Evaluation Study [14]. 10) Individual SOC items were taken from
a shortened version of Antonovsky’s SOC questionnaire, the
SOC-UTHS scale (a three-item Tokyo University Health and
Social Sciences version of the SOC scale) [15]. 11) Knowledge and
experience items related to knowledge, experience, and participa-
tion in training on disaster prevention. Regarding factor reliability,
Cronbach’s alpha revealed a high value of 0.84 and a low level of
0.47 (Table S1). Furthermore, to establish the criterion-related
validity of each factor, associated items were set as external
criteria, and a Kendall test was run. Results showed a significantly
association between factors and external criteria. (Table 52).

The study was conducted with approval from the Ethics Review
Board of Hamamatsu University School of Medicine (No. 20-5).

Analysis

First, for each of the 11 factors, principle component analysis
was conducted to aggregate 2-9 items into a single-factor score.
Principal component analysis was used because it is generally
appropriate for computing a total score from multiple variables.
The analysis determines the weighting coefficient of each variable
(i.e., factor loading) so that the variance of composite variables is
maximized [16,17]. In the present study, we obtained the factor
loading of 2-9 items of the Ist principal component for each
factor. Then, a linear combination (i.e., sum of the product of the
factor loading and the collected data of each item) was calculated,
and the score of each factor was obtained.

Second, multiple regression analysis was conducted with
collaborative activities as the objective variable and all other
factors as explanatory variables. An adjusted standardized partial
regression coefficient was calculated including explanatory vari-
ables of damage conditions and number of households as
covariates. Associations were then examined. SPSS for Windows
ver. 15.0 (SPSS Inc., Tokyo, Japan) was used for all data analysis.

Results

There were 261 valid responses, for a valid response rate of
86.4%. Collaborative activities and each survey item are shown in
Table 1. Males accounted for 98.9% of the neighborhood
association leaders and the mean age of respondents was 68.6
(SD = 5.7). The mean number of households within an association
was 113.5 (SD = 147.2).

As to perceived susceptibility to an earthquake before the
disaster, 46.4% of respondents had anticipated a small earthquake.
As to perceived severity, 37.6% predicted that an earthquake
would affect their lives. With regard to perceived benefits, 68.2%
had thought that collaborative activities with volunteers would be
helpful in recovery efforts following a disaster. In terms of
perceived barriers, 39.5% indicated reluctance in revealing
personal information to volunteers, and as to cues to action,
90.8% had obtained information about volunteers from the media.

During the earthquake disaster, 96.8% of neighborhood
associations responded to address earthquake damage, and
volunteers arrived in 58.6% of neighborhoods. Collaborative
activities with volunteers were conducted by 41.8% of all
neighborhood association leaders and 60.2% of neighborhoods
had residents who performed such activities.

Factor loadings for each factor item score are shown in Table 2.
Principal component analysis was conducted for each item and
calculations of the factor loadings of the first principal components
yielded positive values. The factor loading values of the nine
factors, excluding “Neighborhood Association Activities” and
“Knowledge and Experience”, were mostly the same at around
0.8.

PLOS ONE | www.plosone.org

Collaboration of Disaster Volunteers and Victims

Table 3 shows the results of multiple regression analysis of
collaborative activity scores and each factor score. Collaborative
activities with volunteers was significantly and positively associated
with perceived severity (standardized partial regression coefficient
B=10.224, p<<0.001) and activity within a neighborhood associa-
tion (B=0.539, p<<0.001). Also, marginally significant positive
relationships were found with SOC in a community (B=0.137,
p=0.06), SC (B=0.119, p=0.08), and perceived benefits
(B=0.116, p=0.09).

