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Abstract

Abstract

urban centers like Karachi, where increasing vehicular traffic, poor infrastructure, and lack of
enforcement contribute to a rising number of fatalities.

Objectives: To determine the pattern and distribution of injuries in fatal road

traffic accident victims brought for autopsy in Karachi.

Study Design & Setting: A descriptive crosssectional study conducted at the
Department of Forensic Medicine Bilawal Medical College LUMHS
Jamshoro from 19 December 2024 to 19 June 2025.

Methodology: A total of 125 medicolegal autopsy cases of fatal RTAs were
included through non-probability consecutive sampling. Data were collected using a
structured  proforma, including demographic information, road wuser category, and
detailed autopsy findings. Statistical analysis was performed using SPSS wversion 25.
Chi-square tests were applied to assess associations; p < 0.05 was considered statistically
significant.

Results: Males comprised 73.6% (n = 92) of victims, with the 31-45~year age group
most affected (33.6%). Motorcyclists (36.0%) and pedestrians (32.0%) were the most
common road users. Head and neck injuries were observed in 81.6% of cases, while
intracranial hemorrhage (69.6%) and skull fractures (60.0%) were the leading fatal
internal injuries. The most frequent cause of death was isolated head injury (43.2%). A
significant association was found between road user type and head and neck injuries (p =
0.021).

Conclusion: Head injuries and polytrauma were the predominant fatal injuries in
RTAs, especially among motorcyclists and pedestrians, indicating the urgent need for
improved road safety interventions.

INTRODUCTION

Road traffic accidents (RTAs) are a major public
health concern worldwide, resulting in substantial
morbidity, mortality, and socioeconomic burden.'
According to the World Health Organization
(WHO), road traffic injuries are the leading cause of

death for individuals aged 5-29 years, with approximately
1.3 million fatalities and 20 to 50 million non-fatal
injuries occurring annually.? The burden is particularly
significant in low- and middle-income countries, which
account for over 90% of global road traffic deaths, despite
having only about
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60% of the world’s vehicles.” In Pakistan, the rising
number of motor vehicles, combined with poor road
infrastructure, lack of enforcement of traffic laws,
andinadequate emergency response

systems, contributes to an alarming increase in
fatal RTAs.* Karachi, as the most populous city in
Pakistan and a major economic hub, has witnessed a
substantial rise in vehicular traffic in recent years.
This increase has been paralleled by a surge in road
accidents, many of which are fatal.’ Contributing
factors include reckless driving, road conditions,
absence of

pedestrian walkways, inadequate signage, and non-
compliance with helmet and seatbelt laws.°
Furthermore, the lack of systematic trauma care and
delayed pre-hospital management play a critical role
in worsening the outcomes of injured victims. Fatal
road traffic accidents not only devastate families
emotionally and financially but also pose significant
public health challenges that require urgent and
comprehensive strategies.” The injuries sustained in
RTAs are often severe and involve multiple organ
systems, most commonly affecting the head, chest,
and limbs.® Sympathetic the pattern and distribution
of injuries in fatal RTAs is essential for developing
effective injury prevention strategies, improving
trauma care systems, and guiding urban planning
and policy reforms.”'

In Pakistan, there is a relative paucity of published
data addressing the specific injury patterns in fatal
RTAs, especially in urban centers like Karachi. Most
hospital-based records focus on survivors of accidents,
while fatal cases—especially those declared dead on
arrival—are often underreported or incompletely
documented. This lack of comprehensive data limits
the ability to implement targeted interventions for
injury prevention and trauma management. This
study aims to analyze the pattern and distribution of
injuries in fatal road traffic accidents in Karachi
through postmortem examination findings. By
identifying the most frequently injured body regions
and types of trauma, the study seeks to enhance the
understanding of injury mechanisms in fatal RTAs.
The results will be instrumental for health
professionals, policymakers, and urban planners to

adopt evidence-based strategies to reduce road traffic
mortality.

