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Even if science and technology are advancing day by day, 

public health and humanitarian issues are becoming more 

complicated. With advancements in every area, no person 

or society can totally prevent unanticipated crises. Any 

circumstance that is beyond human capacity to handle and 

requires coordinated, quick action to avoid deadly 

consequences is considered an emergency. Emergency 

management systems around the world are built on the 

capacity to successfully respond to such emergencies, 

whether they be mechanical, environmental, or medical [1]. 
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Road tra�c accidents (RTAs) are an emerging public health concern in Pakistan and have 

become a major cause of death and disability worldwide. The escalation in tra�c-related 

injuries and fatalities has been mostly caused by rapid urbanization, inadequate emergency 

services, bad infrastructure, and a lack of enforcement of tra�c laws. Objectives: To determine 

the primary causes and contributing elements of tra�c accidents in Pakistan. Methods: 

Secondary data from the District Emergency Service, Rescue 1122, for the years 2022–2023, 

were used in a descriptive retrospective study design. Data on 12,407 victims of 8,170 RTAs were 

analyzed. Major risk trends were identi�ed using descriptive and inferential statistics. Results: 

Almost over 50% of crashes involved motorbikes, with the most impacted age group being 

those between the ages of 21 and 30. The most common cause of death and disability was head 

injuries. The most frequent causes were driving underage and speeding. During the study 

period, 177 fatalities were reported. Conclusions: The results highlight how important it is to 

improve emergency systems, enforce tra�c laws, and raise public awareness in order to reduce 

RTAs.
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From an epidemiological standpoint, industrialization and 

population growth have resulted in an unparalleled 

increase in emergencies, especially RTAs. Rapid 

motorization, urbanization, and population growth have 

increased the exposure to tra�c risks, but emergency 

management skills have not kept pace accordingly [2]. 

Despite accounting for less than half of all registered 

automobiles worldwide, the WHO reported that over 90% of 

RTAs worldwide occur in low- and middle-income nations 

[3]. Pakistan has an estimated 25.3 deaths per 100,000 

people, which is still dangerously high by international 

standards, according to the WHO's 2009 study [4]. With 

increasing rates of tra�c-related fatalities and injuries, 

the province of Punjab, and especially the Sahiwal Division, 

seriously takes these issues into account. People from low-

income groups who rely on road transportation for their 

livelihoods and who are their families' only source of 

income suffer from life-altering and life-threatening 

conditions, including paralysis, fractures, or severe brain 

damage, which in turn force households into poverty traps, 

and there continues a never-ending vicious circle. 

Additionally, these injuries raise the socioeconomic load on 

communities and health systems as a whole, which results 

in long-term dependence on caretakers [5]. Pakistan, 

being one of the most populous countries in South Asia, 

nevertheless struggles with systemic inequality, resource 

s h o r t a g e s ,  v i o l e n ce,  co r r u pt i o n,  a n d  i l l i te ra cy. 

Approximately 85 million men and 89 million women make 

up the nation's population of over 174 million, and more than 

75% of them lack access to quality healthcare and 

education. [6]. The causes of tra�c injuries and related 

problems are complicated and multifactorial, like rapid 

industrialization, urban overpopulation, terrorism, 

workplace dangers, unsuitable automobiles, inadequate 

law enforcement, and disregard for safety procedures [7, 

8]. Due to tra�c jams and overworked road systems, crash 

rates are typically greater in densely populated urban 

regions than in rural areas. According to a study by Dandona 

et  al .  in  low-resource environments,  underage, 

inexperienced, and unauthorized drivers considerably 

raise road tra�c injuries [9]. Improved driver education, 

vehicle standards, and public awareness are essential 

components for lowering accident-related morbidity and 

mortality, according to the PLOS Medicine Editors [10]. 

Similar trends were found in Ghana by Keller et al. who 

e m p h a s i z e  t h r e e  c r u c i a l  a s p e c t s :  b e h a v i o r a l 

irresponsibility, a lack of enforcement, and inadequate 

infrastructure. These all contribute to escalating cases of 

tra�c injuries [11]. Furthermore, Ayuurebobi et al. 

demonstrated that the severity and results differ largely 

according to response systems, healthcare access, and 

road conditions [12]. According to Youse�fard et al. 

analysis of Iranian trends, the socioeconomic status 

always has a direct impact on the probability of death [13]. 

These results are relevant to Pakistan, where an enormous 

number of RTC victims have low-income families. Such 

socioeconomic differences in�uence the frequency and 

consequences of RTAs, according to a ten-year study 

conducted in Libya by Bodalal et al. [14]. The most common 

and avoidable causes of serious RTAs continue to be 

excessive speeding, careless driving, and negligence. 

