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Abstract

Relative to their numbers, more than twice the number of disabled children fell victim to the Great East Japan Earthquake than
did normal people. It was important to find out needs and provide support, as the needs of disabled children vulnerable to the disaster,
such as a shortage of diapers of the right size for disabled children in the affected areas, were not given priority. In addition, the role of
coordinators to spread word of who needed what and where, and linking this to specific support, was important. Regions and author-
ities need to determine how disabled children are to be evacuated in a disaster. Each household should prepare, as disaster prevention
measures, their own private power generator and carry medical information for oral or other medicine. Each region should prepare,
as a local disaster measure, welfare evacuation areas for disabled children. One thing that was felt acutely in this recent disaster is that
disaster preparations and manuals need to be revised from the point of view of welfare, and that the most reliable people were those
who, whether as assisters or the assisted, were involved with the disabled on a daily basis from before the disaster. The existence of
disabled children as a familiar part of society, and supporting agencies networking based around the children as part of normal oper-
ations, plays a very large part. Raising children as part of their local communities is the biggest factor in saving them from disasters.
© 2012 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.

Keywords: The Great Fast Japan Earthquake; Severe motor and intellectual disabilities; Vulnerable groups; Private power generator; Welfare

evacuation area

1. Disabled children late escaping from the tsunami [1]

Nearly 20,000 people fell victim to the Great East
Japan Earthquake nationwide' [2,3]. In general, most of
the serious injuries received in the early stage of a major
earthquake were external wounds and crush syndrome.

* Address: Department of Pediatric Neurology, Takuto Rehabilita-
tion Center for Children, 20 Shikaotsu Akiu-Machi Yumoto, Tathaku
ward, Sendai city, Miyagi 982-0241, Japan. Tel.:+81 22 398 2221; fax:
+81 22 397 2697.

E-mail address. soichiro@rose.ocn.ne.jp

! According to the National Police Agency, as of August 15th, 2012,
the number of deaths was 15,868 and the number of missing was 2,848
for a total of 18,716. When the number of earthquake-related deaths,
1,632, is added, the total becomes 20,347. The most recent reports from
the NPA can be found at the URL below.http://www.npa.go.jp/
archive/keibi/biki/higaijokyo_e.pdf.

In the Great Hanshin earthquake of January 1995,
44.5% of deaths were from these injuries, but in the Great
East Japan FEarthquake, deaths from drowning
accounted for 92.4%. Other causes of death included
4.4% being crushed and 1.1% being burned, but even
these cases were mostly caused by the tsunami (Fig. 1) [4].

A survey 2 [5] of coastal local authorities in three pre-
fectures in the Tohoku region showed that among those

2 A survey by the Mainichi Shimbun discovered that among the
coastal local authorities in the three prefectures in the Tohoku region,
about 2% of the disaster victims held disability certificates, whether for
physical, mental, or intellectual disabilities, a figure which was twice
that of the overall death rate. Most of the victims were at home or in
other places that were not care facilities, and appear to have been
unable to understand the situation or move easily, leading to delays in
trying to escape the tsunami. We need to ask again how we can reduce
the risks the disabled face during a disaster.

0387-7604/$ - see front matter © 2012 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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Crushed,
Damaged, others_
4.4%

_Unspecified 2.0%

Burned 1.1%

Data provided by Nafional Police Agency

Fig. 1. Causes of death in the Great East Japan Earthquake (Iwate,
Miyagi and Fukushima Prefecture).

affected, for every 1.0% of the general population, the
number of persons holding disability certificates was
up to 2.0%. This figure shows the extent to which mea-
sures to protect disabled children from the tsunami dam-
age did not function. The Ministry of Health, Labour
and Welfare requested municipalities to establish a
“Guideline on Evacuation Support for the People
Who Need Support in Case of Disaster” in 2005, but
of the 35 coastal municipalities along the Tohoku coast,
only six cities had individual plans showing who would
support which persons requiring assistance, and in fact
this does not appear to have been of help in the recent
disaster.