MATERIALS AND METHODS

This descriptive cross-sectional study was conducted at the
Department of Forensic Medicine Bilawal Medical
College LUMHS Jamshoro from 19 December 2024 to
19 June 2025 following approval from the Institutional
Review Board. A total of 125 cases of fatal road traffic
accidents were included in the study. The sample size was
calculated using OpenEpi software, considering a 95%
confidence level, 5% margin of error, and an expected
frequency of 50% for different injury patterns, yielding
a sample of 125 cases. All

individuals who were brought dead to the
medicolegal section due to road traffic accidents and
underwent a complete medico-legal autopsy were
included. Cases where death occurred due to other
causes such as homicide, suicide, poisoning,
drowning, burns, electrocution, or where the
postmortem examination was not performed were
excluded from the study. Convenience sampling
technique was used.

Data were collected using a structured proforma,
which included demographic details such as age,
gender, and type of road user (pedestrian,
motorcyclist, passenger, or driver), as well as detailed
autopsy findings related to the pattern and
distribution of injuries. Injuries were categorized by
anatomical region—head and neck, thorax, abdomen,
pelvis, upper limbs, and lower limbs—and by type,
such as contusions, abrasions, lacerations, fractures,
or internal organ damage. The probable cause of
death as noted in the autopsy report was also
recorded.

All autopsies were conducted by qualified forensic
pathologists using standard protocols. External and
internal examinations were performed to document
visible and hidden injuries respectively. Radiological
investigations (where available) and histopathological
analysis (when required) were also considered to
support the diagnosis. Particular attention was paid
to determining whether the injury was fatal in
isolation or in combination with other injuries.
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Data were entered and analyzed using SPSS version
25.0. Descriptive statistics were used to
summarize demographic information and injury
patterns. Frequencies and percentages were
calculated for categorical variables such as
gender, type of road user, and types of injuries.
Cross-tabulations were used to explore the
association between injury distribution and
demographic variables. The findings were
presented in tables and graphs where
appropriate.

RESULTS

Table 1 shows that the most affected age

group in fatal RTAs was 31-45 years (42, 33.6%),
followed by

19-30 years (38, 30.4%), 46-60 years (20, 16.0%),
0-18 years (15, 12.0%), and >60 years (10, 8.0%).
Males were predominantly involved (92, 73.6%)
compared to females (33, 26.4%). Among road user

categories, motorcyclists accounted for the highest
number of fatalities (45, 36.0%), followed by
pedestrians (40, 32.0%), passengers (28, 22.4%), and
drivers (12, 9.6%). Table 2 shows that the most
common external injury among fatal RTA victims
was abrasions (110, 88.0%), followed by contusions
(96, 76.8%), lacerations (89, 71.2%), visible fractures
(67, 53.6%), and amputations (7, 5.6%). As per
Table 3, the most frequently affected body region
was the head and neck (102, 81.6%), followed by the
thorax (75, 60.0%), lower limbs (65, 52.0%),
abdomen (58, 46.4%), upper limbs (47, 37.6%),
pelvis (28, 22.4%), and spinal injuries (20, 16.0%).
Table 4 indicates that intracranial hemorrhage was
the most common fatal internal injury (87, 69.6%),
followed by skull fractures (75, 60.0%), rib fractures
with lung injury (48, 38.4%), multiple organ injuries
(42, 33.6%), liver lacerations (30, 24.0%), spleen
rupture (18, 14.4%), and cardiac injury (10, 8.0%).

Table 5 presents the probable causes of death based
on autopsy findings. The most frequent cause was
isolated head injury (54, 43.2%), followed by
polytrauma involving multiple injuries (40, 32.0%),
chest trauma (15, 12.0%), isolated abdominal injury
(7, 5.6%), spinal cord injury (5, 4.0%), and
hemorrhagic shock due to limb injury (4, 3.2%).
Table 6 shows the association between type of road
user and body region of injury. Head and neck
injuries were most common in pedestrians (35,
87.5%) and motorcyclists (39, 86.7%) compared to
passengers (21, 75.0%) and drivers (7, 58.3%), with a
statistically significant difference (p = 0.021). No
significant associations were found between road
user type and injuries to the thorax (p = 0.312),
abdomen (p = 0.901), pelvis (p = 0.681), upper limbs
(p = 0.208), lower limbs (p = 0.622), or spine (p =
0.171).

