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Mass casualties in a disaster

N. ANANTHAKRISHNAN

INTRODUCTION
The World Health Organization (WHO) has declared 1990-
2000 to be the international decade for natural disaster
reduction (IDNDR).I Disasters have been defined as
ecological disruptions exceeding the adjustment capacity
of a community and calling for outside assistance both in the
form of medical relief and other rehabilitatory measures.?
Natural disasters continue to strike with unpredictable and
unremitting frequency and man-made disasters are also
increasing day by day. Both involve death and human injury.
When mass casualties occur the available health facilities are
likely to be overwhelmed. Forewarning and prior planning
are, therefore, essential in managing such catastrophes.

Although the Ministry of Health is not the nodal agency
for disaster preparation and response, medical officers in our
country form an important part of the relief team besides
being expected to provide leadership in the management of
casualties. The functions of medical officers providing relief
in the event of mass casualties are different from the conven-
tional roles of doctors. For instance, while medical students
are taught to give priority to the most seriously injured,
this may not always apply in disaster situations. Large
numbers of casualties are managed using principles which are
different from those used when managing smaller numbers.
These differences apply to both the organizational aspects
as well as to individual patient management. Thus, new
graduates may have to deal with a large number of casualties,
as in the recent Maharashtra and Garhwal earthquakes,
and so find themselves overwhelmed. However, the medical
curriculum in this country seldom lays emphasis on this
aspect of a medical officer's function leaving him or her
ill-equipped to deal with such situations. Our medical
graduates are generally not aware of the several excellent
publications on these aspects. 1-8

In this article I aim to familiarize medical graduates with
the phases of disaster preparedness, the preparation of a
disaster plan, the functions of medical officers in the event
of disasters and the principles of management of mass
casualties. I will not discuss other aspects such as food
supply, shelter and communication following disasters,
which are outside the responsibilities of the medical officer.
The methods for restoring the potability of contaminated
water are widely known.
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DISASTER PLAN
An emergency disaster plan is not merely an intention to
make a plan; it is a well-developed but simply and clearly
defined prescription for the who, when and what of activities
using existent local resources if or when disaster strikes. J The
medical officer has an important role to play in the prepara-
tion of the disaster plan.

The four phases of disaster preparedness which must be
considered" are:

1. Preparedness phase
2. Warning phase
3. Response phase
4. Recovery phase

Preparedness phase
This phase should emphasize trammg in resuscitation
measures and maintenance of basic life support and first-aid
including the management of bites and stings. Experience in
the cyclone hit areas of coastal Andhra Pradesh has shown
that bites and stings are the most frequent complaints but
their management is not adequately covered in conventional
first-aid courses. Stress should be laid on techniques of
search and rescue. Such training is necessary not only for
health personnel but also for the inhabitants of disaster-
prone areas since for at least 48-72 hours the only help to
the victims after a calamity is likely to come from the local
uninjured.

A detailed disaster plan should incorporate an inventory
of resources followed by procurement and storage of essen-
tial supplies and iterns.? Simulation exercises for triaging,
resuscitation and first-aid improve efficiency in the phase of
preparedness.' Prior preparation can be made by using
standard self-assessment tests.' Dissemination of standard
therapeutic protocols, including principles of wound
management during disasters, is a mandatory part of the
training process. Local health workers must be taught the
importance and principles of 'triage'.

Warning phase
The length of the warning phase depends on the type of
disaster. A warning phase of a few days is likely to be avail-
able for cyclones. However, flash floods, earthquakes and
other natural disasters may allow little time for preparation.
During the warning phase there should be a review of
emergency procedures and plans, confirmation of availability
of adequate stocks of essential supplies and equipment,
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FIG I. Cracks inside Kilhari Hospital. Maharashtra after the
October 1993 earthquake (Courtesy: Indian Express)

and planning and organization of mobile health teams. Iden-
tification of communication mechanisms within each health
facility, and between it and other facilities in the district
is important. An effort must be made to organize alternative
communication systems through agencies such as the police
channels or ham radio operators.

It is important to identify the vehicles available within the
health facility including private cars which can be used in an
emergency to transport injured patients to hospitals.

In areas prone to natural disasters where the warning
phase is likely to be short. these procedures must necessarily
take place in the phase of preparedness.