Particularly in young individuals and daily wage earners, 

these activities lead to death or permanent impairments 

[15]. According to studies, accident rates can be 

signi�cantly decreased by putting in place skill-based 

driver education, imposing severe penalties for violations, 

and performing routine vehicle �tness tests [16]. Risky 

driving practices are the primary cause of RTAs in low- and 

middle-income countries, according to Adams et al. and 

Hareru et al. [17, 18]. Moreover, the value of forensic 

medicine in this context cannot be overlooked, especially 

when it comes to identifying the exact cause of death, the 

kind of injuries, and contributing factors in tra�c deaths; 

forensic specialists cannot be replaced. Their medico-

legal investigations offer vital evidence for preventive 

policies, legal accountability, public health surveillance, 

and the formation of a proper service structure for catering 

to RTCs. Marri et al. analyzed 2,090 medico-legal autopsies 

in Karachi and discovered that 27.8% of cases were RTC 

victims, primarily males between the ages of 20 and 40, 

resulting in a male-to-female ratio of 7:1 [19]. In addition to 

improving the knowledge of patterns of fatal injuries, 

forensic documentation also greatly contributes to the 

modi�cation of tra�c safety regulations and driver 

education initiatives. Forensic medicine plays an 

important part in comprehending and handling tra�c 

fatalities. To distinguish between main impact injuries and 

secondary traumas, such as ejection or post-impact falls, 

forensic specialists offer essential insights into the nature, 

mechanism, and causation of injuries [20]. Forensic 

specialists use post-mortem examinations to identify 

whether deaths were accidental, homicidal, or the result of 

negligence. This information is mandatory for both legal 

accountability and the development of road safety policies 

[21]. Integrating forensic data into tra�c injury registries 

helps in terms of uncovering risk trends, enhancing legal 

enforcement, and informing public awareness efforts [22]. 

Thus, forensic medicine not only determines the cause of 

death but also acts as a cornerstone for justice, prevention, 

and systemic improvement in emergency and road safety 

management systems. Finally, research on tra�c 

incidents in Sahiwal and throughout Pakistan shows that 

where forensic investigation and emergency preparedness 

need to work together, public education and awareness 

PJHSL VOL. 7 Issue. 05 May 2026
117

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v7i5.3671

Road Tra�c Accidents in Pakistan: A Forensic–Public Health Analysis
Haq IU et al.,



This study demonstrates various variables with respect to 

their data types and respective attributes with description, 

e.g., age groups, injury severity, gender, etc. (Table 1).

R E S U L T S

PJHSL VOL. 7 Issue. 05 May 2026
118

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

need to be done at an equal pace. To achieve a sustainable 

decrease in road tra�c fatality, we need to bolster 

emergency response capabilities, uphold the law, 

encourage civic engagement, and incorporate forensic 

evidence into policies. Therefore, road safety is a 

multifaceted public health concern that requires 

cooperation from the government, the community, and 

individuals.

Road tra�c accidents continue to be a major public health 

issue in Pakistan, but little research has been done to 

examine in detail the causes of the issue and the 

contribution of emergency response systems based on the 

local accident rates. This disparity restricts the 

formulation of effective measures to curb the number of 

tra�c-related injuries and deaths. Thus, the study aims to 

examine the primary causes and risks of the RTAs in 

Pakistan and assess the role of the emergency response 

services in enhancing the survival rates and informing the 

evidence-based road safety measures.

Table 1: Variables and Data Types
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M E T H O D S

This study was a descriptive retrospective, conducted at 
the District Emergency Service, Rescue 1122, Sahiwal, 
Punjab, Pakistan. The study utilized one year of o�cial 
emergency records covering the period from 2022 to 2023. 
O�cial approval for the study and access to the trauma 
register and emergency call records were granted by the 
District Emergency O�cer, Rescue 1122, Sahiwal (ref. 
No.28/2022/REO (SWL-DIV)), along with the operational 
team. Ethical approval was obtained from the Ethical 
Review Board of Federal Medical College (Ref No. 
F.10/2025/Admin-FMC). Technical and ethical approval for 
the study protocol was provided to ensure compliance with 
ethical guidelines for the use of secondary data. The target 
population includes all victims of road tra�c crashes 
reported in Sahiwal, Pakistan, during 2022-2023. These 
instances covered a broad spectrum of demographics, 
including age, gender, socioeconomic status, and place of 
residence (rural versus urban). The sample size included all 
instances (n=12,407) that were reported during the 
designated time frame. The practicality of examining all 
records and the comparatively manageable dataset size 
led to the adoption of this census-based method. A non-
probability purposive sampling technique was adopted, as 
the study relied on existing o�cial records from the 
emergency service database. The compiled data were 
presented through tables, charts, and graphs to visualize 
frequency distributions, relationships, and trends across 
variables. Data were cross-validated using the Trauma 
Registry Form from the District Headquarters Hospital, 
Sahiwal, to ensure accuracy between pre-hospital and 
hospital records. 
Data were entered and analyzed using SPSS version 26.0. 