The total death toll for the 33 municipalities (14 in
Miyagi, 9 in Iwate, 10 in Fukushima) was 13,619,
0.9% of the total population. Looking at just those with
disability certificates (a total of 76,568 persons), there
was a total of 1,568 victims, with a death rate of 2%.

(Case 1) Ishinomaki City, 17 years old, male (height
155 cm, weight 42 kg). Used an artificial respirator and
oxygen equipment. His home was a single-storied build-
ing about 500 m from the coast, which was swallowed
up by the tsunami in an instant and flooded nearly to
the ceiling, killing the boy. To evacuate him would have
required at least two people to carry him and one to
carry his medical equipment: a total of three people.

From this fact, we need to decide who is going to
assist disabled children who require help to evacuate,
and how. This is not something that can be done by
the family alone, but requires local assistance and the
creation of an administrative system.

2. Initial support — checking safety and asking about needs

March 11: Immediately after the earthquake, contact
with the patients was cut off and it was not possible to
obtain information on whether disabled children in the
affected regions were safe, or what problems they were
facing.

March 16: Five days later the telephones finally
worked, and we checked safety and asked about their
needs. Information from families in Ishinomaki included
the following: “Emergency supplies are starting to arrive
at the evacuation areas, but the diapers are only for
infants or the elderly, and there are none in medium
sizes (15-35 kg bodyweight) for disabled children. There
is a lack of nutrients for tube feeding. Antiepileptic
drugs have been washed away and we cannot get any
more.” As dealing with the needs of the vulnerable dis-
abled children was left until later, we needed to collect
information and offer detailed support.

March 20: Requested support through medical and
welfare mailing lists. Responses were swift, with 40
offers of assistance arriving just the following day. From
rehabilitation centers, dental clinics, special support
school teachers and PTAs, toothbrush manufacturers
and retailers, welfare facilities, and many families with
disabled children all around the nation came diapers,
toothbrushes, towels, underclothes, warm clothing,
masks, food, and many other items. Medical and welfare
facilities shared their stock of diapers with us, and fam-
ilies provided their infants’ ones. Those who had experi-
enced the Great Hanshin Earthquake provided things
like bottom wipes, gloves, masks, and disinfecting alco-
hol for the hands, and families that were providing med-
ical care gave irrigators, hypodermics, connectors for
gastric fistulas, enteral nutrients, and other medical
supplies.

We were, frankly, astonished at the speed and
amount of support. As a supporter said, “Even though
we wanted to offer support while we watched the disas-
ter unfold on television, we did not know how.” Here,
the role of the coordinators, in providing specific infor-
mation about what to bring where, and what exactly the
affected areas needed, was crucial.

3. Flow of relief goods and understanding needs

The flow of goods from around the country to Miyagi
Prefecture worked as follows: as at first it was not pos-
sible to send goods directly to Sendai, they were instead
sent to the Tokyo head offices of the medical equipment
companies, and from there they were sent up the
expressway, using emergency vehicle classifications, to
Sendai, where volunteers carried them to the affected
areas. As a result, from March 24 to April 20, the
required goods were delivered to support schools in
the affected areas, municipal welfare departments along
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the coast, evacuation area and welfare groups, as well as
the families of patients.

The required number and size of diapers for each
evacuation area and family were (1) asked directly of
the families by telephone; (2) obtained from health
nurses in the affected area who knew the needs of house-
holds and of those who had evacuated to evacuation
area; (3) obtained from the homeroom teachers at each
support school who knew the needs of the pupils. These
links, which went beyond the bounds of medicine,
education, and welfare, made these activities run
smoothly.

4. Preparations for disasters: issues for the future [6]

Measures for disasters require three actions: (1) “self
assistance” that you and your family do yourselves; (2)
“mutual assistance” that is done. through cooperation
with the region; and (3) “public assistance” that is done
by the authorities to save lives, deal with emergencies, or
get the electricity, gas, water, and other infrastructures
restored promptly. Networks between these three form
an important foundation for keeping the effects of a
disaster to a minimum.

