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ABSTRACT 
Background: More than half of all road traffic deaths in the world occur among vulnerable road users including pedestrians, 
motorcyclists and cyclists whereas; motorcyclists contribute almost one fourth of the death toll of road traffic crashes. 
Implementation of suitable strategies to address the issues of road traffic crashes is much difficult without information, 
absolute value of the problem, patterns and risks of injuries & death. Objective: To determine the different patterns, severity 
and distribution of injuries & their frequency in motorized two wheelers accidents. Study Design: Cross-sectional Study. 
Settings: Study was conducted in the department of Forensic Medicine at Nishtar Medical University, Multan Pakistan. 
Duration: One year from January 01, 2018 to December 31, 2018. Methodology: Total 167 cases died of road traffic accidents 
brought for autopsy and of those, 104 cases were reported to be died of motorcycle accidents involving both riders & pillion 
riders. The data of victim’s age, gender, site and pattern of injuries were obtained through detailed examination of the 
hospital record, autopsy reports and police inquest. The injuries over head, neck & thoraco abdominal region were given 
due consideration being dangerous to life. Statistical analysis was done using SPSS version 20. Results: Of the total 104 
cases died in motorcycle accidents; 99 (95.20%) were males & 5 (4.80%) female. Riders died in 81 (77.89%) cases & pillion 
riders 23 (22.11%). The age group between 21-40 years involved 67 (64.42%) cases; maximum injuries were observed on 
Head/Face affecting 84 (80.8%) cases while on thorax 26 (25%) cases, Neck/Spine 12 (11.5%), pelvis 14 (13.4%) and 
abdominal area sustained injuries in 8 (7.6%) cases. As regard pattern of injuries; abrasions were found in 48 (31%) cases, 
lacerations 38 (24%), contusions 14 (9%) while fractures were observed in 56 (36%) cases. Among fatal injuries, 74 (71%) 
were found on Head, 7 (6.7%) over cervical spines, 3 (2.8%) on limbs whereas fatal injuries on thorax & Abdomino-pelvic 
areas were found 6 (9.6%) in each category. Of the total 81 riders, fractures of skull were observed in 59 (73%) cases and of 
23 pillion riders, 16 (69.5%) got fracture of skull. Conclusion: Male riders of motorcycles belonging to age range 21-40 years 
were more prone to fatal injuries i.e., fractures of skull, neck, spine & Abdomino-thoracic injuries. Abrasions, contusions 
and lacerations were the most common type of injuries. Helmet legislation needs to be supported by strong enforcement 
and social marketing campaigns. Reducing the incidence by strict implementation of traffic rules and safety education via 
electronic & print media is need of the day. 

Keywords: Two-wheeler, Fatalities, Frequency, Injury pattern, Motorbike accidents, Pillion rider. 

 
INTRODUCTION 
Road Traffic injuries & deaths remain a serious public 
health problem globally and current trends suggest that 
this will continue to be the case in predictable future.1,2 
Frightening increase in deaths and disabilities resulting 
from road traffic accidents during past few decades is 
matter of great concern all over the world representing 

