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Epidemiological and Trauma Injury and Severity Score (TRISS)
analysis of trauma patients at a tertiary care centre in India

APUL GOEL, SANDEEP KUMAR, MANPREET K. BAGGA

ABSTRACT

Background.     An observational study was done to obtain the
epidemiological profile of Indian trauma patients. We used the
Trauma Injury and Severity Score (TRISS) and survival evalua-
tion methodologies to compare the mortality with norms
established by the Major Trauma Outcome Study of the USA to
assess the quality of emergency medical care provided to trauma
patients at our centre. This would allow comparisons and may
help propagate the routine use of trauma scales.

Methods. An instrument to collect detailed epidemiological
and TRISS data was created and validated.     All patients with trauma
who were admitted to the surgery service were included in the
study.     The details of all patients were recorded and they were
followed till discharge or death during a 6-week period.

Results.     Of the 180 trauma patients studied, 123 were men
(70.3%) with a mean age of 24.7 years; 143 patients had blunt
injuries while 32 patients had penetrating injuries. A nearly equal
percentage of men were injured on the road (39.8%) as at home
(39.0%), while most women (65.4%) were injured at home.
The mortality rate was 31.4%. TRISS methodology was applied
to 88.6% of patients. All the 113 survivors had a probability of
survival ³0.5 and were considered expected survivors. Among
the 42 deaths, 32 had a probability of survival ³0.5 and were
considered unexpected deaths, while 10 of the deaths had a
probability of survival <0.5 and were expected deaths. The
reasons for the unexpected deaths were septicaemia, mannitol
nephrotoxicity, aspiration and a direct result of the injury,
especially in patients with burns.

Conclusions. Our centre has a high rate of unexpected
deaths. Although it is the major trauma referral centre in the
region, the care provided to trauma patients needs to be
improved.
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INTRODUCTION
Trauma is the fourth leading cause of death in India and accounts
for 8.5% of all deaths.1 However, data regarding the epidemiology
and quality of care given in a tertiary care government hospital are
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scarce. A variety of scales to assess injury severity have been
described.2–7 The American College of Surgeons Committee on
Trauma initiated a study in 1982 with the intent to pool data of
injured patients collected from different countries and to use
selected severity indices to develop survival probability norms.8

This effort resulted in the Major Trauma Outcome Study (MTOS)
and the probability of survival (Ps) of any patient can be calculated
using the norms established by MTOS. The MTOS uses TRISS
analysis to determine the Ps in trauma patients. Trauma Injury and
Severity Score (TRISS) analysis involves the Injury Severity Score
(ISS),4 based on the Abbreviated Injury Score (AIS),3 the Revised
Trauma Score (RTS)7 and age. We obtained an epidemiological
profile of patients with trauma admitted to our hospital and used
TRISS and survival evaluation methods to compare the mortality
with norms established by MTOS so as to assess the quality of
emergency medical care provided to these patients.

METHODS
A prospective observational study was done at our institution,
which is an academic, urban, state-level trauma referral centre. An
instrument to collect detailed epidemiological and TRISS data
was created and validated. All patients with trauma who presented
to the emergency unit of the surgical department and were admit-
ted to the surgical service were included in the study. The details
were recorded and the patients followed till discharge or death
during the 6-week period from 23 October to 3 December 2000.
Intake of new patients was completed from 23 October to 7
November 2000 and from 15 to 22 November 2000. During the
intake period, the epidemiological and TRISS data were recorded
for 180 patients by a single observer (MB). Five of these patients
were excluded from analysis because they were neither discharged
nor dead by the time outcome follow up was discontinued.
Nineteen patients with severe burn injuries due to gas cylinder
explosion were admitted. Only limited portions of the epidemio-
logical and TRISS data were noted for these patients.

The time of evaluation was immediately on presentation to the
emergency services. Thirty-one patients (19.9%) presented within
the first hour of injury, 46 (29.5%) presented between 1 and 6
hours, 23 (14.7%) presented between 6 and 12 hours, 15 (9.6%)
presented between 12 and 24 hours and 41 (26.3%) presented
more than 24 hours after the injury. According to the indication in
a particular case the patients were subjected to various tests
including haematological, biochemical, urine examination, radio-
logical (plain films, ultrasonography, and CT scan of the abdo-
men, head or thorax as indicated). Student t test was used for
statistical analysis.
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TRISS methodology
Injury severity score (ISS) and abbreviated injury scale (AIS).