Discussion

Perceived severity

This study found that leaders that had higher perceived severity
of an earthquake disaster in normal times conducted more
collaborative activities with volunteers. Given that perceived
severity items concerned damage estimates, collaborative activities
may have been influenced by pre-earthquake damage estimates
considered by the leaders. Previously in October 2004, the 6.8
magnitude Niigata Prefecture Chuetsu Farthquake had struck in
the region surveyed in this study. In a previous study, as actual
cases have been shown to exert greater psychological influence
than statistical figures [18], leaders may be linked to estimate post-
earthquake damage by past experience, perhaps leading to
collaborate more with volunteers after the earthquake.

Leaders may also have collaborated with volunteers after the
earthquake because they knew the publicly reported extent of
quantitative damage, and predicted that they themselves would
suffer damage. In Japan, the Cabinet Office and local municipal-
ities estimate total damage in earthquake scenarios, given the size
of the quake, the number of collapsed buildings, the number of
deaths, and the number of evacuees. Information about damage
estimates are released on the Internet and in fliers and newsletters.
Residents can get a general grasp of the risks of earthquakes for
widespread residential districts. In recent years, hazard maps
showing such risk information have been released to the public.

However, a 2002 poll in Japan revealed that 68% of the people
surveyed had never actually seen a hazard map [19]. According to
the present study, it is considered that the majority of residents will
need to be able to anticipate the damage that might occur and do
so in normal times, so that collaborative activities with volunteers
can be carried out during earthquake disasters. For this to happen,
public institutions will need to use a variety of ways to provide
residents with official damage estimates, hazard maps, and
information on past earthquake disasters, so that they can learn
more than they have in the past. In addition, residents can make
specific damage estimates for themselves by generating hazard
maps and disaster prevention maps that show risks and disaster
prevention information for their residential district. Finally, public
institutes and local organizations can conduct disaster drills and
education based on anticipating earthquake damage. Through the
participation of residents in these activities, they can anticipate
damage and may be able to carry out a more effective response to
earthquake disasters, which includes collaborative action with
volunteers.

Neighborhood association activities

In the present study, neighborhood associations more active in
their response to the earthquake disaster were found to have
carried out more collaborative activities with volunteers. Neigh-
borhood association members live in the same community, help
each other, work together to resolve issues, and have common
interests [20]. Neighborhood associations function widely, as SC
[21], and serve as community organizations in the public domain
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Table 1. Collaborative activities and explanation on each survey item.

n=261

Demographic characteristics™

Collaborative activities” 2

Commumty resndents co!laborated W|th non-| profess&ona] 157
volunteers

o ;Commumty res:dents assnsted non professmnalvolunteers 145

“a4

Reasons to initiate collaborative activities between residents 0.9+0.9
and non-professional vo!unteers

Percelved susceptlblhty"1

Perceived severity™

Perceived benefits '™

Expected would be able to respond to probiems earlier - 101 (38.7)
through activities

Perceived barriers™ - Res;stant to engagmg in coﬂaboratwe actmtles o

Questlonmg the extent of collaborative activmes ’ 102 (39.1)

Retncent about reveahng personal |nformat|on

Cues to action™™ Knew about non- professional volunteers from medra

"new about non—professnonal volunteers from government 8

Knew about non-professional volunteers from personal
communications

Neighborhood associations activities™

Less than 40% of ne:ghborhood association members 18 (6.9)
have re5|ded in the nelghborhood for 20 years

Social capital™

se of coherence

Community’s se

Commumty problems, solution by the communlty

i ‘ommu nity problems resxdents thoughts on solutlon

Communal problems strengthemng trustmg relatlonshlps 3.8+0.9

Individuals’ sense of coherence™™® = = - ;',Flndlng so utlons for problems

Values worknng on prob!ems

nderstandmg and predlctlng problemsui

Past experience of earthquakes 140 (53.6)
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earthquake disaster

for evacuation

Knowledgable about what to be prepared for in normal times

Knowledgeable about roles as a leader after the 202 (77.4)

Participated in disaster prevention training

*1Thoughts and actions prior to the earthquake disaster;

*2Actions and circumstances during the earthquake disaster;

#31, Total n (%) of responses of “1. Very severe” and “2. Relatively severe”;
*4Mean*SD of number of responses on choices on 7 items;

