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Railway accidents are a significant cause of unnatural deaths, with fatal
Railway consequences often involving severe injuries and hemorrhage. This retrospective
Accidents, autopsy-based study was conducted at Government Medical College, Thiruvallur,
Eztrzlri]giis' analyzing railway accident fatalities over a period of 1 year from June 2021 to May

2022. A total number of 63 cases were examined using forensic autopsy records,
police inquest reports, and hospital documentation. The study aimed to analyze the
demographic profile, causes, and injury patterns associated with railway fatalities.
The analysis of railway accident victims (N=63) reveals that males (88.9%) were
significantly more affected than females (11.1%), with the highest incidence in the
age group of 41-50 years. Accidents occurred most frequently on Mondays (20.6%)
and Fridays (19.0%), with the lowest incidence on Saturdays (6.3%). Seasonally,
the highest cases were recorded in summer and winter (36.5% each), while the
rainy season accounted for 27.0% of cases. Head injuries were the most common
cause of death (47.6%), followed by lower extremities (20.3%), and multiple body
injuries (15.9%). Skull fractures (90.5%) and amputations (60.3%) were the most
severe injuries. Over half of the victims (57.1%) were declared dead on arrival,
while 42.9% died instantly on the spot. The leading cause of accidents was crossing
the track to catch a train (39.7%), followed by being hit by a running train (33.3%)
and committing suicide (19.0%). Overall, accidental deaths (79.4%) were more
common than suicides (20.6%), emphasizing the need for enhanced railway safety
measures. These findings highlight the urgent need for improved railway safety
measures, including the placement of barriers, warning systems, and public
awareness campaigns. The high prevalence of undetermined deaths also
underscores the need for enhanced forensic investigations. Addressing these issues
through policy interventions and infrastructure improvements could significantly
reduce railway-related fatalities.

Analysis, Injury
Patterns, Safety
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1. Introduction

Railway accidents remain a significant public health concern globally, with various studies
highlighting the prevalence and nature of injuries sustained during these incidents. In South India, a
study indicated that railway-related deaths accounted for 18% of total autopsies, a figure that aligns
with findings from other regions, such as Kerala, which also reported substantial proportions of
railway fatalities among autopsy cases (SS, 2024). This underscores the necessity of conducting
comprehensive autopsy studies to elucidate the circumstances surrounding these deaths and to inform

preventive measures.

Demographic factors play a pivotal role in understanding railway fatalities. Research has shown that
both the young and old age groups are disproportionately affected by railway accidents, with specific
determinants varying across these demographics (Chatterjee et al., 2022). The analysis of age-related
risk factors can provide insights into the vulnerabilities of different populations, which is essential
for tailoring safety interventions. Furthermore, studies from Turkey and various Asian countries,
including India and Sri Lanka, corroborate the high incidence of railway-related deaths, emphasizing
the need for targeted research in these regions to address the underlying causes of such fatalities
(TUNGCEZ et al., 2023).

Autopsy findings are instrumental in distinguishing between ante-mortem and post-mortem injuries,
particularly in cases involving railway accidents. The forensic examination must be meticulous, as
the nature of injuries can significantly influence the determination of the manner of death (Jibril,
2021). For instance, in Mangalore, a retrospective analysis highlighted the importance of careful
autopsy procedures to ascertain whether injuries were sustained prior to or during the railway
incident. This distinction is vital for legal and medical investigations, as it can affect liability and the

understanding of accident dynamics.

The causes of railway accidents are multifaceted, often involving a combination of human error,
equipment failure, and environmental factors. A significant proportion of railway accidents are
attributed to human errors, which can stem from increased workload and fatigue among railway
personnel (Joy, 2024). Studies have indicated that nearly half of railway accidents result from
decreased alertness or distraction, which underscore the critical need for improved safety protocols
and training for railway staff (Fan et al., 2022). Additionally, the identification of systemic issues,
such as unsafe behaviors and organizational factors, is essential for developing comprehensive safety

strategies (Bhuiyan et al., 2023). In the context of forensic autopsies related to railway accidents, the
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analysis of injury patterns is crucial. Research has shown that head trauma is a leading cause of death
in traffic accidents, including those involving trains (Eslamdost et al., 2020). This finding is consistent
across various studies, highlighting the need for enhanced protective measures for vulnerable
populations, particularly pedestrians and cyclists near railway crossings. Furthermore, the distinction
between accidental deaths and suicides in railway incidents is significant, as studies have indicated
varying trends in different regions. For example, while accidents were more prevalent in Jaffna, a
contrasting trend was observed in New York, where suicides outhumbered accidents (Mayorathan,
2023).

