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THE EARTHQUAKE PREPAREDNESS PLAN: AN EVIDENCE-BASED NURSING

SAIKEAW YAPALOHIT 5337267 NSAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: SUPORN DANAIDUTSADEEKUL,
D.N.S., ORAPAN THOSINGHA, D.N.S.

ABSTRACT

The present study aimed at analyzing and synthesizing research-based
evidence on earthquake preparedness plans. The PICO Framework was used in the
search for research articles published in English between 2002 and 2012. The
evaluation criteria of Polit and Beck (2004) were used to assess the quality of research,
and the criteria of Melnyk and Fineout-Overholt (2005) were used to determine the
levels of evidence. Of the total 24 studies selected, one was a non-randomized
controlled trial, tree were qualitative studies, ten were descriptive studies, and ten
experts opinion papers.

After analyzed, each was evidence data were extracted and synthesized
into three main items in regard to earthquake preparedness; The earthquake
preparedness plan should be divided into three phases: 1) pre earthquake phase
focusing on earth quake preparedness plan development and earthquake drill as well as
preparation of necessary equipment and personnel. 2) Earthquake phase preparing for
an emergency medical situation and get within 24-72 hours and the MASS Triage
Model is used to screen a large number of injured victims in a short period of time;
and 3) post earthquake phase focusing on short term and long term rehabilitation
during this phase people in affected area should be promoted to get access to clean
water supply, food and good sanitation. Respiration infection disease and
gastrointestinal infection disease should be prevented, controlled and monitored. The
findings of this study benefit the preparation for earthquakes. They can also be
utilized as a guideline for dissemination of knowledge and context-specific research
for the workplace.

KEY WORDS: EARTHQUAKE / EARTHQUAKE DISASTER /
DISASTER PREPAREDNESS / HOSPITAL PREPAREDNESS /
HOSPITAL SAFETY
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THE EARTHQUAKE PREPAREDNESS PLAN: AN EVIDENCE-BASED NURSING

SAIKEAW YAPALOHIT 5337267 NSAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: SUPORN DANAIDUTSADEEKUL,
D.N.S., ORAPAN THOSINGHA, D.N.S.

EXTENDED SUMMARY

Background and Significance of the Study

There are different kinds of natural disasters that cause great losses of lives
and properties such as earthquakes, floods, storms, brush fire, famine, and extremely
cold weather, all of which have considerable effects on human beings. These natural
disasters can be causes of injuries, mortalities, losses of properties, economic losses,
and environmental damages, which can be inestimable. These natural disasters cannot
be prevented, and human beings have to encounter them regularly. Thus, the question
1s “What can we do to minimize the effects of a natural disaster?” In fact, some of the
natural disasters can be predicted in advance, but not earthquakes. Despite efforts to
predict earthquakes made by countries frequently affected by them including the
United States, Japan, Turkey, Mexico, and Taiwan, earthquakes still cannot be
successfully and accurately predicted in advance (Phakin Inchidjui, B.E. 2542).
Earthquakes are natural disasters which suddenly occur, as seismic waves travel at the
speed of 18,000 miles per hour. The most advanced technology at present can only
give a warning of earthquake only 20 seconds in advance. When the ground is
shaking, buildings collapse, damaging transportation routes and breaking dams, and
this can cause flash floods (Ministry of Education, B.E. 2539). There are many causes
of earthquakes. According to the Meteorological Department (B.E. 2548), the causes

