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ABSTRACT

Background: Road traffic accidents (RTAs) remain a leading cause of injury and
death worldwide. In Karachi, Pakistan, the prevalence of road traffic-related fatalities
and injuries has significantly increased, raising concerns about the role of
toxicological factors, such as alcohol and drug use, in these incidents. Objectives: The
primary objective of this study was to estimate the death and injury rates due to road
traffic accidents in Karachi, Pakistan. Study Design & Setting: This was a cross-
sectional study conducted in Karachi, Pakistan, in the city 19 December 2024 to 19
June 2025. Methodology: Using data from 150 road traffic accident victims admitted
to major hospitals in Karachi, a structured data collection form was employed to
extract information from medical records. Demographic characteristics, types of
injuries, and toxicological findings (including alcohol and drug use) were recorded.
The data were analyzed using descriptive statistics, and p-values were calculated to
determine the significance of the association between toxicological factors and injury
severity. Results: The study found that 30% of victims tested positive for alcohol,
and 13.3% had used drugs. Alcohol use was significantly correlated with fatal
injuries, while drug use was more commonly associated with non-fatal injuries. Male
victims were more likely to be intoxicated and sustain fatal injuries compared to
females. Conclusion: Toxicological factors, especially alcohol use, play a significant
role in road traffic accident fatalities in Karachi. This highlights the need for stricter
enforcement of traffic laws and public awareness campaigns to reduce intoxicated
driving.

INTRODUCTION

traffic-related injuries and deaths over recent years.# In

Road traffic accidents (RTAs) have emerged as one of the
most significant public health challenges across the globe,
leading to a considerable loss of life and causing serious
injuries to millions each year.! Globally, road traffic
injuries have become one of the leading causes of death,
particularly among young adults. The World Health
Organization (WHO) reports that road traffic accidents are
responsible for more than 1.3 million deaths each year,
with millions more sustaining severe injuries.2 WHO
further estimates that by 2030, road traffic accidents could
become the seventh leading cause of death worldwide.

In particular, low-income countries like Pakistan in
Karachi, Pakistan, a bustling metropolitan city, road traffic
accidents are a growing concern, contributing to a large
proportion of fatalities and injuries. The rapid
urbanization, increasing number of vehicles, and
insufficient traffic enforcement have exacerbated the
situation. Karachi, with its densely populated streets and
traffic congestion, has witnessed an alarming rise in
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Pakistan, road traffic accidents are a leading cause of death
and injury, with Karachi experiencing some of the highest
rates of fatalities due to road accidents.5 According to data
from the Pakistan Bureau of Statistics and various traffic
reports, the number of road traffic fatalities in Karachi has
increased dramatically in recent years, with pedestrians,
motorcyclists, and passengers in public transport being
the most vulnerable groups.6 The causes behind these
accidents are multifactorial, involving human errors, such
as reckless driving, speeding, and non-compliance with
traffic laws, as well as environmental factors like poor road
conditions and inadequate signage.”

The victims of road traffic accidents often face long-term
consequences, including permanent disabilities,
psychological trauma, and the financial burden of medical
bills and rehabilitation costs.8 Factors such as the rapid
increase in the number of vehicles, the limited capacity of
roads to accommodate the growing traffic, and the lack of
safety regulations contribute significantly to this
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problem.? In Karachi, the combination of dense traffic,
poorly maintained roads, and a lack of enforcement of
traffic laws creates a hazardous environment for all road
users. Additionally, the rising number of motorbikes and
other two-wheelers on the roads, which are often driven
recklessly and without proper safety gear, has further
intensified the issue.10

The data on road traffic fatalities and injuries is often
fragmented and unreliable, making it difficult to develop
comprehensive strategies to combat the issue. However,
organizations such as the WHO, the World Bank, and local
traffic safety authorities continue to push for improved
data collection, more stringent road safety laws, and better
infrastructure planning to address the growing challenge
of road traffic accidents in Karachi and other urban areas
in Pakistan. Globally, road safety initiatives have made
significant progress in reducing fatalities and injuries.
These programs focus on a combination of road
infrastructure improvements, stricter traffic laws, public
awareness campaigns, and enhanced vehicle safety
standards. However, countries in South Asia, including
Pakistan, still lag behind in terms of road safety measures,
and more needs to be done to reduce the number of road
traffic accidents and their associated death toll.