Descriptive statistics were applied to summarize 
frequency distributions, means, and percentages. 
Inclusion Criteria include: all victims of road tra�c 
accidents recorded by Rescue 1122, both fatal and non-
fatal injury cases, and cases involving motorbikes, cars, 
trucks, rickshaws, and other vehicles. Exclusion Criteria 
include: cases unrelated to road tra�c incidents (e.g., 
burns, assaults, drowning) and incomplete or untraceable 
records with missing demographic or outcome data.

Types Variables Attributes / Description

Driver's Age, Vehicle
Type, and Cause of

Accident

Age Groups (≤20, 21–30, 31–40,
>40); Causes Include Over-
Speeding, Negligence, and

Mechanical Fault

Independent
 Variables

Minor, Moderate, Severe, Fatal
Dependent
Variables

Injury Severity,
Mortality Rate

Continuous Data in Minutes/
Hours

Confounding
Variables

Response Time,
Location, Time of Day

Gender, Residence Male/Female; Urban/Rural
Categorical

Variables

The total number of Road Tra�c crashes reported is 12407, 

amongst them, expiries are 177(1.43%), further broken up 

into 9757, 2650 males and females respectively (Table 2).

Table 2: Total number of RTCs with Victims Detail

Sr.#
Total No.
of RTCs

ExpiriesTotal No.
of Victims

Male
Victims

Female
Victims

1 8170 12407 9757 2650 177

If we further break up these road tra�c crashes into 

annual, six-month, per month, per week, and per day, we 

have an average of 1992 emergencies annually, 996 

emergencies biannually, 166 per month, 41 emergencies per 

week, and an average of 6 emergencies per day. If we look at 

the total experiences, we �gure out that there are 44 

experiences annually, and 3 per month. Out of the total 

12407 victims, 9757 are males, and 2650 are female victims. 

If we further break it down, we �nd 3101 victims annually, 

2439 of them are male, while 662 victims are female. 

Biannually, 1219 males and 331 victims are female. Monthly, 

203 male and 55 female victims, while weekly, 50 male and 

13 female victims, and daily, 7 male and 2 female victims 

suffer from road tra�c accidents. As per the interpretation 

of the data which we have received about the vehicles 

involved so far is as follows (Figure 1). 
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D I S C U S S I O N

The present study focused on RTAs. The total number of 
crashes that took place is 8170, under which the victims are 
12407, of whom 177 were mortalities. These affected 12407 
people, out of which 9757 are males and 2650 are females, 
respectively. From a forensic medicine perspective, this 
distribution of injuries provides valuable insight into the 
mechanism, dynamics, and impact forces involved in road 
tra�c collisions. Forensic experts play an essential role in 
differentiating between injuries caused by primary impact 
and secondary injuries resulting from falls, ejections, or 
subsequent hits. The predominance of head injuries and 
multiple fractures in this dataset is consistent with global 

Table 3: Distribution of Vehicles Involved, Age Groups of Victims, 
Injuries Reported, and Causes of Road Tra�c Crashes
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Figure 1: Bifurcation of Victims and Time Period 

There is an alarming situation with respect to motorbike 

involvement (55.4%) and traumatic head injuries. Careless 

attitude and unskilled driving contribute up to 50.66% in 

overall cases. Fractures are the most common lower 

extremity injury and are diagnosed in 52% and 42% of 

riders with nonfatal and fatal injuries, respectively. Of the 

12109 vehicles involved in road tra�c accidents, 1080 are 

cars, accounting for 8.77% of the total. 489 of the totals are 

buses, which make 4.88% of total vehicles involved in the 

Sahiwal Division. 631 out of 12109 vehicles are trucks 

involved in RTAs, causing multiple injuries. Another major 

cause of road tra�c crashes and traumatic head injuries is 

rickshaws and motorbike rickshaws. There are 1216 other 

vehicles, tractor trolleys, bull carts, donkey carts, bicycles, 

pedestrians, etc. This category-wise analysis helps to 

determine the most vulnerable age group with respect to 

mortality and morbidity on account of traumatic head 

injuries. The most vulnerable group is the third decade, 21-

30 years of life, which has accounted for 4323 victims in this 

period, and the second most vulnerable age group is the 

second decade, from 11-20 years, which has accounted for 

2646 victims. The third highest risk group is between 31 and 

40 years, which accounts for 2283 victims during this study 

span. Amongst all the victims of road tra�c crashes, the 

highest number is of victims of head injury, with the highest 

rate and ratio of death. The number reported so far is 1686. 