of earthquakes are as follows: 1) beneath the crust—the earthquakes that are caused
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when the crust moves along the fault, when there is an underground explosion, when
there is a movement of lava, when there is a mining activity, and when there is a
collapse underneath the crust; 2) on the crust—when there is a collision of a meteor,
wind, atmospheric pressure, oceanic wave, high or low tide, or vibration caused by
human activities such as traffic, explosion, etc.; and 3) under and on the crust—when
there is a volcanic eruption and land collapse. At present, the theory that is used to
explain the cause of earthquakes is the Plate Tectonics Theory (Kamol Vajarasathien,
B.E. 2542). That is, when the earth separated from the sun, it was a group of hot
gases. Once the gases became cooler, it became hot liquids. But since the outer crust
cooled down before the inner crust, it became solidified sooner, leaving the inside of
the earth filled with liquidized heavy minerals. In terms of Geology, the structure of
the earth is divided into three major parts—the crust, the mantle, and the core. The
crust consists of hot rocks in the mantle that will float, while the colder rocks sink to
the bottom because substances with higher temperature will be lighter than those with
lower temperature. The floating and sinking of substances gradually take place,
breaking the crust into small pieces called tectonic plates. When the earth moves, it
drags the tectonic plates with it, forming mountains and volcanoes and causing
earthquakes. The movements of the crust are called plate tectonics. As for the mantle,
the mantle is about 2,900 kilometers thick. The mantle can move slowly, which also
causes the movements of the continental crust. The movement of the continental crust
can also cause mountains, volcanoes, and earthquake. Finally, the core consists of a
large amount of iron and nickel, as well as other minerals such as sulfur and oxygen.
The diameter of core is approximately 7,100 kilometers, which is close to the diameter
of Mars. The core is composed of two plies. The outer ply is about 2,250 kilometers
thick, while the diameter of the inner core is about 2,600 kilometers. The components
of the inner core are similar to those of the outer core, but they are solids. The size of
the inner core is about four to five times larger than that of the earth’s moon.
Geologists believe that the temperature of the outer core is about 3,700 to 4,300
degrees Celsius, while that of the inner core may be as high as 7,000 degrees Celsius.
The occurrences of earthquakes are mostly restricted only to the crust. The crust does
not exist as one single piece, so when very hot liquids come into contact with the crust,

they will push themselves out. As a result, the plates are vulnerable for earthquakes
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and volcanic eruptions. According to the records of earthquakes, the crust does not
remain static, but it moves in the same manner as a conveyor belt due to the pressure
from the magma under the crust which gradually pushes the plates on the crust apart.
The plates cause movements of the crust, but since the crust remains intact, the
pressure of the liquids under the crust will cause the stress. Once the earth has
accumulated the stress until it reaches the breaking point, the crust will have relative
movements while releasing energy, which results in the changes in the shapes of the
crust and the formation of vibrations or seismic waves, which can be felt by human
beings and which can cause damages. Measurement of the intensity of earthquakes
can be done in two ways—measuring the vibration with an instrument that calculates
the outcome in the Richter scale and measuring the intensity of earthquakes by
comparing the feelings of vibration in the Mercalli scale. The damages caused by
earthquakes are determined in a 12-point rating scale, ranging from least to most
intensity.

Thailand is situated on the Eurasia fault, which is close to the border
between the Eurasia fault and the Indian and Australian faults. The closest fault is in
Myanmar, the Andaman Sea, Nicobar Islands, the People’s Republic of Laos, and
south of China. The epicenter of possible earthquakes in Thailand is moderate to large
in size, from 6.0 Richter of higher. If earthquakes take place close to communities,
they may cause great damages to structures that are not built to withstand the seismic
waves. The faults in Thailand are mostly situated in the western and northern regions
(Pakorn Suwanich, B.E. 2552). Even though a large-scaled earthquake has never
happened in Thailand, the shortest powerful fault in the northern region of the country
is six kilometers in length, and this can cause a 6 Richter earthquake that can cause
considerable damages to structures and building, while the longest powerful fault is 75
kilometers long, and this can cause a 7.2 Richter earthquake that can destroy buildings,
crack the earth’s surface, and throw objects into the air. The further away from the
epicenter of an earthquake, the fewer damages will be caused (Phakin Inchidjui, B.E.
2545).

The tsunami disaster in the provinces along the Andaman coast in
December 2004 and the great flood in 2011 highlight the weak points in medical