**4Mean=SD of number of responses on choices on 15 items;
***4Mean*SD of number of responses on choices on 4 items;

*7Mean=SD of number of responses on choices on a 5-point rating scale.
doi:10.1371/journal.pone.0047203.t001

addressing such issues as environment beautification and crime
prevention [22]. The neighborhood association leaders are central
to coordinating disaster prevention activities on a regular basis,
and responding to disasters when they occur. The present study
found that 98.6% of neighborhood associations responded after
the earthquake. In a preliminary survey, associations confirmed
the safety of residents, confirmed housing damage, gained an
understanding of resident problems and needs, and distributed aid
supplies [23].

In regard to the roles of the associations and circumstances of
their members, it may be difficult for associations to manage the
large number of issues they should respond to in times of disaster.
Although all households are expected to join the association,
participation rates have fallen recently, and members are growing
older [22]. In fact, the massive damage caused by the Great
Hanshin-Awaji Earthquake crippled neighborhood association
efforts. Volunteer groups located outside the disaster area
therefore stepped in to respond [24]. Neighborhood associations
alone could not bring the situation under control and so they may
have cooperated with large numbers of volunteers in light of this.
In the future, residents must consider a neighborhood association
response that includes the acceptance of aid from volunteers, and
residents must participate in disaster drills and education that
includes accepting aid from volunteers. This might permit
collaborative activity with volunteers in the early phase of an
earthquake disaster.

SOC in the community

The present study found that more collaborative activities were
conducted with volunteers when leaders have a stronger SOC in
the community. SOC is a stress-coping ability, consisting of
“comprehensibility”, “manageability”, and “meaningfulness”
[25]. Antonovsy suggests that, when an entire group, such as a
small local organization, encounters a collective stressor, the
strength of SOC in a group is more important than individual
SOC for dealing with the problem [25]. The present findings that
strength of SOC in a community was linked more with willingness

PLOS ONE | www.plosone.org

*5Total n (%) of responses “1. Had thought (felt, known) about it” and “had thought about it somewhat”;
*6Mean=SD of number of resoponses on choices on a 7-point rating responses;

to carry out collaborative activities with volunteers are consistent
with this. Also, he suggests that in a group with stronger SOC,
many individual members tend to perceive the group as
comprehensible, manageable, and meaningful [25]. For collabo-
rative activities with volunteers at the time of a disaster, it is
necessary for SOC in the community to be stronger. To achieve
this, residents need to consider responses to earthquake disasters in
normal times, and all community residents should know the results
of these determinations.

SC

In the present study, there was a tendency toward more
collaborative activities with volunteers the higher the SC was.
Therefore, SC should be built for residents to collaborate with
volunteers. Putnam defines SC as characteristics of societal
organizations, namely “trust”, “social norms”, and “networks”,
which can improve the effectiveness of society by facilitating
collective action [26]. It has been suggested that accumulation of
SC during non-emergency times for a strong social structure that
can withstand disaster is a determining factor for action [27].
Furthermore, research from the United States has indicated that
the relations among members of neighborhood associations are
influenced by duration of residence, community safety, and
education [28]. High SC may be created by facilitating
interactions between residents and by regular participation of
the majority of residents in neighborhood association events and
festivals that are cooperative activities, disaster drills and
education, and organized activities.

Perceived benefits

The present findings showed that the more the participants
perceived the volunteer activities as being beneficial, specifically in
terms of effectiveness and usefulness, the more they engaged in
collaborative activities. In a previous survey, 72% of victims
reported that volunteer activities at the time of the disaster
contributed immensely to the response for recovery and recon-
struction efforts, and 74% were extremely appreciative of
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Table 2. Factor loading for each factor score.