This is an anatomical method for describing patients with multiple
injuries. It permits comparison of morbidity and mortality out-
comes among patients with injuries to different anatomical areas.
ISS is based on an equation using AIS scores. The AIS describes
anatomical injuries by body region and assigns each injury a
severity score from 1 to 6. The highest score from each body region
is considered and the highest three scores are used to determine the
ISS (ISS=AIS1

2+AIS2
2+AIS3

2).
Revised trauma score (RTS). This measures three physiologi-

cal parameters: systolic blood pressure (SBP), respiratory rate
(RR) and Glasgow coma scale (GCS). The intervals for RTS
variables are coded in Table I. The RTS equation uses coded
values (c) for each of these physiological variables and sums the
products of the codes and their respective weights:
RTS=(GCSc´0.9368)+(SBPc´0.7326)+(RRc´0.2908). The RTS
ranges from 0 to 8.

Age. TRISS analysis separates patients into 2 broad age groups
based on the difference in mortality. Patients who are <54 years of
age are coded as age (A)=0 in TRISS calculations, while those >54
years are coded as A=1.

Probability of survival calculations. TRISS analysis uses 3
parameters to determine the Ps of trauma patients: ISS based on
AIS, RTS and age. TRISS utilizes the following formula to
estimate the Ps for a given trauma patient: Ps=1/(1+e–b) where
b=b0+b1 (RTS)+b2 (ISS)+b3 (A). The b0, b1, b2 and b3 coefficients
are derived from the Walker–Duncan regression analysis of MTOS
data.

RESULTS
Of all the trauma patients, 123 were men (70.3%) and 52 were
women (29.7%) with a mean (SD) age of 24.7 (19.32) years
(range 4 months to 75 years). One hundred and forty-three
patients (81.7%) had blunt injuries while 32 had penetrating
injuries. The causes of injury were accidental in 151 patients
(86.3%), homicidal in 22 (12.6%), suicidal in 1 (0.6%) and
unknown in 1 (0.6%). The overall frequency of accidents, and the
most common cause of injury among both men and women, was
82.1% and 96.2%, respectively. A nearly equal number of men
were injured on the road (49, 39.8%) as at home (48, 39%), while
most women (22, 42.3%) were injured at home (other than in the
kitchen) and an additional 12 women (23.1%) were injured in the
kitchen. A nearly equal percentage of men (43, 35%) and women
(19, 36.5%) were injured due to falls, but more men were injured
due to road traffic accidents (37, 30.1%) than women (5, 9.6%).
However, more women (26, 50%) than men (13, 10.6%) had
burn injuries. The majority of patients injured by falls were
children (42, 67.7%), and the most common site of fall was from
the roof (58.1%). Head injury due to any mechanism was present
in 99 of the 175 patients (56.6%). The majority of road traffic
accidents (42.9%) involved collision, with the patient riding a
two-wheeler (motorcycle). The injured patient was the driver of

the two-wheeler in 13 of 18 instances and was not wearing a
helmet or turban in 16 of 18.

The pre-admission and pre-trauma morbidity profile was avail-
able for 156 patients. Of these, 117 (75%) were referred by other
hospitals and 107 (91.5%) of them had received treatment prior to
transfer including intravenous fluids, and suturing or cleaning of a
wound. The mean (SD) duration of stay in the first hospital was 25.3
(71.1) hours (range 0–449). No pre-morbid condition was reported
by 132 patients (84.6%), 20 patients (12.8%) had pre-morbid
conditions while in 4 the pre-morbid status was not known. Among
the 20 with pre-morbid conditions, 6 had an infectious disease while
14 patients had minor problems related to the gastrointestinal tract
(2), pulmonary system (2), cardiovascular system (2), neuropsychi-
atric (2), gynaecological (3) and others (3).

