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Abstract

Road traffic accidents are one of the world's major sources of death and injury, with low- and middle-
income nations suffering the most from them, despite having 60% of the world's automobiles. Two-
wheeler accidents lead to a high rate of fatalities and severe injuries, disproportionately affecting
young, economically active individuals and resulting in a considerable loss of productive life years.
The impact of this death toll on society's socioeconomic output is valuable. This study evaluated the
causes and patterns of injuries associated with two-wheeler road traffic accidents in the Chengalpattu
region. In a Tertiary Care Hospital in Chengalpattu district, 296 two-wheeler RTA victims participated
in six-month cross-sectional research from January to June 2023. Interviews with accident victims were
conducted using a pre-tested, semi-structured questionnaire intended for injury patterns in road traffic
accidents. Data were analysed using SPSS version 22. Among the participants in the study, 17.1% of
the cases were linked to traffic accidents; the majority 51.7% occurred in the under-32 age group, and
80.7% of the cases involved males. Head and neck injuries accounted for 54.4% of all injuries, with
upper extremities coming in second with 28.4%. During a collision, alcohol was consumed by 25.7%
of the drivers who were involved. The majority of accidents, 37.8%, occur during the night hours from
6 p.m. to 12 midnight. The data reveals a concerning trend of head and limb injuries predominating,
highlighting the vulnerability of motorcyclists and scooter riders to severe trauma, particularly to the
head and extremities.
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Introduction accident-related fatalities and injuries, with
increases of 9.4% and 15.3%, respectively. On
average, the country experienced 1,264
accidents and 462 deaths each day, equating to
53 accidents and 19 fatalities per hour. The age
group most affected by these incidents was 15
to 49 years [4].

In India, traffic accidents resulted in around
4.4 lakh injuries and 1.68 lakh fatalities in 2022.
90% of the 1.3 million RTI deaths that are
determined to have occurred occur in middle-
income and low-income countries. By 2030,
RTAs are expected to rank as the fifth-highest

A Major epidemic of non-communicable
diseases is a road traffic accident. RTA ranks 4"
among the majority of the top causes of death.
About 10% of all deaths and 16% of all
disabilities worldwide are caused by accidents
[1]. According to WHO, 2.5% of all deaths are
caused by traffic accidents. Despite accounting
for about 60% of all automobiles
worldwide,90% of all traffic fatalities occur in
developing nations [2,3]. In 2022, there was
11.9 percent of road traffic accidents in India.
Similarly, there was a notable rise in road
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contributor to the worldwide illness burden. In
developing nations, where road users are most
susceptible, the death toll is highest and
continues to rise [5,6].

The cost of two-wheeler accidents is high in
India and has major implications for social,
economic, and health aspects of life. A
significant number of young, economically
active people are disproportionately affected by
these incidents, which have a high fatality and
serious injury rate and cause a significant loss
of productive life years. There is a significant
financial impact since victims and their families
frequently fall into poverty as a result of
exorbitant medical costs and lost wages.

The state with the most traffic accidents in
2022 was 13.9 % in Tamil Nadu, followed by
Madhya Pradesh with 11.8%. In Tamil Nadu
10.6% and in Uttar Pradesh 13.4% were the two
States with the most road accident fatalities .
It is possible to stop road traffic accidents
(RTAs) from Kkilling people or seriously
injuring them. There are treatments for road
safety that are effective, and addressing road
safety necessitates a scientific, rigorous
approach. Thus, the purpose of this study was
to evaluate the causes and trends of injuries
related to RTAs in the Chengalpattu district.

Materials and Methods

A cross-sectional analytical study of 6
months duration (January 2023 to June 2023)
was conducted in the Tertiary Care Hospital,
Chengalpattu district. Complete enumeration
sampling was conducted to include all two-
wheeler RTA victims attending the RHTC in
the study. A total of 296 two-wheeler RTA
victims were included in the study during its
period. For the study, RTAs were defined as
any injury resulting from a road traffic crash
irrespective of the severity and outcome. One
individual declined to take part in the research.
All persons who were involved in traffic
accidents throughout the research period met
the inclusion criteria. The exclusion criteria
included injuries that happened on the road

without a vehicle (such as slip-and-fall
incidents) or injuries that included stationary
automobiles (like injuries sustained during auto
repair). Road traffic accident-related deaths
were also excluded from the research. Patients
who passed away before the interview or
refused to provide informed permission were
not included in the research Furthermore,
individuals who were hemodynamically
unstable or unconscious were not included. The
patients' socio-demographic  profiles, the
accident site, the time of the incident, the type
of vehicle involved, and the outcome of RTA
were documented, as soon as RTA casualties
had stabilized. At the hospital's casualty or
wards, accident victims were interviewed using
a pre-tested proforma created specifically for
this purpose. In cases when the victims'
condition did not justify an interview, the
family or attendants were questioned. To
facilitate the collection of data, medical
personnel at the tertiary care hospital have
explained the study's objectives and provided
training on the various components of the
questionnaire. Personal identifying
information, the time, date, and type of the cars
engaged in the RTA, the protective gear used,
and the category of road users were among the
data gathered. The case sheets and medicolegal
documents were referenced to gather further
data and, if needed, cross-checking.

