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Differentiating Mass Disasters. 

The Barzullah Classification.
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SUMMARY

Background. To assess the pattern of mass casualty incidents managed at our hospital over the last eight

years, and evolve a differentiating classification based on this pattern. A combination of retrospective and

prospective assessment was made. 

Material and methods. All patients receiving injuries in mass casualty incidents and managed at our ho-

spital. Patients with an injury severity score above 9.  Management of injuries as per the trauma management

protocol. Classification based on the data collected during the study and application of this classification to the

subsequent mass casualty incidents to allow comparison between similar incidents in different settings.

Results. A classification system that mainly differentiates mass casualty incidents on the hospital basis, the

criteria being: the time interval between the first information to first reception, and the percentage of admission

above the maximum normal intake.

Conclusions. 1. The Barzullah classification system is the first attempt at developing a hospital based dif-

ferentiation in mass casualty incidents. 2. It provides a valid and easy method of comparing such incidents

between hospitals and perhaps a basis for developing protocol for mass disaster management. 
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BACKGROUND

Mass casualty events have several varied features

according to the cause. Terrorist attacks, natural dis-

asters and conventional disasters require differentiat-

ing considerations [10].

Even though preparing an effective medical re-

sponse to an urban mass casualty incident is a top

priority for trauma system, yet the impact of a large

number of casualties on the quality of care for the

critically injured remains ill defined [2,3]. The goal

of any hospital disaster response is to provide criti-

cally injured patients with a level of care comparable

to that given to similar patients under normal cir-

cumstances [4].

Most of the literature concerning mass disasters

pertains to the difficulties in evacuation, field triage

and transport of patients. It is often presumed that

hospital management would occur as planned [3,5,

6]. Often reports detailing mismatch between the

hospital resources and the huge number of patients

describe different responses directly related to the

time taken by the casualties in arriving at the hospi-

tal [6,7].

Hospitals around the world are limited by space

and staff constraints and often act as major rate lim-

iting factors in a disaster medical response. Planning

for mass disasters at the hospital level requires as-

sessment of hospital inventories at the level of emer-

gency department, intensive care units, operating and

post operative rooms besides investigating units like

the radiology sections.

The Government Hospital for Bone and Joint

Surgery has been in the midst of mass casualty man-

agement for the last twenty years with a specializa-

tion in orthopaedic trauma. Managing mass injuries

in firing incidents, urban improvised explosive

device blasts, the Kashmir earthquake of 2005 and 

a 'snow tsunami' has made disaster management al-

most a norm for this hospital. We report on the need

to differentiate mass disasters by proposing a hospi-

tal based classification of mass disasters which would

allow better resource utilization and retrospective

analysis. This classification also allows an insight

into the difficulty in the management of these mass

disasters especially if the preparatory time is absent

and also if the number of casualties overwhelms the

hospital capacity. 

MATERIAL AND METHODS

From January 2000 to August 2008, we studied 8

mass casualty incidents prospectively and retrospec-

tively in the Government Hospital for Bone and Joint

Surgery.

A mass casualty incident was defined as a situa-

tion when the rate and number of arriving casualties

was such that it was not possible to treat the patients

to the level and with the promptness that is achieved

under normal circumstances.

The records of all mass casualty incidents were

reviewed and the response to the mass casualty inci-

dents occurring from 2006 onwards, observed. Tri-

age, radiology, referral, theatre and postoperative re-

cords were reviewed.

The data was accumulated in terms of: 

1. The time interval between the first report re-

ceived by the hospital about the occurrence of 

a mass casualty incident and the arrival of the

consequent casualties.

2. The number of patients received in each mass

casualty incident.

3. The hourly rate of reception of patients.

4. Vital areas in the hospital where the patients and

the administration had to face a delay i.e. casual-

ty reception, triage, resuscitation, radiology, sur-

gery, postoperative ward placement, postopera-

tive observation and monitoring.

5. The time taken by the administration to identify

idle resources and harness them. The speed at

which routine work could be postponed, or can-

celled, so that more resources could become avai-

lable for the management of the mass casualty

incident.

6. The effect of time and rate on the surge capacity. 

7. The effect on fixed resources.

8. The number of times additional staff requisition-

ed was able to arrive within the time of maximum

need.

All these factors were combined and reviewed.

On the basis of the consistency of findings a classifi-

cation system was proposed.

RESULTS

This study was compiled on the basis of the re-

cords and observations made in eight mass casualty

incidents over a period of eight years (Tab. 1).

Of the eight randomly selected incidents over an

eight year period we were able to differentiate mass

casualty incidents in terms of two basic factors.

The first factor was the time interval between the

first information of the mass casualty incident and

the arrival of the casualties. The interval ranged from

getting no prior warning to more than 6 hours of time

till the first arrival of casualties.