4.1. Households

Stock up on about three days’ worth of food and
household items.

Prepare medicines, batteries for aspirators and artifi-
cial ventilators, medical supplies and other care items.
Powdered and liquid medicines the child takes are diffi-
cult to dose correctly unless the prescription is available,
so always carry the personal medical information card
with the name of the diagnosis, the local hospital, the
details of the prescription, and what to do in an
emergency.

Households where artificial ventilators or oxygen are
used should contact their power company and nearest
fire department to request assistance in a disaster. As
it can be hard to get through using 119 in a large-scale
disaster such as the recent one, families need to deter-
mine how they will contact the hospital in an emergency.

4.2. Regional support and disaster prevention

The barriers to local evacuation drills are high for dis-
abled children, and many households do not participate.
The survey of local authorities along the coast in the
three Tohoku prefectures showed that while the highest
death rates among holders of disability certificates were
7.4% in Ishinomaki City and 14.0% in Onagawa Town,
the Oshika district, where the tsunami damage was
greater, had a relatively low 4% death rate for holders
of disability certificates. The reason is that evacuation
drills in this district were always done with the participa-

tion of the elderly or handicapped, so the neighbors
knew well which families had handicapped people and
what sort of help they would need. There is a need to
promote participation in local evacuation drills by each
household.

However, there is a harsh reality when it comes to
requesting this of families. That reality being that almost
all disabled children living in a region go to distant spe-
cial support schools, and there is no educational envi-
ronment for them to go to the local schools, making it
difficult to create a local infrastructure or community.
However, the best way to save disabled children from
disasters is to bring them up as a part of the local com-
munity. The creation of an educational system where
children can learn and live with others in their own
region, even if they have a handicap, is a major issue fac-
ing local authorities. A case example is given below.

(Case 2) Ishinomaki City, 14 years old. Female. Has a
tracheotomy and gastric fistula. As an exception, was
allowed to attend the local Minato elementary and mid-
dle schools. On March 11th was evacuated from her
home near the coast to the elementary school, and lived
in a room there for two months with people from the
same area. While living as an evacuee for an extended
period would be hard enough for anyone, it can be
imagined how much harder it would have been for a
child dependent on tracheal aspiration and tube feeding.
What helped her through this were the experience of liv-
ing with other people in the same region, and the efforts
of her parents in creating this community. In that room,
it was seen as natural to have the sound of an aspirator
going all night.

4.3. Medical Institutions [7]

Aside from the obvious role of providing emergency
medical care in a disaster, an important role of medical
institutions is to take in chronic patients such as dis-
abled children with a view to the long term, from the
acute phase to the recovery phase.

It is also important to supply power to patients using
artificial respirators or oxygen therapy at home, or to
accept them as in-patients. Almost all patients in Miyagi
using artificial respirators at home were able to be
admitted to their local hospitals that day.

However, the hardest thing to deal with was the chil-
dren who needed respiration. They were not badly off
enough to require hospitalization, but their homes were
still lacking power. From this fact, there is a need to cre-
ate opportunities to inform people, whenever they nor-
mally visit the hospital or are discharged, of measures
using pedal-powered aspirators and injectors (the
method whereby 20-50 ml syringes are attached to the
suction catheter for aspiration).

In checking safety and asking about for needs, mobile
phones proved useful as some people’s houses were
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swept away. While this is personal information, it shows
the benefit of adding the family’s mobile phone numbers
and email addresses to the outpatient charts.

In huge disasters such as this, which exceed all expec-
tations, many people lose their cars in the flood, or are
unable to get fuel, which means that they cannot go to
medical institutes for help. Whatever the administration
or welfare systems may be in an affected area, the med-
ical institutions in areas surrounding the affected region
must take action even without knowing the details of
medical information for individuals. Adhering to the
normal idea that those who are ill are bound to go to
hospital means that they will not be able to know the
needs of the affected area. It is important to reach out
and understand the local needs.

