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ABSTRACT
Trauma related morbidity and mortality is an age old reality, however, with the passage of time,

advances in medical science and technology, man has succeeded to control / minimize the extent of
damage caused by trauma. Vehicular accidents continue to be the commonest presentation of trauma
related mortality and morbidity, the other causes being mechanical violence, industrial accidents, etc.
According to the World Health Organization, accident is an event, independent of human will power,
caused by an external force that acts rapidly and results in bodily or mental damage. Objective of the
present study was to analyze the suitability of Anatomic Injury Scoring system particularly Injury Severity
Score (ISS) on autopsy among the cases of road traffic accidents with the aim of improving the autopsy
data in trauma related deaths, thus assisting policy planning for better trauma care systems.
Key Words: Trauma Score, ISS.

INTRODUCTION
Vehicular accidents and accidental deaths

have taken an epidemic form the world-over, due
to modernization and a rapid increase in
transportation. They have become the major cause
of trauma death among people below 50 years of
age. [1] India, the former USSR and the USA have
reported the largest number of traffic related
fatalities among all nations.[2] Estimates suggest
that there are 60 fatal accidents per 10,000 vehicles
per year in India, compared to 2-3 fatal accidents
per 10,000 vehicles per year in the developed
countries.[3] According to the reports, Road Traffic
Accidents account for 33.2% of total accidental
deaths in India. Goa (71%) tops the list of accident
rate, followed by Daman and Diu (69%),
Maharashtra (64%) and Delhi (61%).[4] National
Crime Record Bureau Report (1999)[3] shows that
one accidental death is reported in India every 1.9
minutes, with total figure at more than 2.7 Lac per
year (Table-1). Chandigarh area has its own place
in recording the ratio of deaths by vehicular
accidents (Table-2).

Characterization and documentation of injury
severity are requirements for the evaluation of

Table 1
Accidental Deaths in India from 1995-1999
Year Number of accidental deaths Rate of accident to

Male Female Total death
1995 1,57,219 65,268 2,22,487 24.29
1996 1,56,106 63,988 2,20,094 23.62
1997 1,64,876 69,027 2,33,908 24.62
1998 1,85,520 72,889 2,58,407 26.62

1999 1,93,652 98,266 2,71,918 27.56

trauma systems and development of initiative in
injury control. Assessment of survival period among
the trauma victims in general and those likely to
have a short survival is also an important issue for
the following reasons: (a) to plan issues related to
death such as 'will', (b) to optimally utilize the scarce
ICU and other critical care medical facilities, (c) to
make the relatives mentally prepared to the ultimate
eventuality and (d) To assess the quality of care
provided by an institution.

The development of valid and useful quality-
improvement methods, comparisons of therapeutic
modalities with the outcomes of trauma patients,
collection of basic epidemiologic trauma data and
effective use of pre-hospital and inter-hospital triage
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are major needs in the trauma care system [5]. A
prerequisite to meet these needs is the uniform
application of severity scales to the trauma
patients[6]. Current commonly used scales can be
grouped according to the type of patient information
on which they are based, such as:

Physiologic Scores that include vital signs
such as pulse, blood pressure, respiratory rate and
level of consciousness. Glasgow Coma Scale
(GCS), Revised Trauma Scale (RTS), for patients
with serious head injuries, Circulation, Respiration,
Abdominal/Thoracic, Motor, Speech Scale
(CRAMS), Acute Physiology and Chronic Health
Evaluation (APACHE), etc.

Anatomic Scores
The first attempt to classify injuries on the

basis of severity was perhaps, made by DeHaven
in early 1950s, when he created a scale to study
light plane crash injuries. Development of the
Abbreviated Injury Scale (AIS) began in 1969 with
an emphasis on blunt trauma associated with motor
vehicle accidents. The AIS has been revised at least
six times since the original 1971 version to
introduce the severity value of different injuries. The
1985 version, AIS - 85, introduced severity values
for penetrating injuries and clinical terminology to
describe thoracic, abdominal and vascular injuries
and these severity values has been assigned to
ICD-9-CM injury rubrics. The latest revisions of AIS
were made in 1990 (AIS - 90).

The Injury Severity Score (ISS) is virtually the
only anatomical scoring system in use and
correlates linearly with mortality, morbidity, hospital

stay and other measures of severity. But, it has been
criticized for its failure to account for multiple severe
injuries in the same body region. It has been
documented that any error in AIS scoring increases
the ISS error, many different injury patterns can
yield the same ISS score and injuries to different
body regions are not weighted. To overcome this
criticism a New Injury Severity Score (NISS) was
proposed by Osler et al in 1997.