On this basis we were able to divide the reception

interval into 4 groups, with group D being a situation

where reception occurred within 15 minutes of the

Dhar S.A. Differentiating Mass Disasters – the Barzullah Classification



57

first information received at the hospital. Similarly 

a group C situation was said to have occurred when

reception occurred from 15 mins to one hour of the

first report, group B being 1-6 hours and group 

A more than six hours from the time of reception of

the first reports.

In a group D situation the hospital assets were

fully occupied with the routine work. Surge capacity

was found to be minimal and redirection of facilities

was not possible. Patients had to face a delay in triage,

resuscitation and access to theatre facilities and re-

ferral. In a group C state the material assets were

diverted to management of the incident but man

power was difficult to divert as they were not able to

leave their routine work in spite of having the infor-

mation. In a group B situation, man power within the

hospital started to focus on the mass disaster. How-

ever theatre facilities were still occupied as routine

cases were continuing.

Dhar S.A. Differentiating Mass Disasters – the Barzullah Classification
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We observed the total duration of the reception of

the mass casualties as also the total number of casu-

alties being received. The data was extrapolated to

find out the hourly reception.

Similarly, we divided the mass disasters on the

basis of the rate of arrival of casualties per hour. To

ensure uniformity we divided mass disasters on the

basis of the percentage of patients received above the

maximum that is managed normally. In our case it

was calculated at 5 patients with an injury severity

score above 9 per hour. The classification is shown in

Table 2. On this basis type 1 was a mass disaster with

the hourly reception overwhelming the normal max-

imum capacity by 50%. type 2 50-100%, type 3 100-

200% and type 4 being an hourly flow more than

200%.

In type 1 it was still possible to manage patients

within the surge capacity. In type 2 gradual build up

of patients occurred in the acute settings (type C and

D situation) In other situations further increase in

surge capacity allowed management. In type 3 assets

started to fail in the management especially in the

acute setting. Patients had to wait for triage, radio-

graphs and theatre facilities. In type 4 there was a wai-

ting period at all levels of management (Tab 3).

This division was based on the response of the

hospital resources in such situations. It was observed

that there were 4 potential bottle necks. Triage, resu-

scitation, radiology, operation theatre and post-ope-

rative observation.

In disaster situations the hospital resources at these

points were challenged with early reception and larger

number of hourly patients making it more likely that

all points would entail a delay in patient manage-

ment. This was especially seen in the Kashmir earth-

quake of 2005. 

These sub-classifications are combined to give an

assessment of the disaster situation that a hospital

finds itself in at a particular point. For example a cat-

egory D4 disaster means a situation where the hospi-

tal has received casualties with no prior warning and

the number of patients arriving is more than 200%

above the maximum capacity. Similarly a category

A1 disaster would mean that the hospital has had

more than 6 hours of prior warning and is managing

patients at 50% above its normal capacity.

DISCUSSION

The Hospital for Bone and Joint surgery is an ortho-

paedic speciality hospital situated in the heart of Srina-

gar city. It has been at the forefront of management of

all kinds of orthopaedic trauma. Our experience with

mass casualty incidents includes those occurring in the

urban setting as well in the rural setting.

A major incident is an emergency that requires

the implementation of special arrangements by one

or all of the emergency services and will generally

include the involvement, either directly or indirectly,

of a large number of people [8].

Dhar S.A. Differentiating Mass Disasters – the Barzullah Classification
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Every major disaster warrants retrospective stud-

ies so that we can learn how to improve all levels of

emergency medical care. Casualties generated in 

a mass disaster are managed at various levels and by

various services. This includes field triage, transport,

management by emergency medical services and

management in the hospital. Usually mass disaster

management focuses mainly on pre-hospital parame-

ters, often presuming that the hospital management

would be orderly and streamlined. However, hospi-

tals often have a limited capacity and are unable to

generate a requisite response, affecting the quality of

patient care. At the hospital level disaster planning

may require an altered standard of care.

Dealing with mass casualties in the setting of 

a mass disaster is one of the challenging topics in

trauma management [5].

It is important to realize that in man made disas-

ters, the minimally injured, walking wounded have 

a tendency to arrive at the local hospitals first, often

causing overload and over triage [10].

According to Langworthy et al., a breakdown of

resources after a mass disaster revealed that the emer-

gency medical service system was hardly used and

that most victims walked or were transported by taxi

to the hospital [11].

Planning for large number of casualties falls out-

side the standard trauma system organized response to

injury whereby a locally co-ordinated approach allows

for swift management of people. Hospital based trau-

ma programs do provide a reasonable infrastructure

for dealing with disaster situation, but require modi-

fication and an ability to expand their normal re-

source network to include interfaces with country,

state and national assets [12].