4.4. Establishment and expansion of regional medical
respite systems

In order to give families made to feel awkward and
embarrassed at evacuation areas or their relatives’
homes a chance to rebuild their lives, we believed that
if they should be able to get temporary daycare for their
children, so recommended a “respite hospital stay,” but
there were few who took us up on this. The reason is
because it would take two hours by car from central Ish-
inomaki to the Takuto Rehabilitation Center. When I
heard one family member say, “Life is hard, true, but
I must refuse as otherwise I feel I might never see my
child again,” I felt the need to encourage a respite sys-
tem for local medical institutes. Preparing and expand-
ing medical respite systems in each region is an urgent
task facing medical administrations.

4.5. Welfare and education

There were many disabled people who were unable to
move from their homes in this disaster, so from the third
day after the disaster self-assistance groups with handi-
cap visited each house individually to check up on their
safety and ask about their needs, as well as deliver
goods.

A number of welfare facilities and support schools
had about three days’ worth of medical supplies stocked
in readiness for disasters. Households whose supply of
medicines had been swept away were able to go to these
schools that night and collect enough supplies to stave
off emergencies. Stocking medicines at facilities that
are open during the day is an important disaster prepa-
ration measure. In addition, they need to stock up on
private power generators and so on in order to function
as evacuation areas for disabled children.

In addition, looking at it from the long term, support
for the other family members, especially the siblings, is
also important. In the Great Hanshin Earthquake, “Dis-
abled Children Respite Care,” where disabled children

were taken care of for a few hours by others, was prac-
ticed. It is important to allow time for the parents to
take a long relaxed bath with their other children, or
to go shopping, or do other things while the child is
being looked after.

4.6. Creation of coordinators

Coordinators, who play the role of matching the
needs of the various evacuation areas with the provided
goods, information, and personnel, are vital in affected
areas. In addition, all sorts of support groups arrive
from outside the affected area with all sorts of expecta-
tions, and it is impossible for the officials in the affected
areas to prepare for this themselves. Coordination is
required to unify random support contact points to
reduce the burden on the affected area, to coordinate
matching support with local needs, and to represent
those who are unable to voice their needs.

However, there is no position of “coordinator” in the
affected area: at present that role has been performed by
people from a range of professions who sensed the need
for this position. In the future, it will be necessary to
study and develop the role of the coordinator and to
grant this person authority.

4.7. Administration: preparing welfare evacuation areas

In a survey of the Great Hanshin Earthquake, of the
262 pupils of special schools in Kobe, 59% remained in
their homes, 28% took refuge in the homes of their rel-
atives or friends, and only 10% took refuge in evacua-
tion centers. Even in the Great East Japan Earthquake
sixteen years later, most households with disabled chil-
dren, due to concerns about the noise from respirators
at night or the child’s shouting, spent the nights in their
cars or other places rather than at evacuation areas. If
places they were used to going to could function as
welfare evacuation areas, then the children would
presumably suffer less stress. Though Ishinomaki’s
Hitakami-en welfare facility was close to the coast, it
was spared damage, and a large number of disabled
children took refuge there. Information for disabled
children was obtained here, in what might be called a
naturally forming welfare evacuation area. Preparing
support schools or welfare facilities to be able to func-
tion as welfare evacuation areas from the initial stages
of a disaster is an important issue for administrations.

There are some important things when establishing
welfare evacuation areas. First, the needs of the elderly
and of disabled children are different, so evacuation
areas preparing for disasters should consider the elderly
and disabled children separately. In addition, they need
to create a register of names after asking each user indi-
vidually where they will evacuate to, and the target
schools and facilities will need to prepare relief goods
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to match the needs of the people in the register. It is
important that this does not end with just specifying
welfare evacuation areas, but goes on to the creating
of interpersonal, visible relationships within the region
and the building of connections and networks that
become a part of daily life. This is because many people
who have experienced this recent disaster feel that
“disaster measures that are only for emergencies are use-
less. What helped support us through this disaster were
the connections we had built up in normal life.”