Referral hospitals must be identified and bed capacity and
surgical services must be expanded by discharging routine
in-patients and using all available personnel and space.

Response phase
The essentials of the response phase are;'

1. Establishing a common post to coordinate emergency
activities, monitor the use of available resources and
prevent role conflicts

2. Assessing the magnitude of the disaster and the number
and location of casualties

3. Administering first aid
4. Establishing lines of communication.

The primary functions of the medical officers in the phase
of response consist of:"

1. Establishing mobile health facilities to render on-the-spot
first aid

2. Organizing search and rescue units to locate the injured
and transport them to health facilities for treatment

3. Referring and re-distributing patients between hospitals.

The effectiveness of these measures can be improved by
training the community in the techniques of search, rescue
and first aid. Casualties must be treated as close to their
homes as possible because transferring patients who do not
require treatment in hospital only creates unnecessary panic
amongst their relatives. In the post-disaster phase, the
duties performed normally by physicians such as communica-
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FIG 2. Modified submarine detector being used to locate
people trapped under the debris

FIG 3. Medical aid being provided at a makeshift hospital

tion with patients' relatives must be delegated to non-
physicians. A 24-hour centre must be established to respond
to enquiries.
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FIG 4. Makeshift hospital for the injured after the Garhwal
earthquake. October 1991 (Courtesy: Indian Express)

Triage='
The number of injured and the ratio of injured to dead varies
with the type of disaster. Earthquakes cause many injuries
requiring medical care. while floods and tidal waves cause
relatively few." The ratio of dead to injured in earthquakes
has been found to be approximately 1 to 3 whereas in the
1977 Andhra cyclone nearly 70000 people died while only
177 required orthopaedic attention and evacuation."

A severe earthquake. which measured 6.0 on the Richter
scale hit three districts of Maharashtra in the early hours of
30 September 1993. According to the information supplied
by the Directorate General of Health Services on 30 October
1993 more than 9000 people died and more than 8700 were
injured, of which nearly 30% had serious injuries, requiring
admission to hospital. As the quake hit during the night when
most of the population was indoors, there were as many dead
as injured.

The satisfactory treatment of mass casualties depends on
the effectiveness of first aid, the speed of evacuation, the
availability of staff and equipment for resuscitation and the
competence of surgeons. However, all these facilities will
be inadequate in a situation where there are enormous
casualties and the demand is likely to exceed available
facilities. Hence, it is necessary to sort patients according
to the expectation of outcome from treatment and not
according to the severity of their injury. This process is called
'triage' after the French word trier (to sort). Since this is
contrary to the ethics of conventional medical teaching,
mental preparation for triaging is as important as medical
preparation. The basis of triage is maximum good to the
maximum number within the available constraints and this
must be repeatedly emphasized to the medical and para-
medical personnel as well as to the volunteers from the
community. There is a need to announce clearly when a
triage plan has come into action and all staff must be
familiar with the role they are required to play in such an
event. At the site of impact, the first task is to determine the
magnitude of the disaster. The next is to identify those
patients who require immediate attention and despatch them
promptly to hospital. Treatment at the scene of the accident
should be limited to basic resuscitation procedures.

On site, the patients are sorted into the following three
triage categories.s-'

Highest priority. Those who cannot benefit from the treat-
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ment available at the emergency centres but who require
urgent surgery or attention which may be life-saving. These
patients, after first aid, must be given priority for evacuation.

Lowest priority. The very severely ill who are not expected
to live. After adequate pain relief, these patients must be
segregated. The aim is not refusal oftreatment but continued
provision of comfort and pain relief commensurate with the
facilities available without wasting scarce medical resources.

Safe to wait for surgery. This group consists of patients
who are ambulant. After first aid, they should be made to
wait for medical attention until the seriously injured have
been dealt with. After initial treatment these patients must
be segregated to prevent overcrowding at the place where
triage is taking place. The majority of those who seek medical
attention fall into this category.

Tagging'> is an important part of the triage protocol. All
injured patients must be marked with identifying tags stating
name, age, sex, place of triage, triage category, diagnosis
and initial treatment. A simple system is to mark patients
on their forehead or arm with indelible ink using Arabic
numerals for admission number and Roman numerals for the
triage category. Sufficient numbers of colour-coded tags
must be made during the phase of preparation for the
disaster.