management during natural disasters in Thailand. First, there is a lack of a
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coordinating system and command system at all levels—national, regional, district,
and local. Second, personnel still lack knowledge and practice to carry out different
steps necessary to handle public disasters such as screening patients, providing
medical care at the scene, transferring patients to the hospital, providing treatment and
care at the emergency unit, providing treatment and care at the intensive care unit,
offering mental rehabilitation of patients, and conducting autopsies. Third, there is a
lack of preparedness in communication during public disasters. Fourth, there is a lack
of design and organization of public disaster information system. When an earthquake
of 7.0 Richter took place on March 24, 2011, at approximately 08:55 p.m., on the area
around Ta Khee Lek District and Tar Ping District, Shan State, Myanmar. The
epicenter is only 10 kilometers deep, and the seismic waves of 6.7 Richter could be
felt at Chiang Rai Prachanukroh Hospital. During the earthquake, the hospital staffs
panicked and were unable to control the situation. Other problems include staffs’ lack
of knowledge about the plans and their own contexts, communication failure, lack of
standby system, insufficient radio, lack of understanding of how a radio was used, lack
of a clear-cut command center and public relations center. Moreover, there was a lack
of preparedness in the area. For example, there was no designated meeting point, no
reserved electricity, and no coordinator at each point. In addition, hospital staffs did
not listen to the commander who was in charge, and they did not make sure that they
had all the necessary tools and equipment before moving critical patients. Some staffs
did not even have basic information about the hospital, and the public announcement
system was not working properly (Meeting on Problems and Obstacles in Earthquake
Operations of Chiang Rai Prachanukroh Hospital, B.E. 2544). Likewise, Chaiwat
Sawasdive] (B.E. 2553) conducted a research study on problems, obstacles, and
developmental guidelines for public disaster prevention and relief in Phuket Province
and pointed out that there were five major problems that needed to be addressed:
1) structural problems, 2) personnel problems, 3) budget problems, and 4) tools and
equipment problems, and 5) training problems. As for structural problems, there was a
lack of unity in rules and regulations regarding steps in commanding public disaster
prevention and relief efforts. Existing structures and steps were complicated, and the
documentation was delayed, hence delayed relief efforts. If there was no personal

relationship with the organization, it would be difficult for the victims to receive
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timely assistance. In terms of personnel problems, there was a staff shortage, and
existing staff members lacked direct knowledge and skills to carry out public disaster
relief efforts. They also lacked skills to work with documents, and they lacked actual
practices. Furthermore, staffs lacked motivation to carry out their tasks, and the public
sector did not pay attention to provision of knowledge or organization of training for
volunteers working for different foundations. Finally, the training was separately
conducted by individual organizations, thus a lack of core body of knowledge. For
these reasons, the earthquake preparedness plan is deemed vital to enable nurses and
related healthcare personnel to provide timely medical assistance and care to patients

and to effectively help rehabilitate them.

Clinical Problems of Interest

What is the earthquake preparedness plan to provide assistance and care to
a large number of patients and to manage public health problems and impacts to
restore normal situations like?
1. Before the disaster
The preparedness plan is needed to prevent and minimize the impacts of
possible earthquake disasters.
2. During the disaster
2.1 The victims, mildly or seriously injured, may be affected
both physically and psychologically. They may be in shock and suffer from sadness
and anxiety of the loss of loved ones or properties. Some may use inappropriate
mental mechanisms to deal with their problems due to stress or mental exhaustion.
2.2 If the healthcare provision system on the location or in a
nearby location lacks efficiency or suffers from staff shortage, this can become a
factor that increases the intensity of the problem. However, if the healthcare provision
system is effective, but the disaster is high in intensity and seriousness, staffs may not
be able to perform their duties up to their potential because of stress, exhaustion, or

lack of personal experience.
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3. After the disaster

3.1 If the victims or their relatives have to deal with
continuous effects of the disasters in terms of morbidity and mortality, they may suffer
from mental problems. The relatives of deceased victims may develop stress due to
loss of loved ones. If they are unable to use appropriate mental mechanisms to deal
with their problems, they may eventually suffer from mental illnesses.

3.2 The healthcare provision system needs to provide
continuous care in terms of treatment and physical and mental rehabilitation of the
victims and their relatives, even though service providers themselves may also be
suffer from physical and mental exhaustion, making them unable to offer quality

services and preventing victims and relatives from accessing quality care.

Objective of the Study

The present study aimed at investigating research-based evidence to derive
at a conclusion on earthquake preparedness in terms of the patterns, methods, and
guidelines on how to prepare for, respond to, assist, and rehabilitate victims of
earthquake disasters so that victims of earthquake disasters would timely receive
correct and safe assistance and care based on the professional standards. The study
also aimed at yielding a conclusion of earthquake preparedness that could be utilized

to further develop nursing proficiency to suit current nursing care situations.