5. Normal network creation as a disaster measure

Preparations for a disaster are connected to peace of
mind in daily life. This is not something that can be cre-
ated by medical treatment, welfare, government admin-
istration, and the family individually on their own: it is
something that each part works together to build. Creat-
ing a support network from this normal daily life is the
real disaster countermeasure.

Rather than “restoration” to the state the affected
area was in before the disaster, we need “reconstruc-
tion” to create towns and support networks that enable
disabled children to live normally, as well as to reform
the social resources and awareness that were lacking in

the old lifestyles. And we hope that we can make use
of these experiences, bringing together knowledge and
skills in protecting children, so we are able to offer
support.
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Abstract

Background: during the eastern Japan earthquake in 2011 and the following prolonged blackout, pediatric patients with home
medical devices sought electricity at the pediatric department. We retrospectively studied the effect of this earthquake and the fol-
lowing blackout. Methods: we hand-reviewed pediatric admission records in Tohoku University Hospital for new inpatients attrib-
uted to the earthquake from March 11, 2011 to April 12, 2011. A survey by questionnaire regarding the situation during the
earthquake was performed for parents of technology-assisted patients. Results: during the study period, 24 pediatric patients were
admitted to the pediatric department. Eighteen technology-assisted pediatric patients, including those with home respirators,
accounted for 75% of new pediatric admissions. Patients who were admitted for electricity shortage stayed in the hospital for a mean
of 11.0 days (3-25 days). The questionnaire survey showed that 55% of technology-assisted patients were admitted to medical cen-
ters for evacuation. The majority of patients (89%) with ventilators were eventually admitted to medical centers during the earth-
quake. Most of the parents of technology-assisted patients experienced a prolonged petrol shortage and difficulty in communications
with medical centers. Conclusion: the current study suggests that technology-assisted pediatric patients with neurological disorders
as the primary disease can overwhelm the capacity of hospital inpatient facilities in certain situations. Disaster preparedness should
consider assuring power requirements in healthcare facilities and preparing backup power generators lasting for at least 24 h for
these patients. Preparing alternative measures for emergent electricity and communications could remedy serious conditions during
a disaster.
© 2013 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.

Keywords: Technology-assisted patients; Respirator failure; Neurological disorder; Disaster preparedness; Pediatric admission

1. Introduction

The eastern Japan earthquake on March 11, 2011 and
the ensuing tsunami was arguably the costliest disaster
to affect Japan [1]. The quake, measuring 9.0 on the
Richter scale, was the biggest earthquake ever recorded

* Corresponding author. Address: Department of Pediatrics, Toho-
ku University School of Medicine, 1-1 Seiryomachi, Aoba-ku, Sendai
980-8574, Japan. Tel.: +81 22 717 7287; fax: +81 22 717 7290.

E-mail address: tojo-nakayama@umin.ac.jp (T. Nakayama).

in Japanese history, but little information is available
regarding the following blackout and its effect on
patients with medical devices in the affected area. North-
eastern Japan suffered the largest power failure, leaving
more than 4 million houses without electricity for at
least 24 h.

During this prolonged blackout, pediatric patients
with home medical devices sought electricity and
medical care at our pediatric department in one of the
healthcare central hospitals in northeastern Japan. The
phenomenon of adult patients with home medical

0387-7604/$ - see front matter © 2013 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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devices presenting to medical centers during loss of elec-
trical power has been previously reported [2-4]. How-
ever, little attention has been paid to healthcare
providers, including pediatricians, and special care needs
for these pediatric patients during disasters remain
poorly defined.

We report the effect of the 2011 eastern Japan earth-
quake and the following blackout on pediatric patients
with medical devices. We examined hospital admission
to one of the largest hospitals located in a core city of
the earthquake, and retrospectively conducted a survey
in the form of a questionnaire for parents of those
patients.