Mortality profile
Fifty-five of 175 patients (31.4%) died. There were 39 patients
(22.3%) with burns, 24 of whom died (43.6% of all deaths). There
were 99 patients with head injuries (56.6%) but represented a
lower proportion (28, 50.9%) of deaths. The effect on patient
outcome of time lapse between injury and presentation to the
hospital was examined for 156 patients. The mean (SD) time lapse
to presentation for survivors and non-survivors was 25.3 (62.6)
hours and 53.5 (141.3) hours, respectively. The mode time to
presentation was 30 minutes for survivors and 60 minutes for non-
survivors. Although the time to presentation for non-survivors
was double that for survivors, it was not significant in determining
the outcome (p=0.07).

TRISS methodology was applied to 156 patients (88.6%),
excluding 19 patients who were injured in a gas cylinder explosion
(the RTS values of these 19 patients were not available), while the
Ps was calculated for 155 patients (1 patient with a blunt abdomi-
nal injury was given a wrong AIS code of 9 and therefore excluded
from analysis). Using outcome-based evaluation, all patients were
separated into one of four groups based on their outcomes and their
Ps; namely, unexpected survivors (n=0), expected survivors
(n=113), expected deaths (n=10) and unexpected deaths (n=32).
Among the 113 survivors, all had a Ps³0.5 and were considered
expected survivors. Among the 42 deaths, 32 had a Ps³0.5 and
were considered unexpected deaths.

To compare the outcomes of the study population to those in
MTOS and determine whether the sample population could be
compared to the population defined by MTOS outcomes, defini-
tive outcome-based evaluation was performed. Our study popula-
tion had a statistically significant poorer outcome than that in
western countries where the MTOS baseline was established.
This comparison is considered valid if the patients included in the
study population have injuries with a severity similar to that of
patients of the MTOS population. The M statistics used to make
this comparison of injury severity was calculated for the study
population and it was found that the comparison between our
study population and MTOS was valid.

Unexpected death profile
The unexpected deaths (76.2% [32/42]) were examined to identify
reasons for the adverse outcomes. The mechanisms of injury in
each non-survivor subgroup revealed that a larger proportion of
patients with a fall were included in the unexpected deaths than in
expected or total deaths, indicating that such patients were likely
to die despite their Ps being >0.5. A smaller proportion of burn and
road traffic accident victims were represented in the unexpected
and total deaths than in expected deaths, indicating that the

TABLE I. Coded values for the revised trauma score variables

Glasgow Systolic blood Respiratory rate Coded value
coma scale pressure (mmHg) per minute

13–15 >89 >29 4
9–12 76–89 10–29 3
6–8 50–75 6–9 2
4–5 1–49 1–5 1

3 0 0 0
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mortality in such patients was more likely to be predicted by Ps.
The time interval taken to reach our institution did not signifi-
cantly affect mortality (p=0.3). The number of those with pre-
morbid conditions among unexpected deaths (4/32) was similar to
that among expected (2/10) and total deaths (6/42). The presence
of pre-morbid conditions did not appear to be a reason for unex-
pected death outcomes, although the number of patients who
reported pre-morbid conditions was too small to substantiate the
finding. Of the 24 patients who were shifted to the wards after the
initial intensive management and died, 23 (95.8%) were unex-
pected deaths. Two of these deaths occurred in the medicine
service, 1 died of septicaemia secondary to cellulitis and the other
of mannitol nephrotoxicity (not dialysed properly because of a
therapeutically inappropriate peritoneal dialysis order). Three
patients died in the neurosurgery service, 2 as a direct result of
head injuries and 1 of aspiration. The reasons were inadequate
nursing care and non-availability of equipment (ventilators, etc.).
Of the 18 unexpected deaths in the surgery service, 7 were burn
victims with ³60% burns, 10 had head injures (6 of these died of
complications such as aspiration) and 1 had multiple, severe
injuries after a road traffic accident. Of the 9 unexpected deaths
that occurred in the emergency semi-intensive care unit, 2 were
burn victims with ³60% burns (one also had a penetrating ab-
dominal injury), 1 had a flail chest and blunt abdominal injury,
and the remaining 6 had head injuries. Two of the patients with a
head injury died within 5 hours of admission and the other 4 within
20 hours of admission. The higher per cent death for these patients
was due to the severity of their injuries.