Methodology

Search for research-based evidence

The present study on the earthquake preparedness plan were selected from
research reports, academic documents, journal articles, experts’ consensuses, and
standard practice guidelines to derive at a conclusion on earthquake preparedness.
The PICO Framework was used in the search for research articles published in English

between 2002 and 2012. The evaluation criteria of Polit and Beck (2004) were used to
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assess the quality of research, and the criteria of Melnyk and Fineout-Overholt (2005)
were used to determine the levels of evidence. Of the total 24 studies selected, one was
a non-randomized controlled trial, tree were qualitative studies, ten were descriptive
studies, and ten experts opinion papers. The analysis and synthesis conducted in this
study were as follows:

Preparation for earthquakes can be divided into three phases:

Before the disaster

1. A map of areas at risk of earthquakes is constructed to design the town
plans and to designate the community away from high-risk areas. The public sector
should work in collaboration with the community to survey risks in the areas in cases
of earthquakes. For instance, they have to determine if there is a risk of chemical
leakage when an earthquake happens and causes multiple disasters.

2. Public relations efforts need to be taken into account to disseminate
information about what to do before, during, and after an earthquake among the
public.

3. The instruments of the Meteorological Department should be developed
and installed to monitor and warn people of earthquakes, both locally and overseas, in
a more accurate and timely manner to minimize possible losses.

4. The earthquake database as well as the database of the population,
including children, pregnant women, patients, and disabled persons should be
constructed. There should also be a follow-up system for patients with communicable
diseases by a local public health office to prepare for an evacuation center, emergency
child delivery, transfer of pregnant women having a labor, and transfer of postpartum
mothers and newborn infants to a hospital or a suitable place.

5. A preparation training program should be designed for those who are
going to provide assistance to disaster victims to ensure their physical and mental
readiness. The scope of duties and responsibilities of all levels in each agency should
also be specified.

6. Medical emergency teams should also be developed in preparation for
public disasters. There should be a coordinating center that can organize transfers of

patients via helicopters or airplanes during a disaster to relieve difficulties and
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sufferings and to minimize morbidity and mortality of the victims within the first
24-72 hours after the disaster happened.

7. Communication systems should be developed. Communication
equipment should be prepared to ensure sufficient communication during an
emergency situation. A public healthcare network should also be established. This is
because during management of an earthquake, a communication breakdown will
prevent staffs from efficiently performing their tasks during the emergency or to
coordinate with other authorities including the police, the army, public relief teams,
and the command center.

8. There should be a practice guideline on how to promote mental health
to prevent post-traumatic stress disorder among victims of earthquake. Mental
assistance should be provided immediately by staff members who have already
undergone psychosocial training before they are to perform the tasks.

9. There should be a plan to practice readiness of the hospital staffs
working in different divisions when it comes to resources allocation, postponement of
scheduled operations, preparation for necessary medication and medical equipment for
emergency operations, opening of an operation room for an emergency case,
arrangement of the order of treatments to be provided, and coordination with the
community to ask for assistance such as volunteers for cleaning of hospital buildings
and medical equipment, donation of food for patients and medical healthcare team
members.

10. The hospitals should send their nursing staff members to attend
training on public disaster preparedness. The hospitals should also establish a medical
emergency team to accommodate earthquake disasters such as the DMAT or MERT
teams which can be in operation within 72 hours.

11. There should be an additional program on care for chronic patients
during a disaster. This is because the treatment and care for chronic patients may be
disrupted during a disaster, so there needs to be a plan to provide care to this particular
group of patients including 1) follow-ups to ensure continuity of care, 2) adjustment of
the treatment plans during a disaster, and 3) care for patients and their family before

and after a disaster.
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12. In addition to preparedness in the hospital, there should be a study
conducted to survey own and nearby communities. Volunteers should be registered in
advance, with their specialization clearly specified. The scopes of duties and
responsibilities of different teams and individuals within the community and between
communities should also be determined.

13. To ensure preparedness, different related agencies should work
cooperatively to ensure harmonious and effective performances. Training and field
practices should be organized with mutual working principles. The coordination
should be assigned to determine the scopes of responsibilities of each party to avoid
redundancy.