2. Subjects and methods

Medical records were reviewed to identify inpatients
to the pediatric department of Tohoku University Hos-
pital. Admission records for new inpatients attributed to
the earthquake and related disasters from March 11,
2011 to April 12, 2011 were hand-reviewed. Data were
collected to identify the date of admission and discharge,
chief complaints, primary disease, types of device fail-
ure/medicine, and narratives of hospital visits and pro-
longed admissions. Patients who were re-admitted
during the study interval were counted with each
admission.

Questionnaires were delivered by hand to parents of
patients with ventilators and/or oxygen condensers/con-
servers who lived in Miyagi prefecture during the earth-
quake. Parents were primary caregivers in all patients.
Answered sheets were returned anonymously. Question-
naires included asking about means of transportation,
management of electrical power supply, and the place
of refuge during the earthquake.

The study site was a pediatric department at an urban
university hospital in charge of healthcare in Miyagi
prefecture (a population of 2.34 million). A total of 54
pediatric patients had home ventilators in this region
in 2011. The pediatric department has a census of
1940 visits and 42 new admissions per month. The
department regularly receives nine patients with home
ventilators, six with home peritoneal dialyses, and 12
with home oxygen condensers/conservers.

The tsunami on March 11 devastated coastal cities as
far as 3-4 km from the coastline, but the central urban
area of Sendai, including the hospital in this study,
escaped damage from the tsunami [5]. Therefore, we
were able to recover hospital function in a short period
of time, providing support to medical facilities in and
surrounding Miyagi prefecture.

3. Results

During the study period, 24 pediatric patients were
admitted to the pediatric department. Seventeen patients

were newly admitted to the hospital during the first
4 days after the earthquake, comprising 71% of admis-
sions during the observation period (Fig. 1). Patients
with home respiratory device failure, including oxygen
condensers/conservers, accounted for the majority of
new pediatric admissions (16/24) during the study inter-
val (Table 1). Narrative admission records showed that
all 16 patients arrived at our hospital or local affiliated
facilities within 24 h after the blackout. Four pediatric
patients with ventilators were transported to our hospi-
tal from an affiliated long-term care facility on March 14
because of limited fuel supplies for backup generators.
Three patients were newly admitted to the hospital on
April 7, when an aftershock measuring 7.4 on the Rich-
ter scale caused another blackout to more than 2 million
houses in Miyagi prefecture and its surrounding area.
Eighteen patients, who accounted for 75% of the total
admissions during the study interval, were admitted to
the pediatric department for home medical device fail-
ure, with electricity shortage as the major reason. Eigh-
teen patients (75%) had neurological disorders as the
primary disease (Table 2). Two patients with epilepsy
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Fig. 1. Characteristics of patients of new pediatric admissions. Trends
of pediatric admission during the 2011 eastern Japan earthquake are
shown. Pale gray bars, blank bars, and dark gray bars indicate
aggravation of primary disease, medical product shortage, and
electricity shortage, respectively, reflecting the major reasons for

admission (also see Table 1).

Table 1

Summary of the reasons for admission.

Electricity shortage 18
Ventilator 13
PD device 3
Oxygen condenser 2

Medical product shortage
Insulin shortage
Oxygen conserver

—_—

Aggravation of primary disease 4
Deconditioning, epilepsy 2
CPA, Long QT syndrome 1
Status epilepticus, epilepsy 1

Total 24

CPA: cardiopulmonary arrest, PD: peritoneal dialysis.
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Table 2
Summary of the primary diseases.

fu—
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Neurological disorder
Periparturient disorder, CRF
Mitochondrial disease, CRF
Congenital myopathy, CRF
Epilepsy
Cerebral sequelae of acute encephalopathy, CRF
Perizeus Merzbach disease, CRF

Kidney disorder
Hypoplastic kidney, CKD
Nephrotic syndrome, CKD

— N W

Others
Diabetes mellitus type 1
Long QT syndrome
Effects from BMT, CRF

Total 24

BMT: bone marrow transplantation, CKD: chronic kidney disease,
CRF: chronic respiratory failure.
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were admitted for reasons that appeared related to the
primary disease. One patient with status epilepticus
was transported to the hospital 2 days after the earth-
quake because of loss of antiepileptic drugs by the sub-
sequent tsunami. Three other patients with peritoneal
dialysis were admitted to the pediatric department from
the emergency room.