Factors Items Factor loadings

Hollaboratrve actlvrtres between leaders and non professronal volunteers

Scores for: collaborative activities

Leaders assrstance for non-| professronal volunteers activities

Scores for perceived susceptibility Antrcrpatrng small -size earthquake

:Antrcrpatmg a medlum to I ] ge srzed earthquake '

Scores for perceived severity Antrcr atmg human suffenng due to earthquake

i atmg,earthquake damage to burldrngs

Antrcrpatrng that the earthquake would affect my lrfe 0.89

Effectrveness for sortrng out thmgs

Scores for perceived benefits

Helpfulness for restoration

i ,Early responses to troubles :\f o ':f'

Resrstant to engagmg in collaboratrve actlvrtres

Scores for perceived barriers

Ies to action. -

Scores for neighborhood association activities

Scores for social capital

Taking advantage of others

S i Being helpful to others:‘ s
Scores for community’s sense of coherence Large event, overcomrng it

- ;_:'C'al

ecrsron makrng in response to a large eve

Somethrng acquired through a Iarge event

Commumty problems, solutron by the communrty

Communrty problems resrdents thoughts on solutron

¢ ommunal problems strengthenmg trustmg relatronshrps .

Scores for individuals’ sense of coherence Fmdlng solutrons for problems

i i\/alues workrn n pr' blems

Understandmg and predrctrng problems

Past experlence o earthqua ke

Knowledgeable about roles as a leader dunng the earthquake dlsaster 0.78
Scores for knowledge and experiences "“Pamcrpated in lectures and workshops & o o ' 076 "
‘ ‘ Pamcrpatron in dlsaster preventron tramrng 0.56
:Knew areas and process for evacuatron . . s ' ,6;58 .
) Knowledgeable about what to‘ 'be prepared for in normal tlmes N 0.70

,":Proactrve about non-professronal volunteer actlvrtres

Had concerns about non- professronal volunteer actrvmes 0.05

o Experrence of volunteermg

doi:10.1371/journal.pone.0047203.t002
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Table 3. Results of multiple regression analysis with collaborative activity as the objective variable.

Explanatory variables

standardized partial regression coefficient”

p values

Perceived barriers

0 action
Activities of neighborhood association
Social capita

Community’s sense of coherence

Individuals’ sense of coher

Knowledge and experience

Yadjusted for damage circumstances and number of households.
doi:10.1371/journal.pone.0047203.t003

volunteer activities [29]. However, public evaluation of volunteers
in normal times included, “They don’t stick with it,” “They act
irresponsibly since they are not being paid,” and “An individual’s
actions cannot be questioned because they are not part of an
organization” [30]. In addition, victims may perceive volunteers as
“outsiders,” even during the disaster [6]. Therefore, it is important
that residents have accurate knowledge about volunteers and their
activities, and understand that collaborative activities with
volunteers are effective after an earthquake. It may require that
public institutions, local organizations, and neighborhood associ-
ations conduct disaster prevention education for residents about
collaborative activities with volunteers and carry out disaster
prevention drills that include collaborative activities in which
volunteer assistance is actively accepted. On the other hand,
Britton suggests that the support activities that an average citizen
who has not undergone training could provide could in fact
worsen situations [31].Volunteers should carry out valuable work
during the disaster, so that many people would have strong
benefits of volunteers. Thus, education and training on disaster
prevention in normal times may be necessary for to develop the
potential and skills of those who are willing to engage in volunteers
work during a disaster.

There are several limitations to the present study. First, recall
bias and lack of accuracy are possible since the survey was
conducted a year after the earthquake disaster, on information
before and during the disaster. It is extremely difficult to conduct a
two-time survey on the same area before and after an earthquake,
or in the early phase of an earthquake disaster, as earthquakes
occur unexpectedly. This limitation is common to most disaster
research. Second, the disaster area, and actions and thoughts of
victims were understood solely from the responses of the
neighborhood association leaders, in order to relieve victims of
the burden of completing the survey. Although the leaders of the
neighborhood associations had been selected from among
neighbors, and because we had information on neighbors’
opinions from past surveys, the actions and thoughts of all victims
were not directly surveyed. Third, because the HBM was selected
for this study, the survey items were not from existing scales, but
were developed by the authors of the present study. Thus there
may be some issues related to the validity and reliability of each
item [32].