14. There should be training on how to cope with a disaster for nurses,
beginning with those who hold a bachelor’s degree, to increase efficiency of
professional nurses to handle a disaster and to ensure effectiveness of nursing
practices, including rehabilitation of patients. Nurses should be made aware of their
roles and responsibilities during a disaster. They should have awareness of the
possibility of a disaster which is unpredictable. Furthermore, nurses working in a safe
area may take part in assisting nurses working in another country struck by a natural
disaster for humanitarian reasons.

15. There should be additional measures to ensure disaster preparedness of
the public. A disaster preparedness plan should be devised for the general public to
make sure that they have perceived and been prepared to provide first aids before the
arrival of nursing staffs. They should also be equipped with the knowledge about
what to do during an earthquake and how to ask for assistance from different sources
of support.

16. Hospitals should have a back-up plan to stock up consuming goods for
the staff members such as canned food, dried food, drinking water, etc. They may
prepare saline solution for patients, and prepare reserved energy for an increase in
demand of nursing care during a disaster. The hospitals should also be prepared in
terms of sanitation if the hospitals are cut from the outside world for a continuous
period of time. A plan for transfers of patients is also necessary to ensure continuity

of care. For example, patients on hemodialysis may need to be transferred to another
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hospital because the hemodialysis machine may be damaged during the earthquake
and may need to be recalibrated before it can be used again.

17. Training should be organized for staff members regarding
communication during an earthquake to accommodate foreign staffs who come to
assist in the relief efforts as well as foreign tourists who are injured. A language
learning program may be designed for different languages of neighboring countries
such as Loas, Myanmar, and Cambodia, in addition to the English language.

18. A manual should be developed as a guideline on how to perform the
rescue efforts and respond to earthquake disasters with the general public such as
1) preparation of equipment and tools before an earthquake, 2) practices during an

earthquake, and 3) practices after an earthquake has struck.

During the disaster

1. The command center should be established for collaborative works
previously planned. The director of the center should be appointed to oversee the
collaboration in accordance with the severity of the earthquakes.

2. The first screening of patients is called primary triage, and this is done
at the scene, called triage sieve. The secondary triage is conducted at the treatment
point, called triage sort. Grouping is done to rank patients in terms of urgency of
treatment needed, using the MASS Triage Model, which is a system that is used to
differentiate a large number of patients in a short time in accordance with the urgency
of treatment needed, using the traiage 4 Group 1) resuscitation or emergency
treatment, 2) urgent treatment, 3) delayed treatment, and 4) minor injuries (Nie et al.,
2011)

3. The hospitals’ management of public utilities and medical equipment,
as well as food and drinks, has to take medical staff members and emergency patients
into consideration. A logistics team needs to be established to acquire and manage
resources available.

4. Important medical assistance includes 1) search and rescue of injured
survivors, 2) triage of patients, 3) provision of first aids and initial treatments, and
4) evacuation of injured and uninjured victims. Provision of medical assistance needs

to take the social norms into account. If the hospitals are not affected by the
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earthquakes, they should retain necessary healthcare services such as emergency
treatments and provide healthcare to the community that is unable to access the
healthcare services provided at the hospital. Public relations work needs to be taken
into consideration as well. For example, the hospitals need to inform patients whose
scheduled healthcare services have to be postponed.

5. A field hospital should be set up as soon as possible by considering
suitability of provision of initial treatment to injured victims and to transfer seriously
injured victims to the hospitals with higher potential. Evacuation of injured victims
during the disaster and evacuation of rescue teams if necessary need to be considered.
The field hospital should also take into consideration care of family of injured victims.
There should be different tents for patients with different symptoms. Staffs should be
assigned to offer care to patients in different tents, and prepare for beds and operation
rooms for critically injured patients. Specialists should be gathered to work as much
as possible in the shortest time possible, particularly specialists in orthopedics and
surgeons as most of the disaster victims suffer from fractures, dislocations, infections,
head traumas, and face injuries, all of which require specialized care.

6. Ambulances may be adapted into mobile hospitals to provide medical
treatment at places where injured victims are unable to travel to the hospital or the
field hospital.