eighth leading cause of death that claim more than 1.35 
million lives each year and causing about 50 million 
injuries leading to disabilities.3 The death toll resulting 
from road traffic injuries is higher than those caused by 
HIV, tuberculosis and diarrheal diseases.4 Road traffic 
casualties involve individuals from all spheres of life 
without discrimination of age, gender, race or caste. 
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Reportedly, more than 90% of all road accident fatalities 
occur in the low and middle income countries and 
inhabitants bear the greatest burden of road traffic 
fatalities and injuries which is disproportionately high in 
relation to the population & number of motor vehicle in 
such countries.5 Citizens of low & middle income 
countries have to face socio- economic burden as a result 
of death / disability and cost of long-term health care.6,7 
Financial condition of poor families becomes worse due 
to increased living cost of the injured & disabled members 
of their family. According to the researchers, the death 
toll of road accidents is decreasing in developed countries 
while the rate of mortalities is steadily rising in low- 
income countries.8,9 More than half of all road traffic 
fatalities in the world are among vulnerable road users 
including pedestrians, motorcyclists and cyclists 
whereas; only motorcyclists comprise of one fourth of the 
death toll.10,11 According to report submitted by (WHO) 
in 2009; the death toll due to RTA was 25.3 deaths per 
100,000 in Pakistan.12 A recent survey conducted by 
Pakistan Motorway (2019) reported that almost 15000- 
16000 causalities occur annually in road traffic accidents 
which are very high in comparison to road traffic fatalities 
in rest of the world. In Pakistan, the actual number of 
fatalities due to RTAs is much higher as these are under- 
reported that impedes the steps to be taken for road safety 
in order to reduce the road traffic fatalities.13 
Cities of Pakistan are thickly populated, being industrial, 
overcrowded by motorized two wheelers, cyclists, animal 
carts, loader rickshaw and pedestrians on the same roads 
used by the heavy transport vehicles; hence more chances 
of road traffic accidents & involvement of motorcyclists. 
Similar trend with higher number of road traffic fatalities 
has been documented by Sulehri et al14 in a local study on 
road traffic accident fatalities. 
In Pakistan, one-wheeling is observed with great concern 
in youngsters presenting life threatening tricks such as 
lying on the motorcycles while driving, lifting up the 
front wheel and sometimes standing upright on the seats 
of a fast-moving motorcycle.15,16 According to the report 
of Rescue 1122 regarding traffic crashes in south Punjab, 
total 106,789 road accidents occurred from 2004 to 2017 in 
Multan.17 At least 70 motorcyclists were killed and 10,000 
others sustained injuries of different nature during the 
first six months of the year 2018, which is 82.61 per cent 
of the total road crashes in Multan. According to Punjab 
Emergency Service; road accidents contribute major 
number of injuries i.e., 72% of total.18 
Majority of motorcyclists involved in road traffic 
accidents are young adult males belonging to age range 
of 21-40 years. The male dominance with similar age 
groups dying most commonly because of head injuries; 
have been documented in many other studies.19-23  
An attempt has been made in this study to find out the 
pattern & severity of injuries with special reference to the 
body parts affected in motorized two wheelers accidents. 

METHODOLOGY 
Study Design: Cross-sectional Study. 
Settings: Department of Forensic Medicine at Nishtar 
Medical University, Multan Pakistan. 
Duration: One year from 1st January, 2018 to 31st 
December, 2018. 
Sample Technique: Non-probability sampling. 
Sample Size: 104 
Inclusion Criteria: Only those died of motorized two-
wheeler accidents (riders & pillion riders) were included. 
Exclusion Criteria: Those died of (RTAs) in four-wheeler 
and other than motorized two-wheeler were excluded. 
Data Collection Procedure: Total 167 cases of road traffic 
fatalities brought for medicolegal autopsy and of those, 
104 cases reported to be died in fatal two-wheeler 
accidents involving both; riders and pillion riders. The 
data regarding victim’s age, gender, rider or pillion rider, 
frequency & areas of injuries etc. were recorded after a 
thorough perusal of the hospital records and autopsy 
registers. Police inquest also examined when required. 
The postmortem examinations conducted to find out the 
site, frequency, severity & extent of injuries while pattern 
/ distribution of injuries and skull fractures observed to 
know the extent of head injury in each case. Data were 
analyzed using SPSS 20. 
 
RESULTS 
Total 167 cases of road traffic accidents brought for 
autopsy and of those; 104 reported to be died in two- 
wheeler accidents involving 99 (95.20%) males & 5 
(4.80%) female consisting of (78%) riders and (22%) 
pillion riders. The most commonly affected age group 
was between 21-30 years involving 44 (42.3%) cases 
followed by 31-40 years of age affecting 23 (22.2%) 
victims. Fifteen (14.4%) cases belonged to the age groups 
of 11-20 & 41-50 years each whereas extreme ages of 0-10 
& 51-60 years contributed only 3 (2.9%) and 4 (3.38%) 
cases. However, majority 67 (64.5%) victims belonged to 
the age range 21- 40 years. Distribution of age & gender 
among victims of fatal two-wheeler accidents is shown in 
table 1. 
 