Combined Scores that combine both
anatomic and physiologic measures of injury
severity (ISS and RTS, respectively) and patient
age in order to predict survival from trauma.
However, due to obvious reasons the physiologic
and combined scoring system cannot be applied
at autopsy and as such it is the anatomic scoring
system that has to be used for the assessment of
antemortem injury severity.

MATERIALS & METHODS
The study was conducted at Department of

Forensic Medicine and Toxicology, Govt. Medical
College & Hospital Chandigarh, India in correlation
with the relevant clinical records and the reports
from investigating agencies. Duration of the study
was five years, from January 2000 to December
2004. Victims of road- traffic accidents subjected
to medicolegal autopsy, during this period and
whose detailed history and case records were
available, were the subjects of study.

The Abbreviated Injury Scale (AIS) of each
injury was determined using Association for
Advancement of Automobile Medicine 1990
protocol. Each case was examined in detail and

Table 2
 Road Traffic Accidents in & around Chandigarh

Year Total No. of Fatal Accidents No. of Accidents causing disability  Others*
No. % No. % No. % No. %

2000 10559 22.92 2040 19.32 3612 34.21 4907 46.47
2001 9221 20.02 1919 20.81 2439 26.45 4863 52.74
2002 7895 17.14 1778 22.52 2130 26.98 3987 50.50
2003 8962 19.45 2689 30.04 2236 24.95 4037 45.05
2004 9432 20.47 3018 32.00 2169 23.00 2405 25.50
Total 46069 100 11444 24.84 12586 27.32 20199 43.85
Source: The Tribune & The Times of India.
Others* include non-fatal, non-disability causing accidents.



JIAFM, 2005 : 27 (2). ISSN 0971-0973

79

ISS calculated based on the AIS. Other relevant
parameters like age, sex, survival time, date & time
of injury and medical interventions done were also
recorded. The results were analyzed to find out the
correlation between AIS, ISS and survival period
by regression analysis.

To study the relationship between survival
period and the trauma scoring by AIS & ISS, the
cases were divided into 4 categories: (I) Survival
period of 1 to 6 hours, (II) Survival period more
than 6 hours and unto 12 hours, (III) Survival period
ranging between 12 to 24 hours and (IV) Survival
period more than 1 day

RESULTS
Out of a total 14390 victims of Road Traffic

Accidents reporting to the Emergency Wing at
Government Medical College Hospital,
Chandigarh, 552 (4%) had a fatal outcome;
whereas 304 (2%) sustained permanent disability
of variable extent (Table 3).

Table 3
 Road Traffic Accidents reporting to the Govt.

Medical College Hospital Chandigarh
Year No. of Accident cases reporting to casualty No. of Fatal
Accidents No. of Accidents causing disability   Others*

No. % No. % No. % No. %
2000 2569 17.85 113 04.40 61 02.38 2395 93.23
2001 3012 20.93 94 03.12 63 02.09 2855 94.79
2002 2738 19.03 111 04.05 53 01.94 2574 94.01
2003 2954 20.53 108 03.66 62 02.10 2784 94.25
2004 3117 21.66 126 04.04 65 02.09 2926 93.87

Total 14390 100 552 03.84 304 02.11 13534 94.05

Others* include non-fatal, non-disability causing
accidents.

Table 4
 Annual Breakup of Fatal Accident Cases

Year Total autopsies No. of RTA % of RTA Males Females
No. % No. %

2000 352 113 32.10 75 66.37 38 33.63
2001 372 94 25.27 63 67.02 31 32.98
2002 338 111 32.84 84 75.68 27 24.32
2003 288 108 37.50 69 63.89 39 36.11
2004 369 126 34.15 86 68.25 40 31.75

Total 1718 552 32.13 377 68.30 175 31.70

Table 5
Age and Gender distribution of cases

Age Group (In years) Males Females Total
No. % No. % No. %

0-10 03 60.00 02 40.00 05 00.91
11-20 26 68.42 12 31.58 38 06.88
21-30 119 67.23 58 32.77 177 32.07
31-40 106 74.12 37 25.87 143 25.91
41-50 55 51.89 51 48.11 106 19.20
51-60 28 54.90 23 45.10 51 09.24
> 61 19 59.38 13 40.63 32 05.80
Total 356 64.49 196 35.51 552 100