The role of environmental factors, such as the design and safety of railway infrastructure, cannot be
overlooked. Studies have demonstrated that inadequate safety measures at level crossings contribute
significantly to the incidence of railway accidents (Wisultschew et al., 2021). The implementation of
advanced warning systems and improved infrastructure design is essential for mitigating risks at these
critical points. Moreover, integrating technology, such as 3D-LIDAR for object detection at crossings,

represents a promising avenue for enhancing railway safety (Wisultschew et al., 2021).

In addition to infrastructural considerations, psychological factors also play a role in railway safety.
Research has indicated that mental health issues, including depression and substance abuse, can
increase the likelihood of suicidal railway accidents (Balt, 2024). Understanding the psychosocial
dimensions of railway fatalities is crucial for developing comprehensive prevention strategies that

address both the physical and mental health needs of at-risk populations.

The analysis of railway accident data through various computational models has proven effective in
identifying risk factors and predicting accident occurrences. For instance, Bayesian network analysis
has been utilized to assess the relationships between different risk factors and their contributions to
railway accidents (Shi, 2024). Such data-driven approaches can inform policy decisions and safety
interventions, ultimately reducing the incidence of railway-related fatalities.

2. Materials and Methods

Study Design and Setting

This retrospective autopsy-based study was conducted at Government Medical College, Thiruvallur,
focusing on railway accident fatalities over a period of 1 year from June 2021 to May 2022. The study
was approved by the Institutional Ethics Committee (IEC), Government Medical College, Thiruvallur,
under IEC No. 5/2022. The study utilized forensic autopsy records, police inquest reports, and hospital

documentation to analyze the cases.
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Study Population and Sample Size
A total number of 63 cases of railway accident-related deaths were analysed. These cases were selected

based on medico-legal autopsy reports and police records.

Inclusion and Exclusion Criteria

Cases were included if they involved railway accident-related deaths with sufficient medico-legal and
circumstantial data. Cases with incomplete records or deaths occurring in railway premises unrelated

to railway accidents were excluded from the study.

Parameters Analysed

The study analyzed multiple parameters to establish forensic patterns and medico-legal findings related
to railway accident fatalities. Demographic details, including age and gender, were examined to
determine the most affected population groups. The areas of injury were categorized based on the body
regions involved, including the head, chest, abdomen, and pelvis, lower extremities, and cases where
injuries were widespread across the body. Major injuries were systematically classified, with particular
focus on head injuries such as skull fractures (vault, base, or both), intracranial haemorrhages
(extradural, subdural, subarachnoid, and intracerebral), and brain contusions or lacerations. Other
severe injuries included decapitations, transection of the trunk, rib fractures, fractures of the clavicle
or sternum, lung lacerations, rupture of major organs such as the Heart, Liver, and Spleen, intestinal
perforations, pelvic fractures, and amputations of the upper or lower limbs. Cases involving severe

body trauma with complete transection of the body were also documented.

The cause of death was determined based on the post-mortem findings and classified into haemorrhage
and shock, effects of head injury, instantaneous death, and secondary causes. The cause of accident
was analyzed using circumstantial evidence and categorized into different scenarios, including
crossing railway tracks to catch a train, falling from a running train, slipping on the platform while
disembarking, jumping in front of a train, lying on the railway track, being hit by a train, and cases
where the cause remained unknown. The manner of death was established based on the forensic
examination and classified as suicidal, accidental, homicidal, or undetermined. The study aimed to
identify patterns in injury distribution, the mechanism of fatalities, and the possible medico-legal

implications to aid in forensic investigations and railway safety improvements.

Data Collection and Analysis
Data were collected from the autopsy reports, inquest findings, and toxicology reports. The cases were

then tabulated and statistically analyzed to identify injury patterns and their correlation with railway
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accidents. Descriptive statistical methods were used to interpret the frequency and distribution of

injuries and their medico-legal implications.

3. Results
Age and Sex of the Victims of Railway Accidents

Table 1 presents the distribution of railway accident victims by age group and gender. Among the 63
victims, 88.9% were male, and 11.1% were female. The highest proportion of male victims (28.6%)
was in the age group of 41-50 years, followed by the age group of 21-30 years (19.0%). Female victims
were fewer in number, with the highest occurrence in the age group of 41-50 years and 51-60 years

(3.2% each). There were no victims in the age group of 0-10 years.
Day-wise Variation in Railway Accidents

Table 2 shows the distribution of railway accidents across different days of the week. Monday had the
highest number of accidents (20.6%), followed by Friday (19.0%). Saturday recorded the lowest
number of incidents (6.3%). The distribution suggests a relatively even spread of accidents throughout

the week, with slight peaks at the beginning and end of the workweek.
Seasonal Variation in Railway Accidents