7. Attention should be paid to prevention of possible communicable
diseases that may occur after a natural disaster including diarrhea and cholera,
establishment of medical waste management system, improvement of public utilities
to prevent infections from food and the environment, particularly among the hospital
staffs and rescue workers, and preventive measurement of disease carriers such as flies
and mosquitoes by using chemical sprays, preventing reproduction of mosquitoes, and
using a bed net.

8. A medical record should be used, and the patients’ OPD card should be
utilized to record data regarding age, gender, date, diagnosis, treatment, length of
hospitalization, discharge, and appointment, as well as contact information of the
patients.

9. There should be a radio communication control center set up in

accordance with the regulations of the Ministry of Public Health on administration of
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communication radios B.E. 2533, which differentiates between the host station and the
client station. The host station refers to the radio station that is the center of
communication and supervises the use of communication radios of at least two client
stations. The client station refers to the radio station whose radio communication

activities are under supervision of the host station.

After the disaster

1. The rehabilitation plan is devised immediately after the incidents
including repair of public utilities in the area. After each earthquake, the strength of
buildings and structures need to be examined by an engineer. The functioning of
medical equipment needs to be checked, and a counseling team should be formed to
help victims cope with psychological impacts and stress that take place in the
community. Accommodations and tools and equipment need to be prepared for
victims and their family as well.

2. The plan to prepare for disasters should include preparation of both
short-term and long-term care for patients who become disabled during and after the
disaster.

3. A field hospital should be planned for to initially operate on patients
who have been injured during the earthquake and to operate on patients whose existing
scheduled operation cannot be performed after the hospital has been damaged during
the earthquake.

4. There should be a plan to establish a temporary shelter or evacuation
center, and the plan should cover internal management of the center and care of public

utilities and environment of the shelter or evacuation center.

Recommendations

Based on the analysis and synthesis of research, the following

recommendations on earthquake preparedness can be made:
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Implications of the Findings
The present analysis and synthesis of research-based evidence has led to a
body of knowledge that can be used to ensure earthquake preparedness in three

phases—before the disaster, during the disaster, and after the disaster—as follows:

1. Before the disaster

1.1 The curriculum on medical management and public
disaster preparedness should be developed and disseminated all over the country so
that medical personnel would become aware of earthquake disasters and be prepared
to cope with them.

1.2 Nurses should be provided with opportunity to undergo
training to prepare them for handling disasters. This is because disasters result in a
large number of victims and patients, so nurses should be equipped with the
knowledge and skills that will enable them to provide care to a much larger number of
patients with limited resources and under an emergency situation.

1.3 The earthquake preparedness plan should be devised to
disseminate knowledge to patients and chronic patients because earthquakes cannot be
accurately predicted in advance. If the nurses, patients, and relatives have knowledge
and skills to cope with earthquakes, the risks of injuries will be reduced, and patients
are more likely to be continuously monitored.

1.4 The communication system in the area should be developed
to ensure promptness and reliability. A network should be established among the
public and local organizations because during the disaster, there should be only one
command system to ensure uniformity of practices. The plan should be able to be
carried out by the public and related agencies in the local area. Radios should be made
available because they work well during the initial phase after the disaster when
telephone cannot be used.

1.5 The Emergency Units of every hospital need to be made
ready for rescue efforts. There should be at least one disaster medical assistant team
of Thailand (DMAT) at all hospitals. The DMAT network should also be established
in the community including the civil defense volunteers and the One Tambon One

Search and Rescue Team (OTOS).
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1.6 A level four large-scaled disaster should be simulated
together with the crisis management exercise (C-Mex) involving the hospitals and the
related provincial agencies including the public disaster prevention office, the police,
the military, Tambon Administration Organizations, schools, hotels, and department
stores to determine the roles of each organization. The practice should be conducted
at least once a year.

1.7 Consuming products and medicines should be sufficiently
prepared. This is because earthquakes not only cause injuries, but they also damage
buildings and public properties. In other words, transportation may not be possible,
there may be a blackout, hospital equipment may be destroyed, and transfers of
patients and relatives may not be feasible. As a result, there may be a shortage of
medicines and necessary medical equipment. For this reason, a medicinal network
needs to be established in the local area for emergency situations during a disaster.