The strengths of the study include the quantified analysis of
factors for collaborative activities between leaders, residents, and
volunteers, and that it targeted all leaders of neighborhood

PLOS ONE | www.plosone.org

associations of one city within an extensively damaged area.
Furthermore, the findings will be a valuable resource for the
development of future strategies and in earthquake disaster
research because of the importance placed on the collaborative
activities of people during disasters.

In conclusion, collaborative activities with volunteers were
significantly related to perceived severity during normal times and
to neighborhood association activities during disaster times. Thus,
collaboration of disaster victims with volunteers in response to
earthquake disaster may require measures for residents to estimate
possible damage and to enhance their response to the earthquake
disaster in neighborhood association during normal times. For
residents to have such estimation abilities, public institutions
should provide information related to anticipated disaster damage
and appropriate disaster drills and education. In addition,
residents will be expected to collaborate in the creation of a
disaster prevention map which shows hazards. Lastly, promoting
neighborhood association activities may require the participation
of many residents in disaster drills and education in normal time,
as well as in discussion of neighborhood activities to be conducted
during disaster times that includes the acceptance of aid from
volunteers.

Supporting Information

Figure S1 A conceptual framework leading to the
collaborative activities using Health Belief Model. Becker
et al.’s model was referred for the conceptual framework of the
present study. The upper row shows the HBM factors reported by
Becker et al. [11], while the lower row shows the HBM factors
reported in the present study.

(TIFF)

Table S1 The reliability (Cronbach’s alpha value) for
each factor score.

(XLS)

Table 82 The criterion-related validity for each factor
score.

(XLS)
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Introduction

When natural disasters occur, national and local govern-
ments, neighbourhood associations and individual citizens
cooperate in responding to the disaster. However, current
responses by the Japanese Government are insufficient
because of low flexibility in mass care. Responses by neigh-
bourhood associations and communities are also limited
because of ageing society and declining youth populations.
Disaster volunteers have come to play a major role because
of their large number and their flexibility in corresponding to
the diverse needs of victims. Disaster volunteers may be
divided into professional volunteers who have expertise in
a field such as medicine, and general public volunteers with no
particular professional qualifications. Most non-professional

disaster volunteers go to disaster volunteer centres set up by
affiliates of local governments in disaster areas, and work
unpaid through the mediation of the centres to meet victims’
needs. Volunteer activities attracted attention at the time of
the Great Hanshin-Awaji Earthquake in 1995, and many non-
professional disaster volunteers are now active in disaster
areas (referred to hereafter as ‘volunteers’).! Many such
volunteers are participating in volunteer activities for the first
time, and their number during large-scale disasters from 1995
to 2004 rose to more than 1.5 million people.?

Volunteers can experience injuries, diseases and even
death during these activities. Disaster volunteer centres have
taken some measures to deal with injuries and diseases
among volunteers during disaster response activities,
including education of volunteers on injury and disease
prevention by office personnel who have no special medical
knowledge, and requiring volunteers to obtain private insur-
ance (volunteer insurance) to cover medical fees for accidents
that occur during volunteer activities. However, these
measures cannot be considered sufficient.

The Great East Japan Earthquake that occurred on 11 March
2011 was one of the worst disasters in Japan’s history,
leaving approximately 20,000 people dead or missing?
Various injuries or diseases are possible during volunteer
activities in response to such disasters, and measures to
prevent them are an important task. The aim of this study was
to gain a preliminary understanding of the situation with
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regard to injury and disease in volunteer activities in disaster
areas following the Great East Japan Earthquake.

Methods

Interview surveys were conducted of people in charge of
volunteers at four disaster volunteer centres in three cities in
Miyagi Prefecture, which suffered major damage in the Great
East Japan Earthquake. The interviews inquired about the
types of activities that volunteers performed, the types of
injuries and diseases that occurred during these activities,
how these injuries and diseases were dealt with, and
measures for prevention. The interviews were conducted on
4-10 April 2011.