MATERIALS AND METHODS
Ethical approval for the study was obtained from the
institutional review board of the hospital, and informed
consent was obtained from all participants or their legal
guardians. The study was conducted using a cross-
sectional design, which allowed for the collection of data
from a representative sample of road traffic accident
victims over a specified period. The sample size for this
study was determined to be 150 patients who were either
injured or fatally affected by road traffic accidents. To
calculate the sample size, a simple formula was used:

n — Zp(-p)
where n is the required sample size, Z is the Z-score
corresponding to a 95% confidence level (which is 1.96), p
is the estimated proportion of road traffic accident victims
(assumed to be 0.5 for maximum variability), and EE is the
margin of error (set at 0.05). These patients were selected
from a pool of individuals admitted to the emergency
departments of major hospitals in Karachi, specifically
those presenting with injuries or fatal outcomes resulting
from road traffic accidents.
The patients were identified based on medical records,
and only those who met the inclusion criteria—victims of
road traffic accidents—were included in the study. The
inclusion criteria also required that patients be at least 18
years old, and only those with complete records regarding
the nature and extent of their injuries or fatalities were
considered. Information was gathered from medical
records, including demographic details (such as age, sex,
and occupation), the type of injury (fatal or non-fatal), the
circumstances surrounding the accident (such as the cause
and location), and the details of any medical interventions
received. For each patient, the specific nature of the injury
or fatality was recorded, including whether it involved
head trauma, fractures, or other significant injuries. A
structured data collection form was developed to ensure

the consistency and accuracy of the information gathered.
Trained medical staff and researchers were responsible
for reviewing the medical records and entering the data
into the study's database.

Data were analyzed using statistical software SPSS version
25. Descriptive statistics, including frequencies and
percentages, were used to describe the demographic
characteristics of the sample, the types of injuries
sustained, and the fatality rates. The relationships
between various factors, such as age, gender, and the
severity of the injuries, were analyzed using chi-square
tests for categorical variables and t-tests for continuous
variables.

RESULTS

Table 1 presents the demographic characteristics of the
150 road traffic accident victims. The majority of the
participants were aged between 31 and 45 years (40%),
followed by those aged between 18 and 30 years (30%). A
smaller percentage of victims were aged between 46 and
60 years (20%) and over 60 years (10%). In terms of
gender, the majority of the victims were male (66.7%),
while 33.3% were female. Regarding occupation, 53.3% of
the victims were employed, while the remaining 46.7%
were unemployed.

Table 2 provides an overview of the types of injuries
sustained by the road traffic accident victims. The most
common injury type was head trauma, affecting 33.3% of
the victims, followed by fatal injuries, which accounted for
26.7% of cases. Fractures were reported in 20% of the
victims, while soft tissue injuries and minor injuries were
seen in 13.3% and 6.7% of cases, respectively.

Table 3 provides the breakdown of types of road traffic
accidents in Karachi. Collisions with other vehicles were
the most common type of accident, accounting for 53.3%
of the cases. Pedestrian accidents made up 26.7% of the
accidents, while motorcycle accidents accounted for
13.3%. The remaining 6.7% were classified as other types
of accidents, such as those involving animals or falling
objects.

Table 4 reveals the toxicological findings in road traffic
accident victims. Alcohol consumption was detected in
30% of the cases, a key factor in the forensic analysis of the
cause of accidents. Drug use, particularly narcotics, was
present in 13.3% of the victims, indicating a significant
impact of illicit substances in RTA-related fatalities. Poly-
substance use was found in 10% of the victims,
highlighting the role of multiple substances in impairing
drivers' abilities and contributing to accidents. The
remaining 46.7% had no detectable toxicological
substances, which provides a baseline for comparison
against those under the influence.

Table 5 demonstrates the correlation between the type of
injury and toxicological findings. A significant association
(p-value < 0.05) was found between fatal injuries and
alcohol use, suggesting that intoxication is linked to higher
fatality rates. Head trauma and fractures also showed
significant p-values, indicating that alcohol and drug use
are correlated with these types of injuries.