Table 6
 Survival Period

Survival Period No. %
S.D*./B.D.**/< 1 Hour 149 26.99
1-6 hrs. 133 24.09
6-12 hrs. 19 03.44
12 - 24 hrs. 39 07.07
1-3 days 76 13.77
3 days - 1 wk. 88 15.94
> 1 wk. 48 08.70
Total 552 100
* S.D: Spot Death ** B.D: Brought Dead

Table 7
 Injury Severity Score vis-à-vis survival

period
No. of cases AIS ISS Survival period
124 5 to 6 36 to 75 1 to 6 hours
28 3 to 5 16 to 65 6 to 12 hours
39 2 to 4 < 16 12 to 24 hours
43 2 to 4 <16 1 to 3 days

Among the offending vehicles, motorcycles
outnumbered all other categories of vehicles
claiming 25% victims of fatal accidents (Table 6)
whereas pedestrians (41%) constituted the majority
among the victims.

DISCUSSION
Road traffic accidents (RTA) among trauma

related mortality and morbidity exceed any other
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lethal causes and take first place for loss of work
years of potential and the life[7]. Autopsy still
remains the "Gold Standard" by which the
physician's clinical diagnosis is either confirmed,
amended or refuted. It is the most reliable and
accurate instrument for investigation of injuries.

Over all, 282 (51%) victims died within 6 hours
of the accident, of which 149 (27%) died either on
the spot or were declared brought dead to the
hospital. These figure are lower than the study by
Steenberg[8] and were significantly higher in
comparison to the study by McAnena et al [9]. The
higher figure of early mortality may be due to
inadequate infrastructure for early transport and
management of trauma patients and involvement
of heavy vehicles as well as traffic congestion on
the highway. The age and gender distribution of
the cases was found in tune with other similar
studies [10] [11].

Baker et al introduced the ISS in 1974 as a
means of summarizing multiple injuries in a single
patient. The ISS is defined as the sum of squares
of the highest AIS grade in the 3 most severely
injured body regions and ranges from 1-75. An ISS
of 75 is assigned to anyone with AIS of 6, as all the
AIS 6 injuries are inherently fatal [12].

 Fundamentally, trauma outcome prediction
is a multivariate problem. Researchers use multiple
independent variables (e.g., age, and injury
severity) to predict the dependent variable (or
outcome). The simplest form of regression analysis
is linear regression, which describes the linear
relationship between 2 variables. Multiple
regression is an extension of this technique, in
which more than one independent variable is used
to describe a single, continuous dependent
variable. Multiple regression is advantageous
because it allows one to measure the association
between a predictor variable and an outcome
variable while controlling for other modifying
factors[13].

Although several methods are available,
multiple logistic regression is the most popular
approach when the outcome of interest is
dichotomous because of some unique advantages
of multiple logistic regression. Logistic regression
is mathematically convenient in that one can easily
convert the coefficients of the equation into
estimates of the risk of developing a disease or

outcome given the presence of a particular risk
factor. However, outcome prediction never will be
perfect, in part because injury severity is difficult
to quantify. Perhaps more important is that the
patient's response to injury is complex and difficult
to model adequately; therefore, multiple scoring
systems emerged. Anyhow, practitioners should be
able to assess the predictive performance of each
system in order to compare them. Measures of
predictive performance include explanatory power,
discrimination, and calibration.

Explanatory power is that proportion of the
prediction outcome that can be explained by the
model rather than by variation. Discrimination is
the ability of the model to separate the patients
into two groups; for example, those who survive
and those who die. This involves sensitivity,
specificity, and accuracy, which are concepts well
understood by most physicians. However, when
applied to predictive models, these concepts can
be problematic. A trauma survival predictive model
yields a probability of survival; while in reality,
patients can only live or die. Therefore, a prediction
rule must be established. Calibration is the ability
of the model to correctly predict outcome over the
entire range of risk. Calibration can be assessed
graphically by plotting the actual outcome against
the predicted outcome.

The scarcity of injury data on the estimated
50% of fatally injured persons who die at the scene
of accident or in transit continues to represent a
real information gap. Demographics and injury
information on these victims, if it exists, is found
only in autopsy reports. Lack of uniform system of
death investigation sometimes renders this data
incomplete and not easily accessible.