The next highest number is multiple injuries with multiple 

fractures in a single RTA, which is 1188. The lowest number 

is of the spinal injuries, which are 100, and the number of 

fractures of extremities, especially leg fractures, is 739. 

Minor injuries reported as 8694. In the number of incidents, 

any reason becomes the cause of so many fatal incidents, 

such as speeding, carelessness, wrong turns, and U-turns, 

etc (Table 3).

No. of AccidentsCategories Subcategory

6712

1080

489

631

609

1372

1216

Bikes

Cars

Buses

Trucks

Vans

Rickshaws

Others

Types of Vehicles

977

2646

4323

2283

1280

593

305

100

1686

739

1188

8694

4578

2583

471

25

513

1Y-10Y

11Y-20Y

21Y-30Y

31Y-40Y

41Y-50Y

51Y-60Y

Above 60Y

Spinal Injuries

Head Injuries

Leg Fractures

Multiple Fractures

Minor Injuries

Over Speeding

Carelessness

Wrong Turn

U Turn

Others

Age Group
of the Victims

Injuries Reported from
Road Tra�c Crashes

Causes of Road
Tra�c Crashes

Among the causes of RTCs, the biggest reason is the 

speeding of vehicles (4578). It also indicates the lack of 

adherence to the tra�c rules, as well as the poor 

monitoring of tra�c black spots by the relevant 

department. During this span of study, it is determined that 

the death rate is on the higher side, that is, 65 per annum, 

only in road tra�c crash emergencies, which was 35 at the 

start of this span of time, and reached the sad �gure of 65. 

This clearly shows the proportion of deaths with an 

increasing number of risks and vulnerabilities on the roads 

(Figure 2).

Figure 2: Pie Chart of the Proportion of Deaths 



forensic �ndings that identify the cranium and extremities 
as the most vulnerable anatomical regions in vehicular 
trauma [23]. Rapid deceleration and acceleration, coup 
and countercoup injuries, whiplash injuries, not wearing a 
helmet or seatbelt, and direct accidents with hard 
surfaces, dice injuries, and bird-foot injuries are common 
examples and can be con�rmed during medico-legal 
autopsies and forensic biomechanical analysis [24]. The 
presence of many skeletal and spinal fractures is also 
consistent with forensic analysis that points to high-
velocity collisions and inadequate vehicle restraint 
systems as the major causes of morbidity and mortality 
[25]. Despite being less common numerically, spinal 
trauma like railway-spine injury has serious medico-legal 
rami�cations because it frequently results in permanent 
impairment. In addition to establishing the cause and 
manner of injury, forensic investigation of such cases helps 
determine driver accountability, usage of protective 
measures, and adherence to tra�c safety regulations [26]. 
Injury patterns also assist investigators and forensic 
scientists in determining whether the injuries were self-
in�icted, accidental, or homicidal in nature, a necessary 
distinction in medico-legal practice. While severe head and 
spinal injuries are symptomatic of high-velocity crashes 
and inadequate emergency care, the large number of minor 
injuries described in this study probably represents low-
speed collisions and non-fatal impacts on people. 
Reconstructing the sequence of events, quantifying the 
kinetic energy transfer, and offering evidence-based 
suggestions for safety improvements are all made easier 
with the use of such forensic classi�cations [27].
This study includes victims who contacted rescue 1122 
only, and the victims treated elsewhere are not reported 
here. Activating district-level road safety authorities, 
evolving driving schools to foster skill development, 
performing road safety audits of high or low-risk areas, and 
integrating road safety education into school curricula are 
some of the strategic ideas that can bene�t the system as a 
whole.

C O N C L U S I O N S

This study emphasized how essential it is to raise public 
awareness, enhance road conditions, guarantee vehicle 
upkeep, and enforce strict tra�c regulations. Additionally, 
forensic investigation helps discover patterns and 
avoidable causes of fatal injuries, which inform evidence-
based safety actions. Ultimately, road safety is a communal 
obligation of the state, community, and individuals; that is 
why to lower risks, improve capacity, and save lives, a 
coordinated national response, incorporating medical, 
forensic, and preventive measures, is mandatory, since 
mortality from RTCs now surpasses that from major 
chronic diseases like HIV, TB, and cancer. With the help of 
this study, eventually we can be able to appreciate the 
presence of a life-saving emergency service that could 
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