Results

The disaster areas covered by the volunteer centres sustained
varying degrees of damage from the earthquake, tsunami and
fire, but they all suffered enormous human and building loss.
At the time of the interviews in the four disaster volunteer
centres, the rail and road networks had been severed and
access was difficult. The results of the interviews at the four
disaster volunteer centres are shown in Table 1. The date of
opening and the origin of the volunteers differed between the
disaster volunteer centres. The mean number of volunteers
was approximately 200250 per day. Volunteer activities were
conducted in accordance with the needs of the work
commissioned. Therefore, there were no reports of mis-
directed activities. The main activities were support for indi-
vidual needs, assistance at evacuation shelters, clearing mud
from the tsunami, clearing rubble and ascertaining needs.
Support for individuals included responding to requests from
people whose houses were still standing and who planned to
continue living there. This mainly involved clearing rubble,
removing sludge left by the tsunami and discarding tatami
(thick mats made of rush used in Japanese houses) that had
been submerged in sea water. These tatami were very heavy,
making this strenuous labour. Injuries or diseases during
volunteer activities were reported at two of the disaster
volunteer centres. They included abrasions, contusions, foot
punctures from iron nails sticking out of debris, cuts from
glass, cough and mental instability. However, no quantitative
aggregate calculations were made. No healthcare profes-
sionals were stationed at the disaster volunteer centres to deal
with prevention and treatment of injuries or diseases suffered
by volunteers. The disaster volunteer centres responded to
injuries or psychosomatic disorders by having the individual
examined or treated immediately at a nearby hospital, or by
a volunteer medical professional in a nearby aid station for
victims. The disaster volunteer centres that did not experi-
ence any injuries or diseases among volunteers planned, in
the case of injury or disease, to have an office worker provide
simple first aid or to have the person treated at a hospital if
necessary. All of the centres required the volunteers to obtain
volunteer insurance, and gave volunteers brief instructions
about injury and disease prevention.

Discussion

This survey found that a large number of volunteers were active
in the disaster areas, although these areas were still in turmoil
3 weeks after the disaster struck, and there was no traffic access
to the disaster areas. Injuries or psychosomatic disorders had
occurred among the volunteers at two of the disaster volunteer
centres, and they had been treated at hospitals or by medical
professional volunteers. However, when the volunteers
suffered surface wounds or minor diseases, they were dealt
with by office staff with no professional medical knowledge.

It has been reported that, in previous disasters in Japan,
volunteers were unpaid and performed a wide range of activ-
ities according to victims’ needs based on good will. These
activities included clearing houses, preparing meals, sorting
and distributing relief supplies, and helping at evacuation
shelters. In a past survey, 72% of victims responded that they
made a substantial contribution to volunteer activities, and
74% responded that they were very grateful.* Volunteers in
those activities sustained injuries and diseases. During the
1997 Nakhodka sea accident and oil spill, five volunteers died
and a large number of volunteers suffered injuries or diseases.
This led to heightened awareness of the need for health and
safety management of volunteers, and investigations and
education efforts were conducted by the Japanese Government
with respect to measures for preventing injuries and diseases.®
However, an effective framework for such measures has yet to
be determined and remains haphazard. There are no real
systems for volunteers that mandate oversight of their safety
by medical professionals during activities, in contrast to
offices, factories and other workplaces in regular circum-
stances. As a result, centre personnel who are not healthcare
professionals deal with injuries, diseases and health manage-
ment at volunteer centres. In 2009, 67% of disaster volunteer
centres reported the occurrence of injuries or diseases among
volunteers, including stepping on iron nails, heat stroke, or
various symptoms due to fatigue and lack of sleep.® Although
some injuries or diseases occur unexpectedly due to the harsh
environment of the disaster area, others occur because of the
lack of awareness of the volunteer. Moreover, some injuries or
diseases can be prevented to a large degree with the advice of
medical professionals, while some require emergency treat-
mentand others require close examination as soon as possible.
However, preventative efforts and treatment have rarely been
carried out by healthcare professionals at disaster volunteer
centres in past disasters, including this earthquake.