Table 3 depicts the seasonal distribution of railway accidents. The highest number of accidents
occurred during summer (March - June) and winter (November - February), each accounting for 36.5%
of cases. The rainy season (July - October) had slightly fewer accidents (27.0%). This indicates that
extreme weather conditions in summer and winter might contribute to a higher number of railway

accidents.
Major Areas Injured in Railway Accidents

Table 4 highlights the most commonly affected regions of the body in railway accidents. Head injuries
were the most frequent (47.6%), followed by lower extremity injuries (20.3%). Injuries affecting the
entire body accounted for 15.9% of cases. Chest, Abdomen, and Pelvic injuries were less common,
occurring in 9.5% and 6.3% of cases, respectively. The high prevalence of head injuries suggests a

significant impact force in railway accidents.
Major Injuries in Railway Accidents

Table 5 provides insights into the types of injuries sustained in railway accidents. Skull fractures were
the most prevalent injury, affecting 90.5% of victims. Amputation of extremities occurred in 60.3% of
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cases. Fractures of ribs (28.6%) and pelvis (20.6%) were also notable. Other severe injuries included
intracranial hemorrhage (25.4%), laceration of the lungs (12.7%), and transection of the spine (14.3%).

The data highlights the severe and often fatal nature of railway accident injuries.
Period of Survival in Railway Accidents

Table 6 categorizes the period of survival among railway accident victims. More than half of the
victims (57.1%) were declared dead on arrival, while 42.9% died instantly at the accident site. These

figures indicate the severe impact of railway accidents, leading to rapid fatality in most cases.
Causes of Railway Accidents

Table 7 details the primary causes of railway accidents. The most common reason was crossing the
track near the platform to catch a train (39.7%), followed by being hit by a train (33.3%). Suicidal acts
such as jumping in front of a train accounted for 19.0% of cases. Other causes included falling from a
running train (1.6%) and slipping on the platform (1.6%). The high percentage of track-crossing

accidents highlights a major safety concern.
Manner of Death in Railway Accidents

Table 8 classifies railway accident fatalities based on their manner of death. A significant majority
(79.4%) of deaths were accidental, while 20.6% were attributed to suicide. This suggests that railway

accidents are predominantly unintentional, but suicide by train remains a concerning issue.

Table 1: Age and Sex of the Victims of Railway Accidents. N=63

Age Group Male (No.) Male (%) Female (No.) Female (%)
0-10 0 0.0 0 0.0
11-20 3 4.8 0 0.0
21-30 12 19.0 0 0.0
31-40 7 111 1 1.6
41-50 18 28.6 2 3.2
51-60 7 111 2 3.2
61-70 7 11.1 1 1.6
71-80 2 3.2 1 1.6
Total 56 88.9 7 111
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Figure: 1 Distribution of Age and Sex of the Victims of Railway Accidents.
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Table 2: Day-wise Variation in Railway Accidents. N=63
S.No Day No. of Cases %
1 Monday 13 20.6
2 Tuesday 9 14.3
3 Wednesday 9 14.3
4 Thursday 9 14.3
5 Friday 12 19.0
6 Saturday 4 6.3
7 Sunday 7 11.1
Total 63 100.0
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Table 3: Seasonal Variation in Railway Accidents. N=63

S. No Season No. of Cases %
1 Summer (March - June) 23 36.5
2 Rainy (July - October) 17 27.0
3 Winter (November - February) 23 36.5
Total 63 100.0
Table 4: Major Areas Injured in Railway Accidents. N=63
S.No Area Injured No. of Cases %
1 Head 30 47.6
2 Chest 6 9.5
3 Abdomen and Pelvis 4 6.3
4 Lower Extremity 13 20.3
5 All Over the Body 10 15.9
Total 63 100.0
Table 5: Major Injuries in Railway Accidents. N=63
S.No Injury No. of Cases %
1 Fracture of Skull Bones 57 90.5
2 Intracranial Hemorrhage 16 25.4
3 Contusion / Laceration of Brain 5 7.9
4 Decapitation 10 15.9
5 Transaction of Spine 9 14.3
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6 Fracture of Ribs 18 28.6

7 Fracture of Clavicle/Sternum 14 22.2

8 Laceration of Lungs 8 12.7

9 Transaction of Body 10 15.9
10 Rupture of Liver 6 95
11 Rupture of Spleen 1 1.6
12 Intestinal Perforation 3 4.8
13 Fracture of Pelvis 13 20.6
14 Amputation of Extremities 38 60.3

Table 6: Period of Survival in Railway Accidents. N=63
S.No Period of Survival No. of Cases %
1 Death on Arrival 36 57.1
2 Instantaneous Death 27 42.9
Total 63 100.0
Table 7: Causes of Railway Accidents. N=63
S.No Cause of Accident No. of Cases %
1 Crossing the track near the platform to catch the train 25 39.7
2 Fall/slip on the platform while getting off a train 1 1.6
3 Fall from a running train 1 1.6
4 Jump in front of the train 12 19.0
5 Lying on the railway track 1 1.6
6 Hit by the train 21 33.3
7 Unknown 2 3.2
Total 63 100.0
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Table 8: Manner of Death. N=63