These tags are used to indicate various priorities for
evacuation and all personnel must be familiar with the
colour codes:

1. A red tag denotes the first priority, e.g. breathing problems,
massive blood loss, penetrating thoracic or abdominal
injuries.

2. A green tag denotes the second priority for evacuation.
These patients require care but their injuries are not life-
threatening, e.g. burns less than 30%, moderate blood
loss (500-1000 ml).

3. The yellow tag denotes the third priority, e.g. minor
fractures, minor burns or fatal injuries like burns more
than 40%, open brain injuries.

4. Black tags are placed on dead patients.

Triage must be done at several centres." It is, in fact, a
continuing process that begins at the disaster site, the first
level where the priority to be given to the casualties
is determined. This also determines their priority for trans-
port and evacuation. The second level of triage may take
place at another site or at the entrance to the hospital and
the third level may be performed inside the hospital before
the injured are transferred to the treatment areas. Triaging
at the site must be done by local health personnel. At the
hospital triage should be the responsibility of an experienced
physician who alone will decide priorities. The leadership of
the triage officer must be clearly defined and well known. At
the hospi tal, the triage officer wiIIclassify the disaster victims
according to the following categories: 7

Minimal. These are patients who after treatment for minor
lesions can return to their jobs (e.g. small lacerations and
simple fractures of small bones). They should be sent to the
designated minor treatment area for attention.

Immediate. This category includes patients who have
external haemorrhage, quickly correctable respiratory
disorders and severe crush injuries. They should be referred
to the resuscitation room.

Delayed. This category includes cases in which a delay in
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FIG 5. Earthquake victims in a district hospital (Courtesy: Indian Express)

treatment after initial emergency care involves very little risk
(e.g. moderate non-bleeding lacerations and closed fractures
of long bones). These patients after treatment should be
referred to the minor treatment area.

Expectant. This includes patients with critical lesions (e.g.
third-degree burns of more than 40% of the body surface).
They should be sent to the resuscitation room.

In addition to the triage officer, the hospital should have a
command team consisting of senior medical officers, nursing
officers and administrators whose job is to direct people to
work according. to a plan and to mobilize additional staff and
resources if necessary.

Standard therapeutic protocols!
The treatment protocols for medical officers at the time of
disaster must be simple and economical, both in human and
material resources. The primary aim must be to save life
and prevent serious complications. The principles of
management are similar to the surgery of war and include:

1. Removal of all completely dead and irrevocably damaged
tissue

2. Recognition of the fact that all wounds are contaminated
irrespective of how they look

3. Extensive debridement and delayed primary closure
as a matter of policy

4. Use of splints instead of casts to immobilize and transport
patients with fractures-it avoids accidental ischaemia of
the affected limb

5. Use of appropriate antibiotics as an adjunct to, not as a
substitute for, adequate debridement

6. Routine tetanus prophylaxis
7. Control of haemorrhage by local pressure dressings

avoiding the use of tourniquets or inexperienced attempts
at vascular repair

8. Adequate release fasciotomies, if required, prior to
transport.

Psychological effects of disaster'
Varying degrees of psychological stress are caused both in
the people affected by the disaster as well as health workers
who have to deal with them. There are generally two typical
reactions: (a) physical and psychological withdrawal, or (b) a
potentially counter-productive increased pace of work. The
phase of panic seldom lasts long and medical officers must be
aware of this and be prepared to provide psychological help
to disaster victims. This involves active involvement of the
community in relief measures to divert their attention from
grief, identification of vulnerable groups for counselling and
development of a sense of belonging amongst the community
by housing or employing families, old neighbours and friends
together to develop what are called 'pseudo-families' and
help them cope with the loss of their kith and kin.

As stated earlier, it is best to manage patients as close to
their homes as possible. Unnecessary evacuation may create
more problems than it solves. Redistribution of patients to
hospitals outside the-disaster area should be avoided because
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this might overtax the already stretched transportation
system. It must be restricted to only those patients in need
of specialized care not available in the disaster area. For
this, it is necessary in the disaster plan to prepare a list of
hospitals in the area along with their available resources.

Recovery phase
In this phase, the emphasis is on restoration of normal health
systems, reassessment of damage, rehabilitation of health
facilities and preparation of an inventory of resources to
restore stores and essential equipment.

The efficacy of the previous disaster plan should be studied
in detail and suitable alterations made in the light of experi-
ence gained.
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