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Abstract: 
Background: Head injuries are the leading cause of mortality in road traffic accidents (RTAs), particularly in 
developing countries like India. Analyzing the socio-demographic profile of victims helps identify high-risk 
groups and shape preventive strategies. 
Aim: To study the socio-demographic characteristics of victims of fatal head injuries in RTAs through autopsy-
based evaluation. 
Materials and Methods: This prospective study was conducted at the Department of Forensic Medicine and 
Toxicology, Gaya, Bihar, from March 2024 to March 2025. 180 autopsy cases of fatal head injuries due to RTAs 
were included. Socio-demographic data and injury patterns were recorded and analyzed. 
Results: Males (78.9%) in the age group of 21–40 years (46.7%) were most affected. Two-wheeler riders 
comprised 54.4% of cases, with helmet usage observed in only 19.4%. The majority belonged to the lower 
socioeconomic class (59.4%). Subdural hemorrhage and skull fractures were the most common fatal injuries. 
Conclusion: Young, economically weaker males riding two-wheelers are at the highest risk of fatal head injuries. 
Strict enforcement of traffic rules and helmet use can reduce mortality. 
Keywords: Road Traffic Accidents, Head Injury, Autopsy, Socio-demographic Profile. 
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Introduction

Road traffic accidents (RTAs) represent a major 
public health concern worldwide, particularly in 
low- and middle-income countries where they 
account for a significant proportion of injury-related 
mortality [1]. Among the various injuries sustained 
in RTAs, head injuries are notably the most fatal due 
to their immediate and severe impact on the central 
nervous system [2]. In India, the rising number of 
vehicles, poor road infrastructure, non-compliance 
with traffic rules, and inadequate emergency 
response systems contribute to a high incidence of 
RTA-related fatalities [3]. Understanding the socio-
demographic profile of victims who succumb to 
fatal head injuries can provide critical insights into 
the populations at greatest risk. An autopsy-based 
approach offers a reliable means to assess the exact 
cause of death and the patterns of injury sustained, 
particularly in medico-legal cases [4,5]. By 
examining factors such as age, sex, occupation, 
socioeconomic status, and mode of accident, it 
becomes possible to identify vulnerable groups and 
tailor preventive strategies accordingly. Moreover, 
such data can inform policymaking, improve trauma 

care systems, and enhance public awareness 
regarding road safety [6,7].  

This study aims to analyze the socio-demographic 
characteristics of individuals who died due to fatal 
head injuries sustained in RTAs, using post-mortem 
findings as a basis for detailed examination. 

Materials and Methods 

Type of Study: This is a prospective, autopsy-based 
observational study. 

Study Setting and Duration: The study was 
conducted in the Department of Forensic Medicine 
and Toxicology (FMT), Gaya, Bihar, over one year 
from March 2024 to March 2025. 

Sample Size: A total of 180 cases of fatal head 
injuries resulting from road traffic accidents were 
included in the study. 

Inclusion Criteria: 

• Victims who died due to head injuries sustained 
in road traffic accidents. 
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• Cases subjected to medico-legal autopsy in the 
Department of FMT, Gaya, during the study 
period. 

Exclusion Criteria: 

• Decomposed bodies where assessment of head 
injuries was not feasible. 

• Cases with unclear or disputed cause of death 
not attributed to road traffic accidents. 

Methodology: 

Each case was examined through detailed post-
mortem examination following standard autopsy 
procedures. The findings related to head injuries 
were documented, including external injuries, skull 
fractures, intracranial hemorrhages, and brain 
damage. Socio-demographic details such as age, 
sex, occupation, socioeconomic status, type of 
vehicle involved, use of safety gear (e.g., helmet or 
seatbelt), and place and time of accident were 
collected from police reports, hospital records, and 
information provided by relatives. 

Data Analysis: Collected data were compiled and 
statistically analyzed using appropriate descriptive 
methods. Results were expressed in terms of 
frequencies and percentages to understand the 
distribution of socio-demographic variables among 
the victims. 

Results  

The present study analyzed 180 cases of fatal head 
injuries due to road traffic accidents brought for 
autopsy at the Department of FMT, Gaya, from 
March 2024 to March 2025. 

• Age and Gender Distribution: Out of 180 
victims, 142 (78.9%) were males and 38 
(21.1%) were females. The most affected age 

group was 21–40 years, comprising 84 cases 
(46.7%), followed by 41–60 years with 52 cases 
(28.9%). 

• Occupation: Daily wage laborers accounted for 
the highest number of cases (30.6%), followed 
by farmers (18.9%), students (15%), and drivers 
(12.2%). 

• Socioeconomic Status: The majority of the 
victims belonged to the lower socioeconomic 
class (59.4%), followed by the lower-middle 
class (27.8%), while only 12.8% were from the 
upper or upper-middle socioeconomic strata. 

• Type of Road User: Two-wheeler riders were 
the most commonly affected group, 
contributing to 98 cases (54.4%), followed by 
pedestrians (42 cases, 23.3%), four-wheeler 
occupants (28 cases, 15.6%), and bicyclists (12 
cases, 6.7%). 

• Use of Protective Gear: Among two-wheeler 
riders, only 19 (19.4%) were wearing helmets at 
the time of the accident. Among four-wheeler 
occupants, only 8 (28.6%) were confirmed to be 
using seatbelts. 

• Time of Accident: The highest number of 
accidents occurred during evening hours (6 PM 
to 10 PM), accounting for 34.4% of cases, 
followed by afternoon (2 PM to 6 PM) with 
25.6% of cases. 