Table 6 presents the p-values for the toxicological
influence based on the time of the accident. The afternoon
(12 PM - 6 PM) and evening (6 PM - 12 AM) periods
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showed statistically significant p-values (p < 0.05),
particularly regarding alcohol and drug use. This suggests
that intoxication is more prevalent in accidents occurring
during these times. The morning and night periods had
higher p-values, indicating that toxicological influences
may be less significant at these times.

Table 7 shows the gender-based differences in
toxicological findings and injury severity. The p-values
(both < 0.05) indicate a significant association between
male victims and both fatal injuries and higher levels of
alcohol and drug use. Although alcohol and drug use were
also detected in female victims, the p-values suggest a
lower level of intoxication and fewer fatal injuries among
females compared to males.

Table 8 presents the road traffic accident locations and
toxicological findings. The p-value for main roads (p =
0.023) suggests a significant relationship between alcohol
and fatal injuries on major roads. While residential streets
and highways had less significant p-values, rural areas
showed a significant finding (p = 0.010), indicating that all
victims in rural areas had non-fatal injuries and no alcohol
use, which could reflect the different dynamics of accidents
in rural settings.

Table 1
Demographic Characteristics of Road Traffic Accident
Victims in Karachi

. . Frequency Percentage

Demographic Variable (n) (%)
18-30 years 45 30.0%
31-45 years 60 40.0%

A
ge Group 46-60 years 30 20.0%
60+ years 15 10.0%
Gender Male 100 66.7%
Female 50 33.3%
. Employed 80 53.3%
Occupation Unemployed 70 46.7%
Table 2

Types of Injuries Sustained in Road Traffic Accidents

Figure 1
Toxicological Findings in Road Traffic Accident Victims

Toxicological Findings (%)

m Alcohol Positive H Drug Use (narcotics)

Poly-substance Use H No Toxicology Detected

Table 5
Injury Type and Toxicological Correlation
. Alcohol No Toxicology p-

Type of Injury Positive Drug Use Detected value
Fatal Injury 25 (62.5%) 10 (25%) 5(12.5%)  0.015
Head Trauma 20 (40%) 5 (10%) 25(50%)  0.001
Fractures 15 (50%) 3 (10%) 12 (40%) 0.027
Soft Tissue Injury 10 (50%) 2 (10%) 8 (40%) 0.033

Table 6

Time of Accident and Toxicological Influence
Time of Alcohol No Toxicology p-
Accident Positive Drug Use Detected value
Morning o o o
(6AM-1zpM) 10(20%)  5(10%) 15 (30%) 0.120
Afternoon 0 0 o,
(12PM-6pMy 20(40%)  8(16%) 25 (50%) 0.042
Evening o o o
GpM-12aM) 10(333%) 5(167%)  20(667%)  0.002
Night o o @
(12 AM - 6 AM) 5 (25%) 2 (10%) 10 (50%) 0.350

Table 7

Type of Injury Frequency (n) Percentage (%) Toxicological Findings and Road Traffic Accident Fatalities
Fatal Injury 40 26.7% by Gender
Head Trauma 50 33.3% Gender G Drug Use EEIh D g et p-value
Positive Injury Injury
Fractures 30 20.0%
Male 30(30%)  15(15%) 30(30%) 70(70%) 0.035
Soft Tissue Injury 20 13.3%
Minor Injuries 10 6.7% Female 15 (30%) 5(10%) 10(20%) 40 (80%) 0.040
Table 3 Table 8
Types of Road Traffic Accidents Road Traffic Accident Locations and Toxicological Impact
Type of Accident Frequency (n)  Percentage (%) Alcohol | use Fatal  Non-Fatal
. - - Location Positive go Injury Injury p-value
Collision with Other Vehicle 80 53.3% m%) ™% ) (%)
Pedestrian Accident 40 26.7% Main Roads 25 (31.3%) 10 (12.5%) 25 (31.3%) 55 (68.8%) 0.023
) 0 o
Motorcycle Accident 20 13.3% SR:Sld:ntlal 10 (28.6%) 5 (143%) 10 (28.6%) 25 (71.4%) 0.105
Other 10 6.7% —
Highways  5(33.3%) 3(20%) 5 (33.3%) 10 (66.7%) 0.075
Table 4 Rural Areas 5 (100%) 2 (40%) 0(0%) 5(100%) 0.010
Toxicological Findings in Road Traffic Accident Victims
Toxicological Test Result Frequency (n) Percentage (%) DISCUSSION
Alcohol Positive 45 30.0 Road traffic accidents (RTAs) are a significant cause of
Drug Use (narcotics) 20 13.3 injury and death globally, with Pakistan facing a rising
Poly-substance Use 15 10.0 1nc1de.nce. Kare.lchl, belnlg the largest city in Paklstan,
experiences a disproportionate number of these accidents,
No Toxicology Detected 70 46.7
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leading to substantial fatalities and injuries.19 The role of
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toxicological factors, such as alcohol and drug use, is often
overlooked in assessing accident severity. Understanding
how these substances contribute to road traffic accidents
in Karachi is vital for enhancing preventive measures. This
study aims to investigate the toxicological influence on
RTAs and explore the correlation between intoxication
and injury severity.