1.8 The community system should be developed to ensure its
strength. The community should collaborate with local community leaders or local
administration organizations such as public health volunteers to develop channels of
public relations via different media to disseminate knowledge and prepare the public
for care of chronic patients. Knowledge about first aids and request for medical
assistance should be taught. In the local community, there may be a group of public
volunteers who coordinate among different parties in the community and provide
assistance when a disaster strikes.

1.9 Important measures should be devised such as prevention
of damage to hospitals, establishment of service systems to assist disaster victims,
prevention and control of diseases and environmental hygiene, acquisition of
medicines and medical equipment, and public relations. Moreover, there should be a
plan to solve problems by utilizing medical networks, and the counseling and referral
systems should be founded. Also, patients may be categorized into groups to increase
efficiency and effectiveness of care such as long-term care for patients who cannot
travel or to offer basic medication to those who are healthy.

1.10 A plan for establishment of a field hospital after an
earthquake should be devised, and transfer systems to safely move patients to
appropriate healthcare settings should be set up by coordinating among related

agencies and organizations.
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2. During the disaster

2.1 There should be a principle on how to manage the disaster
site and provide treatment to the injured victims using the disaster paradigm. The
situations should be continuously monitored and assessed. During the incident, the
incident command system should be in place with the person in charge who can
request for cooperation from all related offices and agencies. The tasks can be
expanded or terminated to ensure smoothness of management. Different tasks
including planning, finance/administration, logistics, and operations should be
assigned.

2.2 Safety and security of all individuals involved should be
taken into careful consideration once they arrive at the scene. The individuals who
participate in the relief efforts should be prepared for what they may possibly
encounter, while the putting the priority to the safety and protection of themselves and
the team. They need to have necessary protection by always wearing a protective gear
before entering the scene of the disaster.

2.3 Nurses need to have the knowledge and skills to encounter
earthquakes before performing their duties so as to protect themselves from possible
harms. This is because there may be aftershocks of earthquakes which are
unpredictable. Damaged buildings may collapse while nurses are helping the injured
victims, for instance.

2.4 The MASS Triage Model, organized by the NDLSEC of
the United States of America, should be used to screen a large number of patients
within a short duration of time to differentiate the levels of assistance to be provided to
ensure appropriate transportation and referrals of patients.

3. After the disaster

3.1 Seventy-two hours after the disaster, the plan for assistance
can be divided into two phases—immediate phase and rehabilitation phase. During
the immediate phase, the focus is placed on transportation of rescue equipment,
vehicles, consuming goods, medication, and support teams to rescue and assist disaster
victims. The focus is also placed on provision of accommodation and management of
volunteers and the private sector. In some cases, private agencies may be able to reach

the victims and provide assistance before the public sector arrives at the scene. As for



aouty enlzTaiia unagluuvauysainesingy /100

the rehabilitation phase, this is a long-term phase that emphasizes rehabilitation efforts
and development of risk management mechanisms.

3.2 The counseling team should be formed to offer advice and
consultancy to the victims of earthquakes who suffer from psychological impacts and
stress from injuries and losses of loved ones or properties.

3.3 There should be a plan to set up a temporary shelter or an
evacuation center with a guideline on how to manage the venue and acquire necessary
tools and equipment for the victims. Other management tasks include management of
clean water sources, as well as hygiene and waste management. The temporary
shelters should consist of the central administration division of the temporary shelter,

the coordinators of the temporary shelter, and the manager of the temporary shelter.
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12,382
17,871
94,537
123
17,644
13,218
39,326
1,901
0
10,342
0
1,876
8,939
6,151
19,376
35,090
1,223
2,878
2,320
20,094
39,811
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Nuaatnlauy
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nwnITuHuY
J
nuunndunu'Ineg

Aae + Muwa

M3 11 M1UTA1 (Consulting)

Y 1 v
NOIADINADY

AatA 1sAINNITNINY

AaAUNLY
ARUMNOGUNIN

9 a d'
HIVVINITBU ]