Table 1: Demographic Distribution of Fatal RTA Victims (n = 125)

Variables Category n (%)
Age Group (years) 0-18 15 (12.0%)
19-30 38 (30.4%)
31-45 42 (33.6%)
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46-60 20 (16.0%)

>60 10 (8.0%)
Gender Male 92 (73.6%)

Female 33 (26.4%)
Type of Road User Pedestrian 40 (32.0%)

Motoreyclist 45 (36.0%)

Passenger (car/bus) 28 (22.4%)

Driver (car/bus/truck) 12 (9.6%)

Table 2: External Injuries Noted During Autopsy (n = 125)
Type of Injury n (%)

Abrasions 110 (88.0%)
Contusions 96 (76.8%)
Lacerations 89 (71.2%)

Fractures (visible)

67 (53.6%)

Amputations

7 (5.6%)
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Amputations Type of Injury

Table 3: Distribution of Injuries by Body Region (n = 125)

Body Region n (%)
Head and Neck 102 (81.6%)
Thorax 75 (60.0%)
Abdomen 58 (46.4%)
Pelvis 28 (22.4%)
Upper Limbs 47 (37.6%)
Lower Limbs 65 (52.0%)
Spinal Injuries 20 (16.0%)

Table 4: Types of Fatal Internal Injuries Identified (n = 125)

Internal Injury Type n (%)

Intracranial Hemorrhage 87 (69.6%)
Skull Fracture 75 (60.0%)
Rib Fractures with Lung Injury 48 (38.4%)
Liver Laceration 30 (24.0%)
Spleen Rupture 18 (14.4%)
Cardiac Injury 10 (8.0%)

Multiple Organ Injuries 42 (33.6%)

Table 5: Probable Cause of Death Based on Autopsy Findings (n = 125)

Cause of Death n (%)
Head Injury (isolated) 54 (43.2%)
Polytrauma (multiple injuries) 40 (32.0%)
Chest Trauma (isolated) 15 (12.0%)
Abdominal Injury (isolated) 7 (5.6%)
Spinal Cord Injury 5 (4.0%)
Hemorrhagic Shock (due to limb injury) 4 (3.2%)
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Table 6: Association Between Type of Road User and Region of Injury (n = 125)

Region of Pedestrian (n = Motorcyclist (n = Passenger (n = Driver (n = pvalue
Injury 40) 45) 28) 12)

Head and 35 (87.5%) 39 (86.7%) 21 (75.0%) 7 (58.3%) 0.021*
Neck

Thorax 20 (50.0%) 32 (71.1%) 15 (53.6%) 8 (66.7%) 0.312
Abdomen 18 (45.0%) 23 (51.1%) 12 (42.9%) 5 (41.7%) 0.901
Pelvis 10 (25.0%) 8 (17.8%) 6 (21.4%) 4 (33.3%) 0.681
Upper Limbs 12 (30.0%) 21 (46.7%) 8 (28.6%) 6 (50.0%) 0.208
Lower Limbs 22 (55.0%) 20 (44.4%) 15 (53.6%) 8 (66.7%) 0.622
Spinal Injuries | 4 (10.0%) 7 (15.6%) 5 (17.9%) 4 (33.3%) 0.171

*pvalue derived using Chissquare test, *Significant at p < 0.05
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DISCUSSION

Road traffic accidents (RTAs) are a major public
health issue globally, especially in low- and middle-
income countries like Pakistan. Karachi, being the
most populous city, reports a high incidence of fatal
RTAs due to increasing traffic volume, poor
infrastructure, and weak law enforcement.!" Fatal
injuries in RTAs often involve head trauma, internal

fractures.”

