelters was an issue, and that
the questions were to be answered from the per-
spective of local residents. As a result, the program
led participants to realize mutual assistance for those
in need of assistance, and was capable of enhanc-
ing this MAC.

The scores for the items on the development of

neighborly relationships, “I can cooperate with oth-
ers in an evacuation shelter” and “I know which
public authorities to contact,” were high even before
participation in the program. This is likely because
people with good neighborly relationships partici-
pated in the program. However, after participation
in the program, changes in the scores suggested
that the participants were able to develop a relation-
ship in preparation for disaster. This suggests that
the program fosters community resilience (22),
which is important for disaster preparedness, and
consequently increases the capacity of the commu-
nity (23) to help in disaster recovery (24).

This result coincided with the responses from the
group interview, such as “Wanting to devise ways
to involve people with a low awareness of mutual as-
sistance in the program” and “Wanting to commu-
nicate the need for mutual assistance to those not
in a regional, independent disaster-prevention or-
ganization.” This clearly indicates that participants
changed their attitude toward a sense of responsi-
bility for mutual assistance. Further, the response
“Wanting to hear from people in need of assistance
about their needs” suggests that the participants felt
a sense of responsibility for increasing members
with whom they would work on mutual assistance
together. This coincides with the conclusion from a
previous study indicating that people in need of as-
sistance should voluntarily, rather than passively,
participate in disaster-prevention activities (25).

The program enabled participants to imagine
issues associated with mutual assistance. The re-
sults showed that participants realized the need for
mutual assistance in their communities. Based on
this, the program could be considered a form of
training for the participants to exchange opinions
and make decisions among themselves, and enhance
their MAC to safeguard health. Unlike disaster-pre-
vention conferences involving guest speakers, ap-
proaches such as the program developed in the pre-
sent study can enable local residents, as the main
actors, to continuously implement such approaches
in their community. In order for local residents to
work on mutual assistance as the main actors, the
issues to be tackled should be those that are com-
mon among them. Moreover, local residents are
required to have relationships among themselves
based on day-to-day mutual support as well as a
willingness to contribute to the community (26-27).
In the program, the participants shared their re-
alization regarding the given tasks and a sense of
crisis, and had a sense of responsibility for mutual
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assistance in the community. Thus, local residents
can be the main actors in utilization of the program.

In conclusion, we considered that the developed
MAC training program was effective for developing
MAC for safeguarding the health of local residents
requiring assistance in evacuation shelters after a
disaster. However, there is a limitation in the pre-
sent study. Because sample is small size, only male
and old ages, and method is multiple testing. In the
future, it is necessary to increase the number of pro-
gram participants and to evaluate the program over
a longer period of time.
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