TIUNNUAUN

Y LY
Wiheraa/naoan

Analvial

- daenssuiia Ty

- fagnssuyls

- Aagnssuilszam
- AagNITUNTEYN

o ]
- AAYNITULIAN

37,818
3,797
2,511
19,570

362
632

20,901

48,658

27,075

24,678
3,716

20,936
2,687

68,405

18,385

0

12,062

758,283

2553
22,699
1,772
1,681
935
5,421

569

35,111
4,076
2,679

25,369

397
253

20,180

47,722

32,017

24,206
3,648
18,941
2,580

72,278

40,627

0
17,402

827,833

2554

22,903

7,924
1,240
846
5,798

596

31,573
4,290
3,082
32,290
510
447
20,655
51,414
34,805
25,586
4,474
23,678
3,253
70,484
40,814
2,513
137
80
548
14,167

876,973

2555
23,942
7,104
1,508
651
3,841

627
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1,561
764
2,683
878
104

6,096
2,030
748
241
889
100
41
818
864
0
2
363
2,538

2,140
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1,596
813
2,869
842
96

5,775
1,698
819
212
758
158
33
720
1,004
0
9
364
2,569

2,300
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1. ¥ual
2. Tartaanen
3. 903 INNATN

da aa
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2553
436,395
182,294

64,500
89,857

2554
472,269
184,506
69,773
90,378

We.. (Mswennagvg) /115

197
4,133
971
2,023
1,659
18
285
927
5,720
2,021
2,066
81
1,297
203

Wuayg 9.4 10.14 7.7

2555
520,886
202,945

73,665
89,657
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5. DUYUINE 66,039
6. NIATIVNYITING

- AN 1,796

9 v
- MIATIVFUILD 7,192
- Pep Smear 12,520
- 109 0
A
7. 0U 0

UIUMIATIVTNHIMISITINEN

2553 2554 2555
Plain film 129,837 136,152 139,808
Ultrasound 8,071 8,128 8,373
CT scan 11,745 13,202 14,302
37U 149,653 157,482 162,483

NUIUMIATINRABIU

1. M3nsIalsaale
- Electrocardiogram (EKG)
- Exercise Stress Test (EST)

- Echocardiogram (ECHO)

- Percutaneous Transluminal Coroary Angiogram (PTCA)

- Pace maker

- Automatic Internal Cardiac Defibrillator (AICD)

a dou
2. ﬂ]ﬁﬂi]ﬂﬂ!ﬂﬂm@ﬁﬁuﬂﬂﬂﬁ
- A - Scan
- Computerize Visual Field Examination(C.T.V.F.)

- Tension Exam.

NMANUIN/ 116

72,838 80,745
1,588 1,567
7,356 7,689
10,596 13,091

0 0
0 0
2553 2554 2555
13,105 12,458 13,337
265 240 350
3,058 3,306 4,510
0 0 320
64 57 34
0 0 1
1,176 1,751 1,793
195 611 503
4764 8,095 11,329
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3. msasvinbvesguiilen
- Pulmonary Function Test (PFT) 366 345 384

a J a
4. fn5ﬂ53%Wlﬂ‘ﬂﬂl’f)ﬂﬂﬂﬂ‘ﬂﬁ!ﬂuﬁﬁﬁ13$

- Extracorporeal Shock Wave Lithotripsy (ESWL) 1,175 0 0
- Bladder Ultrasound (Bladder U/S) 7 0 0
- Kidny Ureter Bladder Ultrasound (KUB U/S) 86 0 0
- Prostate Biopsy(Prostate Bx.) 19 106 0
- Kidney Biopsy (Kidney Bx.) 0 2 0

J
5. MINTIVNAYVBIFHEY AD YN

- Audiometry 2,779 2,200 3,040
- Tympanometry 294 62 226
-Fnya 2,238 799 0

£ LY
7. HOIN 1A

- Gastroscopy 2,058 2,692 2513
- Bronchoscopy 191 73 162

- Colonoscopy 308 369 398

- Sigmoidoscopy 79 92 75

- Endoscopic Retrograde Choledo 5 28 4

- pancreasdoscope (ERCP) 163 175 125

- Fiberoptic Laryngoscopy 379 0 0

- Laparoscopy 232 735 192
37U 33,006 34,196 39,296

8. Usmsnveans N

_é

2553 2554 2555
MenINLa (A59) 32,124 34,140 33,344
nangsuita/e1ida (A5 4213 3,653 4,870

191117a (A59) 2,238 799 0
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(Y. Chan et al., 2006)

Disaster management following the Chi-Chi earthquake in Taiwan/

Prehospital and Disaster Medicine
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