organ  damage, and  multiple
Understanding the pattern and distribution of these
injuries can help guide preventive strategies.
Postmortem examinations offer reliable insights into
the nature of fatal injuries. This study aims to
evaluate the demographic profile and injury
distribution among fatal RTA victims in Karachi.
The present study highlights that young adult males
were most commonly affected in fatal RTAs, with
73.6% of victims being male and the 31-45-year age
group constituting the highest proportion (33.6%).
These findings are consistent with Khurshid et al.
(2021)," who reported 54.5% of fatalities in the 18-
40-year age group and a maletofemale ratio of
6.03:1, as well as Ahmer et al. (2019),"” where 91.9%
of victims were male and 64.4% were aged 15-35
years. Similarly, Muhammad et al. (2022) observed
that 86.6% of road traffic injury (RTI) victims were
males and 43.1% belonged to the 18-29 age group.”!
In our study, motorcyclists (36.0%) and pedestrians
(32.0%) were the most common road users involved
in fatal incidents. This aligns with Raza et al. (2013),
who reported that pedestrians formed 31.1% of cases
and were mainly hit by cars (38.9%)."> Khokhar et al.
(2020) also noted a high proportion of pedestrian
victims (57%), followed by two-wheelers (24%)."”

Similarly, Raja et al. (2023) found that 68.3% of
victims were motorcyclists and 16.6% were
pedestrians.'®

In terms of injury pattern, head and neck
injuries were most prevalent in our study
(81.6%), followed by thoracic (60.0%) and lower
limb injuries (52.0%). This strongly correlates
with Raza et al., who identified head injuries in
59.4% of cases (p < 0.001),"” and Khurshid et

al., who found head injuries responsible for

death in 64.6% and skull fractures in 53%."* In
contrast, Shamim et al. (2017) reported a higher
frequency of lower limb injuries (44.7%) and
comparatively fewer head and neck injuries (27.8%),
indicating a predominance of non-fatal trauma in
their cohort."” Raja et al. also reported head and neck
injuries in 33.3% of highway accidents and 40.0% in
city limits, with lower limb injuries being second
most common.'® However, in Muhammad et al.,
lower limbs (64%) were the most frequent site,
followed by upper limbs (37.6%) and head injuries
(32.2%)."!

Regarding fatal internal injuries, our study found
intracranial hemorrhage (69.6%) and skull fractures
(60.0%) to be the leading causes, followed by rib
fractures with lung injury (38.4%) and multiple
organ injuries (33.6%). These findings are in line
with Khurshid et al., who reported head injury as the
cause of death in 64.6% and multiple traumatic
injuries in 26.4%, with chest, abdomen, and pelvic
injuries contributing 4.5%, 3.7%, and 0.8%,
respectively.'* Similarly, Khokhar et al. reported head
injury in 69%, chest trauma in 17%, and abdominal
and pelvic injuries in 10% and 3%, respectively."

Our study also observed a statistically significant
association between road user type and head and neck
injuries (p = 0.021). This supports Zia et al. (2019), who
found a significant relationship (p < 0.05) between mode
of transport and injury severity.'® While Hayat et al.
(2019) focused on emergency medical services and
reported a relatively low mortality rate (0.83%), our
autopsy-based study provides a focused evaluation of fatal
outcomes.”® Our findings reinforce previous evidence that
head injuries remain the predominant cause of death in
RTAs, with motorcyclists and pedestrians being the most
vulnerable. Differences in injury site prevalence between
studies may reflect variations in study settings, fatality
inclusion criteria, and emergency response systems.

A key strength of the study is the use of complete autopsy
data, which provides accurate and objective injury
documentation. The sample size of 125 cases enhances
the validity of findings. Inclusion of different road user
types offers a comprehensive overview of injury patterns.
However, limitations include reliance on data from a
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single city, which may limit generalizability. The
study excludes non-fatal injuries and pre-hospital
deaths not brought for autopsy. Additionally, missing
pre-accident clinical information may have limited
certain contextual interpretations.

CONCLUSION

Head injuries and polytrauma were the most
common causes of death in fatal RTAs in Karachi.
Motorcyclists and pedestrians were the most
vulnerable groups. Targeted interventions and
improved road safety measures are urgently needed
to reduce fatality rates.
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