Mass disaster scenarios vary from hospital view-

point in that the quality of care can be directly affect-

ed by the number of casualties admitted and the time

taken for them to arrive after the first information of

the disaster is received in the hospital.

Lhowe et al. reported that management of the 1995

Oklahoma city bombing was facilitated by its occur-

rence in an environment where 13 highly developed

health care facilities were available to manage the 759

victims brought in for treatment [13]. In stark contrast,

4000 victims overwhelmed available medical resources

within hours in the 1998 Nairobi bombing [14].

The goal with mass casualties is to provide the

greatest good for the greatest number of patients. The

focus shifts from providing care to the sickest to pro-

viding care to patients most likely to survive. By

deprioritizing the most severely injured who most

likely would not survive anyway, this strategy saves

the most lives [10].

This kind of strategy can usually be adopted when

mass casualty incidents occur at some   distance from

the hospital, where factors like field triage, evacua-

tion and transport slow immediate referral.

In comparison, in urban mass casualty incidents,

arrival is almost immediate. Frykberg wrote that

civilians are poorly equipped or prepared to handle

the severe emotional, logistical and medical burdens

of a sudden large casualty load and are thus comple-

tely vulnerable [15]. Often in the urban and close set-

tings, multiple civilians accompany each casualty,

often making management difficult.

Ideally, according to Ammons et al, local and re-

gional mass casualty exercises should develop con-

tingency plans to redistribute less injured patients to

centers away from an urban trauma epicenter to

maintain availability of nearby facilities to manage

more severely injured victims [16].

Traumatic injuries are often described as the larg-

est epidemic of the 20th century and are, perhaps

mistakenly, looked upon as a homogeneous entity

[17,18]. The importance of well-organized pre-hos-

pital trauma care is unquestionable [19].

A major incident plan is designed to summon the

right people and services to both the incident and the

receiving hospital in order to maximize resources

and ensure that the right people are in the right place

at the right time [20].

However, the aforementioned variables of time

and patient number often preclude the maximization

of resources. According to Hirschberg et al, the rela-

tionship between casualty load and quality of care is

not merely a theoretical question but a crucial aspect

of any disaster plan [3].

Surge capacity is the number of critical casualties

arriving per unit time that can be managed without

compromising the level of care. In essence, it is an

arrival rate. 

At the hospital level in the best case scenario, the

best trauma team would be available, the triage would

be conducted by the most experienced trauma team

leader, resuscitation would be of the highest quality

and there would be an orderly flow of casualties

through the casualty, and radio diagnosis to the oper-

ating room. The maximum number of critically in-

jured patients flowing through the casualty/hour who

have access to all these would be critical capacity of

that casualty. Beyond this there will be a gradual fai-

lure of assets.

The idea of developing a classification based on

the information-to-arrival time and the rate of arrival

developed over a period of years on observing that

we were able to manage a greater load of patients if

the time from the first information to the first recep-
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tion was more. This was mainly due to the ability to

deploy resources more effectively as also the possi-

bility of delaying work that could be postponed. We

also observed that in a surgical setting the occurrence

of a higher rate of reception affected the management

flow adversely. In essence, we felt that these two

aspects of trauma care are not within control of the

management of the hospital. An urban mass casualty

incident is likely to present the hospital with a greater

challenge and a rural incident with field triage and

transport issues will challenge a hospital differently. 

Our experience with mass disasters and the re-

quirement of orthopaedic surgeons to be at the fore-

front of mass disaster management has allowed us to

see the variable strain on the disaster management

infrastructure in terms of the two discussed variables

[21.22]. 

Mass casualty incidents are managed at various

levels. The requirement that mass disasters be differ-

entiated at the hospital level is always felt, especial-

ly in hospitals at the forefront in trouble-torn areas.

In spite of the uniformity in overwhelming hospital

resources, mass disasters are different in several re-

spects.

We feel that the classification we have proposed

can be useful in the following ways.

1. Comparison of mass disasters managed in various

hospitals around the world. It is important to rea-

lize that comparing a category D4 mass casualty

incident with a category A1 mass disaster is far-

cical.

2. Informing the site co-ordinators that a hospital is

managing a particular mass disaster class at that

point in time to allow referral elsewhere.

3. Developing protocols. A single protocol for all

situations is not very practical.

4. Resource redirection and allocation.

5. Requirement of reassessment and secondary sur-

veys in higher category disasters.

CONCLUSIONS

1. The Barzullah classification system is the first

attempt at developing a hospital based differentia-

tion in mass casualty incidents. 

2. It provides a valid and easy method of comparing

such incidents between hospitals and perhaps 

a basis for developing protocol for mass disaster

management. 
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