Table 1: Age & gender in two-wheeler accident fatalities 
(n = 104) 

Age Group Male Female Total Percentage 

0 – 10 2 1 3 2.9% 

11 – 20 15 0 15 14.4% 

21 – 30 41 3 44 42.3% 

31 – 40 23 0 23 22.2% 

41 – 50 15 0 15 14.4% 

51 – 60 3 1 4 3.8% 

Total 99 5 104 100% 
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As regard distribution of injuries; maximum 84 (80.8%) 
were found on Head/Face followed by 42 (40.4%) on 
lower limbs, 30 (28.8%) on upper limbs and chest was 
injured in 26 (25%) cases while injuries on pelvis found in 
14 (13.4%) cases, abdomen 8 (7.6%) whereas, neck/spine 
involved in 12 (11.5%) cases as shown in table 2. 
 
Table 2: Site & frequency of injuries 

Site of injury Frequency Percentage 

Head / Face 84 80.8% 

Neck / Spine 12 11.5% 

Thorax 26 25% 

Abdomen 8 7.6% 

Pelvis 14 13.4% 

Upper limbs 30 28.8% 

Lower limbs 42 40.4% 

 
The patterns of injuries include fractures in 56(36%) cases, 
abrasions in 48(31%), lacerations 38(24%) and contusions 
14(9%) victims which are as shown below. table 3 
 
Table 3: Pattern & frequency of injuries 

Pattern of injury Frequency Percentage 

Fractures 56 36% 

Abrasions 48 31% 

Lacerations 38 24% 

Contusions 14 9% 

 
Out of 104 cases, majority 75 (72.11%) cases died due to 
injuries over-head followed by 10 (9.61%) involving 
thoracic region while abdomen & pelvic injuries found in 
10 (9.61%) cases whereas; cervical injuries constitute 6 
(5.77%) and injuries over limbs observed in 3 (2.90%) 
cases. Fracture of skull with brain injury was the most 
common cause of death in our study. table 4 
 
Table 4: Frequency of fatal injuries & parts of body 
involved (n = 104) 

Site of injury Frequency Percentage 

Head injury / Fracture Skull 75 72.11% 

Cervical Spine injury 6 5.77% 

Thorax / Chest 10 9.61% 

Abdomino Pelvic 10 9.61% 

Limb Fracture 3 2.90% 

 
Among 104 victims of fatal two-wheeler accidents; 81 
(78%) were riders & 23 (22%) pillion riders. Skull fracture 
was found in 59 out of 81 riders &16 out of 23 pillion 
riders. 
 

Figure 1: Distribution of skull fractures in riders 

 
 
Figure 2: Distribution of skull fractures in Pillion riders 

 
 
Sub-dural hemorrhage (SDH) was found in 71% cases 
followed by sub-arachnoid hemorrhage (SAH) 19%, Intra 
cranial hemorrhage (ICH) 7% and Extra Dural 
Hemorrhage (EDH) in 3% riders. While in pillion riders, 
SDH 44%, followed by SAH in 31%, ICH in19% and least 
is EDH in 6% cases where skull was fractured. EDH, SDH 
& SAH in relation to skull without fracture were found as 
SDH in 55% cases followed by SAH in 22%, ICH in 18% 
and least is EDH in 5% riders, SDH in 57%, followed by 
SAH in 29%, ICH in 14% and EDH in 0% in pillion riders. 
 