S. No Manner of Death No. of Cases %
1 Suicidal 13 20.6
2 Accidental 50 79.4
Total 63 100.0
4. Discussion

The analysis of railway accident victims reveals significant demographic and temporal patterns that
warrant a thorough discussion in the context of existing literature on railway safety and accident
causation. The findings indicate a pronounced gender disparity among the victims, with males
constituting a significant majority of the total, a trend that aligns with previous studies highlighting the
predominance of male victims in railway accidents (Bagaria et al., 2020). This gender imbalance may
be attributed to various sociocultural factors, including occupational roles and risk-taking behaviors,
which have been documented in other transportation-related studies (Bagaria et al., 2020; Cao, 2023).

Furthermore, the age group most affected, specifically those aged 41-50 years, suggests a need for
targeted safety interventions aimed at middle-aged individuals, who may be more likely to engage in
risky behaviors such as crossing tracks to catch trains (Bagaria et al., 2020; Cao, 2023).

The temporal distribution of accidents, with peaks on Mondays and Fridays, aligns with findings from
other research indicating that human factors, including fatigue and distraction, significantly contribute
to accidents during these days (Fan et al., 2022). The lower incidence on Saturdays may reflect reduced
railway operations or leisure travel patterns, which could be further explored in future studies. Seasonal
variations, particularly the higher incidence of accidents during summer and winter, suggest that
environmental factors, such as weather conditions and visibility, play a crucial role in accident
occurrences (Lim, 2023). This is consistent with literature that emphasizes the impact of adverse

weather on railway safety, particularly during heavy rain or snow (Lim, 2023).

In terms of injury patterns, head injuries were the most prevalent, followed by injuries to the lower
extremities and multiple body injuries. This distribution underscores the need for improved protective

measures for railway users, particularly in preventing head injuries, which have been identified as a
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leading cause of fatalities in transportation accidents (Sehlikoglu, 2024). The severity of injuries, with
skull fractures and amputations being the most severe among the other injuries, highlights the critical
need for enhanced safety protocols and emergency response strategies to mitigate the impact of such
injuries (Sehlikoglu, 2024). The high percentage of victims declared dead on arrival further emphasizes
the urgency of addressing these safety concerns, as timely medical intervention could potentially

reduce mortality rates (Sehlikoglu, 2024).

The leading causes of accidents, particularly crossing tracks to catch a train and being hit by a train,
reflect a significant behavioral component that has been documented in other studies (Guo et al., 2022).
The prevalence of suicide as a cause also points to the need for mental health interventions and support
systems for individuals at risk. The overall finding that accidental deaths far outnumber suicides
reinforces the necessity for comprehensive safety measures that address both behavioral and

infrastructural factors contributing to railway accidents (Guo et al., 2022).

In light of these findings, it is imperative to consider the broader implications for railway safety
management. Enhanced safety measures, including better signage, increased surveillance at crossings,
and public awareness campaigns, could significantly reduce the incidence of accidents. Furthermore,
the integration of advanced technologies, such as artificial intelligence and machine learning, could
aid in predicting and preventing accidents by analyzing patterns in historical data (BeSinovi¢ et al.,
2022; Alawad et al., 2020). The literature suggests that a multifaceted approach, incorporating both
human factors and technological advancements, is essential for improving railway safety outcomes
(Cao, 2023; Besinovic¢ et al., 2022; Alawad et al., 2020).

4. Conclusion

This retrospective analysis highlights that railway accidents predominantly affect middle-aged males,
with peak incidents on Mondays, and Fridays, and extreme weather conditions. Head injuries and skull
fractures are the most severe among the injuries, often leading to instant death or death on arrival.
Unsafe track crossings, train hits, and suicides are the primary causes, highlighting the need for better
safety measures like footbridges, automated alerts, and public awareness campaigns. Future research
should explore behavioral risk factors, the effectiveness of safety interventions, and policy

improvements to reduce fatalities and enhance railway safety.
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6.Suggestions:

In view of a large number of railway accidents involving with just a small sample size it is

very important that we should bring in certain changes in the aspects of railway safety.

e First and foremost is the use of foot over bridges/ under bridges to cross the railway
track,

e Strictly prohibiting walking across the railway track.

e Use of barricades to stop people from crossing the track.

e Imposing heavy fines for the violators.

e Posting RPF personnel in all trains to stop college and school students from performing
stunts in the moving train.

e To increase the frequency of trains from suburban & rural areas to the city in a view to
reduce accidents that occur due to overcrowding.

e Using barricades or fences around the railway track to avoid suicide.

e Appropriate education to the public regarding railway traffic rules is a must.
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