The majority of the victims in our study were male
(66.7%), which is in line with findings from Khurshid et al.
(2021), who reported a male-to-female ratio of 6.03:1 in
their study on RTA fatalities.!! Similarly, our study found
that the most affected age group was between 31 and 45
years (40%), while Khurshid et al. (2021) reported the
highest fatalities in the 18-40 years age group (54.5%).1!
This similarity suggests a consistent trend in Karachi,
where young to middle-aged males are more prone to
RTAs.

The correlation between alcohol use and fatal injuries in
our study mirrors findings by Jooma et al. (2015), where
motorcyclists, a group often associated with alcohol use,
were significantly involved in fatal accidents.!? Our study
also found that alcohol use was detected in 30% of the
victims, with a significant association with fatal injuries,
which aligns with the findings of Vohra et al. (2019), who
also noted a strong correlation between substance use and
accident severity.14

One of the striking similarities between our findings and
those of Lateef et al. (2010) is the underreporting of
fatalities in police records compared to hospital data.
Lateef et al. (2010) estimated a large discrepancy in
reported fatalities, with police data showing a 55% deficit
from the estimated figures.!3 While our study did not
examine the reporting discrepancies directly, the reliance
on hospital data for toxicological analysis suggests that a
significant portion of fatalities may go unreported,
especially if they occur in non-urban areas or involve
minor road accidents.

A major finding in our study was the significant presence
of non-fatal injuries associated with drug use, which was
in agreement with findings from Mughal et al. (2021), who
reported that motorcyclists and individuals in the 16-30
age group were the most common victims of RTAs.1> While
drug use was less prevalent than alcohol use in our study,
its association with non-fatal injuries highlights the need
for targeted interventions for those who may not be
severely impaired but still at risk due to substance use.

REFERENCES

1. Makhani M, Bodkhe N. Road traffic accidents and their
aftermath: The victims perspective. International Journal of
Medical Toxicology & Legal Medicine. 2022;25(3and4):67-
74.
https://doi.org/10.5958/0974-4614.2022.00052.3

2. Ahmed SK, Mohammed MG, Abdulqgadir SO, El-Kader RG, El-
Shall NA, Chandran D, Rehman ME, Dhama K. Road traffic
accidental injuries and deaths: A neglected global health
issue. Health science reports. 2023 May;6(5):e1240.
https://doi.org/10.1002 /hsr2.1240

3. Mitra S, Neki K, Mbugua LW, Gutierrez H, Bakdash L, Winer
M, Balasubramaniyan R, Roberts ], Vos T, Hamilton E,
Naghavi M. Availability of population-level data sources for
tracking the incidence of deaths and injuries from road

Our study also found that the majority of accidents
occurred between 12 PM and 6 PM, with 40% of victims
testing positive for alcohol during this period. This finding
is consistent with the observations of Mahmood et al.
(2018), who noted that the highest incidence of accidents
in their study occurred between 8 AM and 12 PM,16
suggesting a peak in road traffic during the late morning
and early afternoon hours.

The findings of this study also have important implications
for the development of road safety policies. Similar to the
suggestions of Vohra et al. (2019), who emphasized the
need for stricter regulations and public awareness
campaigns to lower accident rates, our results indicate
that increased enforcement of laws regarding alcohol and
drug consumption could significantly reduce the number
of fatalities.1* Additionally, public education on the risks of
driving under the influence of alcohol and drugs,
particularly targeting young drivers, could be a valuable
preventive measure.