DISCUSSION 

Road traffic accidents are considered to be a problem of 
developing countries and 90% of deaths due to (RTAs) 
occur in low or middle incomes countries.5 Although use 
of motorcycle is easier being less expensive, covers more 
distance in overcrowded roads but there is great 
threatening compared to car because rider’s body parts 
are unprotected & eventually, motorcyclists often sustain 
severe injuries in multiple anatomic regions leading to 
death or disability of the riders. 
According to the National Highway Traffic Safety 
Administration (NHTSA), the motorcycle riders were 
twenty-seven times more likely to die in a crash than 
occupants of a car per vehicle distance travelled.24 Some 
of the cities of Pakistan are excellently developed while 
others still in process of urbanization. The increasing 
number of motor vehicle has shown a rise in the 
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development of low & middle income countries but also 
chances of road traffic accidents also increased leading to 
death and disabilities.25 
Of the total 104 victims of fatal motorcycle accidents, 
majority were males accounting for 95.20% of the cases as 
compared to 4.80% females. This pattern of male 
predominance has been observed in other studies 19-23. 
Most commonly males are exposed to the roads regarding 
their duties, business and earnings for whole family. The 
predominance of male in road traffic fatalities was also 
reported in a study by Pate et al,26 indicating male to 
female ratio as 2.05:1 whereas similar results have also 
been documented by several studies.27-31 
In our study, 64.5% of fatal road accidents cases belonged 
to the age group 21-40 years. Our results are in 
accordance with a study conducted by Arif et al19 
reporting the involvement of 46.55% cases of the similar 
age range 21-40 years while the death toll belonging to 
same age group in our study was bit higher 64.5% cases. 
In our study, fatal injuries were observed on the head in 
72.11% cases while Arif et al19 reported the presence of 
fatal head injuries in 66.37% victims of road traffic 
accidents which is almost in line with our finding. 
Another study by Masud et al20 reported the presence of 
fatal injuries on the heads of 53.5% cases and 38.4% 
victims belonging to 3rd & 4th decades of life while 86% 
of the victims were males; almost all results supporting 
the finding of our study. Involvement of majority males, 
died due to head injuries and 35.5% cases belonging to 
3rd decade of life being victims of unnatural deaths has 
also been documented by Ummara et al21 in a study of 138 
unnatural deaths in tertiary care hospital of southern 
Punjab. Finding of this study are in line with Singh et al22 
while discussing the issues and challenges of road traffic 
accidents. Our results are consistent with some other 
studies23,24,26,31 showing that majority of the cases died in 
fatal motorcycle accidents belonged to the age group 21- 
40 years. The reason for involvement of this young and 
active age group being victims of road accidents is; 
because they are the earning members of their family and 
most of the times have to move on roads especially those 
with 21-30 years of age were probably more affected as 
many of those being students having reckless and 
adventurous in driving, leading to accidental fatalities as 
well as disabilities. The youngster’s are fond of riding 
unsafe and high-velocity motorcycles for traveling but 
responsible for increased number of death & disabilities 
in this age group.32 
Injuries over head & face were observed on 84(80.8%) 
cases, lower extremities in 42(40.4%), while upper limbs 
affected in 30(28.8%) and thorax was found injured in 
26(25%) cases of fatal road crashes. As reported by a 
researcher Sadeghi-Bazargani H et al33 while examining 
1840 fatalities due to motorcycle accidents; 87.5% fatal 
injuries were observed over the areas of head / cervical 

spines & face of the victims while chest & abdomen got 
injured in 23.9% cases.  
The authors of this study observed majority of injuries 
overhead / face being cause of death. The injuries 
sustained by the victims of motorized two-wheeler crash 
occur due to being dragged on the road and at times run 
over injuries may also be caused by other fast-moving 
vehicles. 
 
CONCLUSION 
Male riders of motorcycles belonging to age range 21-40 
years were more prone to fatal injuries i.e., fractures of 
skull, neck, spine & Abdomino-thoracic injuries. The 
major roots behind bikers’ accidents include one- 
wheeling, over-speeding, reckless driving without using 
helmets. As motorized two wheelers constitute a large 
portion of the vehicle fleet in southern Punjab. The 
exponentially increasing number of automobile vehicles, 
poor adherence to traffic rules, lack of maintaining lane 
discipline, driving in zigzag patterns, poorly maintained 
and overcrowded roads, and lack of awareness about use 
of helmets are altogether responsible for accidents. 
 
LIMITATIONS 
The study was conducted in one Centre only on smaller 
data available in that institution. Further multicentered 
prospective studies could be conducted to ascertain 
accurate results regarding motorized two-wheeler 
accident fatalities. 
 
SUGGESTIONS / RECOMMENDATIONS 
Helmet legislation needs to be supported by strong 
enforcement and social campaigns. Reducing the 
incidence by strict implementation of traffic rules and 
safety education via electronic & print media is need of 
the day. Driving license should only be issued after 
suitable training & tests of the applicants. 
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