Support by healthcare professionals is thought to be neces-
sary at all volunteer centres in disaster areas of the Great East
Japan Earthquake as a measure against injuries and diseases
due to the large number of volunteers and the harsh environ-
ment in which they are working. The Japanese Government is
currently calling on the Japanese people to participate in
volunteer activities at disaster volunteer centres in disaster
areas, and is providing related information. The reported
number of volunteers in Miyagi Prefecture in March was 27,6007
and the number of volunteers and the length of their volunteer
service is expected to increase in the future. In addition, the
disaster areas where volunteers are active have almost limitless
amounts of dirt and rubble that contain a mixture of various
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Table 1 — Interview results for each disaster volunteer centre including activities and reported injuries/diseases.

Disaster volunteer centre Ward A, City B Ward C, City B City D City E
Date opened 2011/3/17 2011/3/15 2011/3/24 2011/3/28
Number of volunteers Approx. 250 Approx. 250 Approx. 200 Approx. 200
(per day)
Origin of the volunteers Within city Within city 50% within city, 50% outside city 90% within city, 10% outside city

Activities undertaken

Reported injuries/disease

Handling of injuries/
diseases

Assignment of medical
personnel

Injury/disease prevention
measures

Support for individuals (clearing
debris, getting rid of tatami, getting
rid of sludge, cleaning up, shopping)
Support for evacuation shelters
Clearing away small debris in
community

No health problems or injuries

Medicine given by people who are not
medical professionals at volunteer
centre; plan to have hospital
examination only in cases

of serious illness

None assigned

o Support for individuals and
evacuation shelters

o Clearing debris

o Getting rid of sludge

No health problems or injuries

o Medicine given by people
who are not medical professionals
at volunteer centre; plan to have
hospital examination only in
cases of serious illness

None assigned

o Volunteers required to obtain insurance e Volunteers required to obtain

before starting activities

Instruct volunteers in injury/disease
prevention

Wash hands after activities

insurance before starting activities
o Instruct volunteers in injury/
disease prevention
e Wash hands and shoes that
have sludge on them after activities

Support for individuals (washing
dirty articles, getting rid of tatami,
getting rid of sludge, cleaning up,
carrying food and water)

Support for evacuation shelters
Ascertaining needs

Pinched fingers

Abrasions from falling

All injured people are examined
and treated soon at a nearby hospital

None assigned

Volunteers required to obtain
insurance before starting activities
Instruct volunteers in injury/
disease prevention

Wash hands after activities

e Support for individuals

o Support for evacuation shelters

e Preparing meals

e Getting rid of sludge in community

e Trod on iron nail

e Cut by glass

e Cough

o Mental instability

o Healthcare professional volunteer
stationed nearby handles and treats
all injured people

None assigned

e Volunteers required to obtain
insurance before starting activities

¢ Instruct volunteers in injury/
disease prevention

o Wash hands after activities

¥—1 (z102) XXX HL1V3IH DI1dnd



4 PUBLIC HEALTH XXX (2012) I—4

types of sludge, gasoline, chemicals and other pollutants.® Large
amounts of particulates that may contain toxic substances
including asbestos also fill the environment.® Activities in such
an environment carry risks of various types of injuries, heat
stroke, tetanus and other infectious diseases, respiratory
disorders and psychological problems. Future development of
medical problems is also a possibility.

In conclusion, this preliminary study indicates the need for
health management including injury and disease prevention,
and early treatment of volunteers by healthcare professionals to
ensure the safety of volunteers working in disaster areas
following the Great East Japan Earthquake. There is a need to
conductlarger scale surveys to understand the current situation.
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