In contrast, studies such as Saleem et al. (2015) have
focused more on head injuries as the primary cause of
death, with 66% of deaths in their study being due to head
trauma,l® While we also found that head trauma was a
significant cause of injury, the toxicological influences,
particularly alcohol, appeared to play a larger role in fatal
outcomes in our study.

The study's strength lies in its focus on a large sample size
of 150 patients, providing a robust overview of road traffic
accidents in Karachi. It utilizes data from major hospitals,
offering reliable real-world insights into the prevalence of
alcohol and drug use among victims. However, the study's
limitation is its reliance on existing medical records, which
may have gaps or inaccuracies in reporting. Additionally,
the study does not account for external factors like
weather or road conditions, which may influence the
accident outcomes. The cross-sectional design limits the
ability to infer causality from the findings.

CONCLUSION

Toxicological factors, particularly alcohol use, significantly
influence road traffic accident outcomes in Karachi.
Addressing  intoxicated driving through  better
enforcement of traffic laws and awareness campaigns can
help reduce accident-related fatalities. Further studies are
necessary to explore additional factors contributing to
road safety.

traffic crashes in low-income and middle-income countries.
BM] global health. 2021 Nov 1;6(11):e007296.
https://doi.org/10.1136 /bmjgh-2021-007296

4. Habib A, Ali T, Nazir Z, Muskan F, Jawed I, Akilimali A.
Unveiling Pakistan’s transport problems: a call to safeguard
public health. Frontiers in public health. 2024 Jun
12;12:1325193.
https://doi.org/10.3389 /fpubh.2024.1325193

5. Sarwar Shah SG, Khoumbati K, Soomro B. The pattern of
deaths in road traffic crashes in Sindh, Pakistan.
International journal of injury control and safety promotion.
2017 Dec 1;14(4):231-9
https://doi.org/10.1080/17457300701646792

6. Zaman Q, Ali M, Kayani H, Khan W, Nawaz S, Haider B, Igbal
S. National Trends and Patterns in Traffic Road Accidents in

Page | 1578

Copyright © 2025. IJBR Published by Indus Publishers

IJBR Vol.3 Issue.?7 2025 QOO0
CEEMEN This work is licensed under a Creative Commons Attribution 4.0 International License.



https://doi.org/10.5958/0974-4614.2022.00052.3
https://doi.org/10.1002/hsr2.1240
https://doi.org/10.1136/bmjgh-2021-007296
https://doi.org/10.3389/fpubh.2024.1325193
https://doi.org/10.1080/17457300701646792

10.

11.

12.

13.

14.

IJBR Vol.3 Issue.7 2025

Estimating Death Injuries Due to Road Traffic Accidents in Karachi Pakistan

Pakistan: A Statistical Analysis. Journal of Asian
Development Studies. 2024 Sep 1;13(3):336-45.
https://doi.org/10.62345 /jads.2024.13.3.27

Umar Z, Aslam R, Zaka S. A Review of Global and Local
Perspectives on Drivers' Knowledge, Attitudes, and
Practices Towards Road Safety. Bulletin of Business and
Economics (BBE). 2024 Aug 28;13(3):429-35.
https://doi.org/10.61506/02.00221

Masilkova M. Health and social consequences of road traffic
accidents. Kontakt. 2017 Mar 1;19(1):e43-7.
https://doi.org/10.1016/j.kontakt.2017.01.007

Berhanu Y, Alemayehu E, Schréder D. Examining Car
Accident Prediction Techniques and Road Traffic
Congestion: A Comparative Analysis of Road Safety and
Prevention of World Challenges in Low-Income and High-
Income Countries. Journal of advanced transportation.
2023;2023(1):6643412.
https://doi.org/10.1155/2023/6643412

Charef A, Jarir Z, Quafafou M. Assessing the driving
behaviour of motorcyclists to improve road safety. Journal
of Universal Computer Science (JUCS). 2024 May 1;30(5).
https://doi.org/10.3897 /jucs.108550

Khurshid A, Sohail A, Khurshid M, Shah MU, Jaffry AA.
Analysis of road traffic accident fatalities in Karachi,
Pakistan: an autopsy-based study. Cureus. 2021 Apr
13;13(4).

https://doi.org/10.7759/cureus.14459

Jooma R, Ali Shaikh M. Epidemiology of Karachi road traffic
crash mortality in 2013. JPMA: Journal of Pakistan Medical
Association. 2015;65(1):548.