• Nature of Head Injury: Skull fractures were 
observed in 136 cases (75.6%). Subdural 
hemorrhage was the most common intracranial 
finding (68.9%), followed by subarachnoid 
hemorrhage (48.3%) and cerebral contusions 
(34.4%). 

This distribution highlights a significant burden of 
fatal head injuries among young males, particularly 
those from economically weaker sections, with low 
compliance to helmet and seatbelt usage.

 
Table 1: Age Group Distribution 

Age Group Number of Cases Percentage 
0–20 24 13.3% 
21–40 84 46.7% 
41–60 52 28.9% 
61+ 20 11.1% 

 
Table 2: Gender Distribution 

Gender Number of Cases Percentage 
Male 142 78.9% 
Female 38 21.1% 

 
Table 3: Occupation of Victims 

Occupation Number of Cases Percentage 
Daily Wage Laborer 55 30.6% 
Farmer 34 18.9% 
Student 27 15.0% 
Driver 22 12.2% 
Others 42 23.3% 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Ranjan et al.                           International Journal of Current Pharmaceutical Review and Research  

1679   

Table 4: Socioeconomic Status 
Socioeconomic Class Number of Cases Percentage 
Lower 107 59.4% 
Lower-Middle 50 27.8% 
Upper / Upper-Middle 23 12.8% 

 
Table 5: Type of Road User 

Road User Type Number of Cases Percentage 
Two-Wheeler Riders 98 54.4% 
Pedestrians 42 23.3% 
Four-Wheeler Occupants 28 15.6% 
Bicyclists 12 6.7% 

 
Table 6: Use of Protective Gear 

Vehicle Type Number of Cases Using Protection Percentage 
Two-Wheeler Riders (Helmet Used) 19 19.4% 
Four-Wheeler Occupants (Seatbelt Used) 8 28.6% 

 
Table 7: Time of Accident 

Time Interval Number of Cases Percentage 
6 AM–10 AM 20 11.1% 
10 AM–2 PM 22 12.2% 
2 PM–6 PM 46 25.6% 
6 PM–10 PM 62 34.4% 
10 PM–2 AM 18 10.0% 
2 AM–6 AM 12 6.7% 

 
Table 8: Nature of Head Injuries 

Type of Injury Number of Cases Percentage 
Skull Fracture 136 75.6% 
Subdural Hemorrhage 124 68.9% 
Subarachnoid Hemorrhage 87 48.3% 
Cerebral Contusion 62 34.4% 

 
Discussion 

This autopsy-based study conducted at the 
Department of Forensic Medicine and Toxicology, 
Gaya, evaluated the socio-demographic 
characteristics of 180 victims who died due to fatal 
head injuries in road traffic accidents (RTAs). The 
findings underscore that young adult males in the 
productive age group of 21–40 years were most 
frequently affected, highlighting a severe socio-
economic burden on families and society. Males 
constituted nearly 79% of the fatalities, reflecting 
their higher exposure to outdoor activities and 
driving. The predominance of two-wheeler riders 
(54.4%) as victims, coupled with poor helmet 
compliance (only 19.4%), emphasizes the need for 
stricter implementation of safety laws and public 
awareness initiatives. 

Victims predominantly belonged to the lower 
socioeconomic class (59.4%), suggesting a lack of 
access to safety education, quality infrastructure, 
and emergency medical care. Most accidents 
occurred in the evening hours (6 PM to 10 PM), 
indicating higher traffic density and reduced 
visibility as contributing factors. Subdural 

hemorrhage and skull fractures were the most 
common fatal cranial injuries. 

Fatal head injuries in RTAs are disproportionately 
affecting young adult males from lower 
socioeconomic backgrounds, with a major 
contribution from two-wheeler-related accidents 
and low usage of protective gear. Improved road 
safety policies, awareness campaigns, mandatory 
helmet/seatbelt enforcement, and better trauma care 
infrastructure are urgently needed to reduce 
mortality. 

Several Indian studies support the current findings: 

• Singh et al. (2020), in a study conducted in 
Lucknow, reported that 74% of RTA fatalities 
were males aged 21–40 years, and two-wheeler 
riders accounted for the majority of deaths [8].  

• Kumar A et al. (2019) from Karnataka found 
that head injuries were the primary cause of 
death in 65% of RTA victims, especially due to 
a lack of helmet usage [9].  

• Patil SS et al. (2014) observed that most RTA 
victims were from low-income groups and 
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highlighted the need for infrastructure 
development in rural roads [10].  

These comparative studies reaffirm that road safety 
issues and socio-demographic risk factors are 
consistent across various Indian regions. 

Limitations of the Study 

• The study was limited to a single tertiary center, 
which may not fully represent the broader 
regional demographics. 

• Socioeconomic status was determined based on 
proxy indicators, which may lack precision. 

• Information on alcohol or substance use was not 
systematically captured. 

• No real-time crash data or pre-hospital care 
assessment was included. 

Future research should: 

• Incorporate multi-center data to improve 
generalizability. 

• Include assessment of alcohol influence, 
vehicle speed, and emergency response 
timelines [11]. 

• Evaluate the role of bystander response and pre-
hospital care in outcomes. 

• Integrate Geographic Information System (GIS) 
mapping for identifying accident-prone zones 
[12]. 

Conclusion  

The study concludes that fatal head injuries in RTAs 
predominantly affect young adult males, especially 
two-wheeler riders, and are associated with low 
usage of protective gear and lower socioeconomic 
status. Comprehensive preventive strategies, 
including public education, law enforcement, and 
emergency response strengthening, are critical to 
reduce the mortality burden. 
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