Every trauma service should review the
process and outcome of patient care on monthly
basis as recommended by the Joint Commission
on Accreditation of Healthcare Organization's
(JCAHO) mandated reviews of quality improvement
and utilization. Indices of severity and audit criteria
are of value in identifying aberrant outcomes or
potential problems in patient care, and in prompting
remedial action. Strategies for quality improvement
in trauma care should involve the policy or process
of managing the major trauma victim[14].

Many hospitals have found that a trauma
registry is an efficient method for storing and
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analyzing data on trauma patients. Basic data
elements in the registry should include
demographics (patient's age, sex, injury cause and
injury type), information on pre-hospital care, data
on the process of acute care (treatment, major
surgical procedures, identification of the attending
service, response time), clinical items (sequential
measurements of RTS and blood alcohol level),
final anatomic diagnosis (from examination, x-rays/
CT, surgery or autopsy), and outcome data
(discharge status, hospital and ICU length of stay,
complications and functional disability at
discharge). Trauma registries must be founded on
complete, accurate data that includes explicit and
accurate descriptions of physiologic derangement
and injuries as well as accurate injury coding based
on ICD-9-CM codes, by the clinicians in medical
record.

CONCLUSION
Many workers have felt the importance of

relationship between injury scores and survival
period. This information can help in giving priority
in treatment, especially in countries where
resources are limited. Again, this information can
serve as a yardstick to measure the quality of care
being provided by an institution for these types of
cases. It has been argued that outcome prediction
never will be perfect, however, despite their
limitations, anatomical scoring systems are readily
applicable in coding autopsy findings and provide
a powerful tool for the physician and for trauma
research. We recommend that they should become
a standard part of trauma autopsies and of the
quality assurance system in trauma care systems.

References
1. Sharma BR, Harish D, Sharma V et al. Road

Traffic accidents - a demographic and
topographic analysis. Med Sci Law 2001; 41
(3): 266-274.

2. Sahdev P, Lacqua MJ, Singh B et al. Road
Traffic fatalities in Delhi: causes, injury
patterns and incidence of preventable deaths.
Accid Anal and Prev. 1994; 26 (3): 377-384.

3. Accidental Death & Suicide in India, 1999
(2000). National Crime Record Bureau,

Ministry of Home Affairs, Govt. of India, New
Delhi.

4. Murty OP. Traffic pollution and its effects on
human. CME Monograph series-1.
(Proceedings of the National Workshop on
Practical and Emergency Medical Toxicology-
AIIMS 24-26 Feb., 1998.) 1999: 77-80.

5. Brenneman FD, Boulonger BR, McLellan BA,
et al. Measuring injury severity: time for a
change? J Trauma Injury, Infection and Critical
Care, 1998; 44 (4): 580-584.

6. Sharma BR, Harish D, Singh G et al. Pattern
of Head Injuries in Fatal Road Traffic
Accidents. Bahrain Med. Bulletin. 2003; 25 (1):
22 - 25.

7. Steenburg J. Accidental road traffic deaths -
prospects for local prevention. Accid Anal
Prev 1994; 26 (1): 1-9.

8. McAnena OJ, Moose FA, Moose EE, et al. In
validation of the APACHE II scoring system
for patients with acute trauma. J Trauma 1992;
33 (4): 504-507.

9. Sharma BR, Harish D, Sharma V, Vij K.
Dynamics of Road-Traffic Fatalities in
Chandigarh - a surprise. Journal of Forensic
Medicine & Toxicology 2002; XIX (1): 25-30.

10. Sharma BR, Gautam CS, Singh R. Road
Traffic Accidents Vis-à-vis Problems Related
to Ageing. Hospital Today 2002; VII (10): 523
- 528.

11. Sharma BR. The Injury Scale - a valuable tool
for forensic documentation of trauma. J
Clinical Forensic Medicine. 2005; 12 (1): 21 -
28.

12. Sharma BR, Gupta M, Bangar S. NISS a
valuable tool for trauma scoring on autopsy.
J Biological Sciences 2005; 8 (7): 995 - 1000.

13. Sharma BR. Clinical Forensic Medicine -
Management of Crime Victims from Trauma
to Trial. J Clinical Forensic Medicine 2003; 10
(4): 267 - 273.

14. Rutledge R, Fakhry S, Baker C, et al. Injury
severity grading in trauma patients: a
simplified technique based upon ICD - 9
coding. J Trauma 1993; 35: 497.