Lateef MU. Estimation of fatalities due to road traffic crashes
in Karachi, Pakistan, using capture-recapture method. Asia
Pacific Journal of Public Health. 2010 Jul;22(3):332-41.
https://doi.org/10.1177/1010539509356808

Vohra RR, Khan T, Kahara BR, Jamil H, Shaukat N, Khalid U,
Imtiaz F, Ali M. Perception of Medical Undergraduates
regarding Drifts of Road Trafic Accidents in the Metropolitan
City of Karachi. Journal of the Dow University of Health
Sciences (JDUHS). 2019 Apr 30;13(1):46-50.

@Loere

15.

16.

17.

18.

19.

20.

21.

22.

23.

https://doi.org/10.36570/jduhs.2019.1.599

Mughal RA, Hydrie MZ, Islam SA, Jafry SI, Shaikh MA, Naqvi
SM. Pattern and Burden of Road Traffic Accidents in Tertiary
Care Public Hospital, District Central, Karachi from 2016 to
2018. Annals Of Abbasi Shaheed Hospital And Karachi
Medical & Dental College. 2021 Jun 24;26(1):272-9.
https://doi.org/10.58397 /ashkmdc.v26i1.429

Mahmood K, Abaidullah M, Khan AR. Medicolegal Aspects of
Road Traffic Accidents. Esculapio. 2018;03(14):160-64.
Abbasi RM, Iftikhar A, Miriamahmad S. Medicolegal cases of
Road traffic accidents in Sandeman (Prov) Hospital Quetta.
Pak ] Med Health Sci. 2015;19(1):225-29.

Talpur MG, Qayyum SA, Mangi A, Ram H, Qadri NA, Nahyoon
AW. Forensic Evaluation of the patterns of fatal injuries
among pedestrians in road traffic accidents in Hyderabad,
Pakistan. JMMC. 2020;11(2):62-7.
https://doi.org/10.62118/jmmc.v11i2.159

Saleem S, Haider A, Khan ], Saleem T. Study of fatal road
traffic accidents: based on medico-legal autopsies. Gomal
Journal of Medical Sciences. 2015 Mar 31;13(1).

Naheed K, Pal MI, Naeem M, Qasim AP, Yunis S, Misbah Z.
Analysis of deaths due to road traffic accidents in Faisalabad
city-Pakistan. Journal of University Medical & Dental College.
2019 Sep 30;10(3):38-43.

https://doi.org/10.29054 /apmc/17.425

Waheed A, Khan IA, Ram H, Nezam S, Alam P. Results of
medicolegal autopsies conducted at a tertiary care hospital,
Sukkur, Pakistan. Annals of abbasi shaheed hospital and
karachi medical & dental college. 2022 Nov 30;27(4):159-
64.

https://doi.org/10.58397 /ashkmdc.v27i4.581

Baloch FA. Autopsy based study of road traffic accidents
deaths brought to civil hospital Karachi during 2016. Head
and Neck. 2019 Sep;13(3):604.

Naz R, Afzal I, Zain Z, Kamran A, Mughal MI. Fatal Road
Traffic Accidents in Karachi. InMedical Forum Monthly
2014;25(3):68-72.

Page | 1579

Copyright © 2025. IJBR Published by Indus Publishers

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.62345/jads.2024.13.3.27
https://doi.org/10.61506/02.00221
https://doi.org/10.1016/j.kontakt.2017.01.007
https://doi.org/10.1155/2023/6643412
https://doi.org/10.3897/jucs.108550
https://doi.org/10.7759/cureus.14459
https://doi.org/10.1177/1010539509356808
https://doi.org/10.36570/jduhs.2019.1.599
https://doi.org/10.58397/ashkmdc.v26i1.429
https://doi.org/10.62118/jmmc.v11i2.159
https://doi.org/10.29054/apmc/17.425
https://doi.org/10.58397/ashkmdc.v27i4.581