Of the 22 deaths (52.4%) that occurred within 24 hours, 18
were kept in the semi-intensive care unit. However, one-fifth of
these (4) were shifted to the general surgery ward due to shortage
of beds in the semi-intensive care unit.

DISCUSSION
This study presents an epidemiological profile of trauma in an
Indian urban area and shows that the less commonly used trauma
severity assessment scales can be used in routine clinical practice.
In our study, 70.3% of patients were men with a mean age of 24.7
years. Nearly equal proportions of men were injured on the road as
at home while the majority of women were injured at home. While
17.1% of men (21/123) reported homicidal intent as their cause of
injury, only 1 of 52 women reported the same. The latter is likely
to be a lower figure due to under-reporting on the part of burn
victims who comprise the majority of trauma cases in women.
Since flame burn was the most common mechanism of injury
among women, the high rate of burn mortality influenced the
disproportionately high mortality among women. In fact, women
comprised 29.7% of all trauma patients but 43.6% of all deaths.
Despite our centre’s status as the only burn referral hospital in the
state, we do not have a burn unit.

Falls were the most common mechanism of injury, accounting
for the majority of paediatric trauma. In India, many homes are
constructed without a barrier around the roof. Also, the roof is
frequently used in the daytime to dry clothes and in the night to
sleep. Roofs are also frequently used by children to play and fly
kites.

The time interval taken to reach our centre did not significantly
affect patient mortality. The intuitive assumption that the time
interval between injury and reaching the hospital affects mortality
may be true in settings where patients receive optimal trauma care,
on-site resuscitation, life support and transport. At our centre,
however, the rapidity with which a patient presented to the

hospital emergency did not determine the patients’ chance of
dying. This could be interpreted as lack of quality care at our
centre. It may also be due to the lack of pre-hospital care,
especially immediately after the injury.

While it appeared that the Ps for a given patient was not an
accurate predictor of outcome, the finding that an increasing
number of deaths occurred among head injury and burns patients
with higher AIS scores did indicate that the patients who died had
more severe injuries than those who survived. Thus, AIS scoring
was a valid predictor of outcome even though the Ps calculated for
the study population was not an accurate predictor of outcome in
the Indian setting.

It is possible that TRISS assessment of trauma fails to
consider a number of variables that would have altered the Ps.
The limitations of TRISS affect all components. ISS is limited by
two factors: (i) it excludes all but the most serious injury in one
body region; and (ii) a wide variety of injury combinations that
may, in reality, create different injury severity are given similar
ISS values.8–10 AIS itself9,11–14 is limited by two factors: (i) it
underrates the severity of certain injuries; and (ii) it does not
consider the effect of age.9,15,16 A third factor relevant to AIS
assignment was also present in our study—the CT scan used was
a second-generation model, therefore the AIS calculation may be
inaccurate.

Seventy-five per cent of patients were transferred from other
hospitals where most of them (91.5%) received intravenous fluids.
Such resuscitation most likely contributed to elevated systolic
blood pressure scores and possibly contributed to elevated respi-
ratory rate and even GCS scores. Other reasons for the large
numbers of unexpected deaths were an inadequate number of
doctors and nursing staff, and non-availability of patient monitor-
ing equipment. A drawback of this study is that the time of
evaluation after the injury was not uniform and many patients had
received some treatment before admission. This is because our
hospital is a tertiary referral centre.

In a similar Indian study of 462 trauma patients,17 it was found
that TRISS had a sensitivity of 46% and a specificity of 98.7%. The
authors noted a significant difference in mortality in their study
population as compared to MTOS norms (p<0.001). They con-
cluded that the MTOS coefficients did not accurately predict
survival of trauma patients in a developing country.

Our study demonstrates that we have a high rate of unexpected
deaths relative to norms established by the MTOS. One of the
reasons for this difference may be the lack of resources. Although
our centre is the major trauma referral centre in the region, the
trauma care provided to patients needs to be improved.
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