Patients who were admitted for electricity shortage
stayed in the hospital for a mean of 11.0days (3-
25 days). Most of those patients were discharged at least
2 days after electricity was restored. All patients admit-
ted for electricity shortage were discharged by April 11.
Two patients needed prolonged admission beyond the
observation interval because they were complicated by
repeated bacterial infections or hypoxic encephalopathy.

Questionnaires were returned from 31 parents of
patients with ventilator and/or oxygen condensers/con-
servers (18 patients), and with oxygen condensers/con-
servers only (13 patients). All patients experienced
blackout for more than 2 days. The mean reported dura-
tion of the blackout was 7.8 4 (SD) 4.4 days. Most of
their families (28/31; 90%) had functioning vehicles,
but 84% of the parents had difficulty in obtaining petrol.
Seventeen of 31 (55%) patients were admitted to medical
centers for evacuation. Five patients directly presented
to medical centers without prior announcement because
of difficulty in contacting the centers. Ten patients could
have stayed at home because (1) patients with oxygen
condensers/conservers only had prepared enough emer-
gency oxygen backup (five patients), and (2) families of
patients prepared backup power generators and/or car
power adaptors in advance (five patients). Sixteen of
18 (89%) patients with home ventilators were eventually
admitted to medical centers. Two patients with ventila-
tors who were able to stay at home during the entire
period prepared external emergency batteries for venti-
lators and car power adaptors.

4. Discussion

Patients with home medical electrically powered
devices who visit healthcare facilities during a blackout
have been repeatedly identified and documented in retro-
spective reports. During the widespread North American
blackout in 2003, a significant increase in patients with
home respirators was recorded in hospital emergency
departments [2-4,6]. In this study of the 2011 eastern
Japan earthquake, we observed that technology-assisted
pediatric patients, including those with home ventilators,
accounted for 75% of new pediatric admissions. There-
fore, this previous finding of an increase in patients
who require electrically powered devices for medical rea-
sons [2-4] is significant for pediatric healthcare provid-
ers, especially those who regularly receive patients with
neurological disorders. The subsequent questionnaire
survey showed that the majority of patients with home
ventilators were eventually admitted to medical centers.
Patients with neurological disorders as the primary dis-
ease had the highest percentage of total new pediatric
admissions during the study interval. In our study, sev-
eral combined factors, such as a prolonged petrol short-
age and difficulty in communications, affected the
patients’ decision to evacuate to medical centers. Our
study also suggests that these patients could overwhelm
the capacity of hospital inpatient facilities in major disas-
ters, which threatens citizens’ lifelines.

In the current disaster, there were at least three issues.
First, pediatric patients with home medical devices gen-
erally require the most medical attention [7,8] and need
to be evacuated to specialized centers during disasters. A
questionnaire-based analysis previously reported that
parents who care for pediatric patients with neurological
disorders and with home medical ventilation are consid-
erably stressed about the management of emergency
care and daily medical care techniques [8]. Unsurpris-
ingly, these technology-assisted patients are admitted
to hospitals with pediatric providers during disasters
because these healthcare facilities have the additional
advantage of responding to technology-assisted pediat-
ric patients in whom health status can easily change.
For the same reason, patients with respiratory care
equipment and those with peritoneal dialysis were
admitted to the pediatric department during the black-
out period. Second, with few prospects of restoring elec-
trical services and lifelines at that time, patients
requiring electricity had to be immediately admitted to
preserve the capacity of the emergency department.
Finally, there were no alternate facilities with backup
power generators and sufficient comfort. Under the cur-
rent situation, hospitals are the only and last line of
defense for technology-assisted pediatric patients for
evacuation.

In our study, several other factors in addition to the
blackout made the situation even more serious. We

— 194 —