Results

During the study period, the total number of
cases seen in the casualty of tertiary care
hospitals was about 1738 cases and road traffic
accidents were about 296 (17.1%). Tables: 1 &
2 show that the male victims are 239 (80.7%)
and About 51.7% of the individuals involved in
accidents belong to the age group of less than
32 years. Table 2 displays the distribution of
RTA occurrences with the weekdays of 65.9%
by days on the week, Monday having the
highest valve. The junction saw the highest
proportion of accidents (33.8%), with the
highway and main road having proportions of



17.9% and 12.3%, respectively. A significant
percentage of the 296 victims,118 in total know
that ambulances were utilized in the instances
(39.9%). Victims of road traffic accidents
indicated that there was a blockage on the road,
ie.23 (7.7%) which led to the accident. The
majority of these impediments consisted of
animals sitting or crossing the road, people, and
other stationary items like tree branches., etc.,
The study results also showed that one-third,
(34.8%) of The RTI victims lacked a helmet.
The use of alcohol 6 hours before the accidents
was found to be one-fourth of 76(25.7%). After
the RTI victims' injuries were assessed, it was
discovered that 118 (39.9%) had critical

injuries and about 178(60.1%) had non-critical
injuries. The pattern of injuries among the RTI
sufferers included in the research is shown in
Figure 1. It can be observed that, for around 161
(54.4%) of the victims, the most prevalent
pattern of damage was on the upper extremities.
The next most common ailment was a head
injury, which affected 84 individuals (28.1%).
29 people (9.8%) had lower extremity injuries,
12 people (4.1%) had chest and abdomen
injuries, and 10 people (3.3%) had multiple
organ injuries. By analyzing the time
distribution of accident trends, it was found that
the hours between 6:00 PM to 12:00 PM had the
highest number of accidents shown in Figure 2.

Table 1. Demographic Profile of the Victims Involved in Two-Wheeler Accidents

Variable Category N %

Gender Male 234 79.1
Female 62 20.9

Age <32 153 51.7
>32 143 48.3

Table 2. Risk Factor Distribution for Two-Wheeler Road Traffic Accidents

Variable Category Frequency | %
Days Weekdays | 195 65.9
Weekends | 101 34.1
Site of accident Highway 53 17.9
Main Road | 38 12.8
Junction 99 33.4
Street 106 35.8
Ambulance Yes 118 39.9
No 178 60.1
Use of helmet Yes 103 34.8
No 193 65.2
Alcohol consumption within the | Yes 76 25.7
6 hours preceding the accident No 220 74.3
Over-Speeding Yes 188 63.5
No 108 36.5
Driving on the wrong side Yes 19 6.4
No 277 93.6
Jumping red light Yes 43 14.5
No 253 85.5
Use of mobile phone Yes 25 8.4
No 271 91.6




Table 3 shows the association between the
severity of the injury with various risk factors.
Around 70(59.3%) of them are critical injuries
belonging to the age group less than 32 years
and the correlation was determined to be
significant statistically (p-values <0.05) with an
odd ratio of 1.63(95%CI-0.98-2.737). It was
found that those who had critical injury had 1.6
times increased odds of accident when
compared to those aged greater than 32 years.

Around 22(28%) of the critical injuries are
female and it is statistically significant (P<0.05)
with the odds of 1.72 (95%CI-1.056-2.804). It
was found that those who had critical injuries
had 2.2 times increased odds of accidents on
weekends when compared to weekdays. About
52.5 % of people with critical injuries have
access to ambulance services compared to non-
critical ones and it was significant statistically
(p<0.05)

Table 3. Association Between the Risk Factors and the Severity of Injury

Severity of injury
Non- .
Critical o_n_ Unadjusted
. Critical Total . )
S.no | Variable | n (%) Chi-square | odd’s ratio P Value
n (%) (N =296)
n=118 (95% CI)
n=178
(39.9%)
(60.1%0)
Age of the individual involved in the accident
70 1.669 (1.042-
1. <32 years 83 (46.6%) 153 (51.7%)
(59.3%) 2.673)
48 4.57 0.03*
>32years 95 (53.4%) 143 (48.3%) 1
(40.7%)
Gender of the individual involved in the accident
1.721 (1.056
2. Female 33 (28%) | 29(16.3%) | 62 (20.9%) (
5.8 —2.804) 0.02*
Male 85 (72%) | 149 (83.7%) | 234 (79.1%) 1
Days of the Accidents
49 2.900 (1.605
3 weekends 52 (29.2%) 101 (34.1%)
' (41.5%) - 5.239)
69 4.78 0.001*
weekdays 126 (70.8%) | 195 (65.9%) 1
(58.5%)
Access to an Ambulance at the time of the accident
4 Absent 56 122 (68.5%) | 178 (60.1%) | 13.15 0.415 (0.256- | 0.001*
(31.5%) 0.670)
Present 62 56 (47.5%) | 118 (39.9%) 1
(52.5%)

Table 4 shows the association between
traffic rule violations and the severity of
injuries. It was found that individuals not using
a helmet have three times increased odds of

critical injury compared to those who wear
helmets. About 87 (73.7%) of these critical
injuries occurred while driving the two-wheeler
above 80 km/h, with the association being



statistically significant (p-value < 0.05) and an
odds ratio of 2.13 (95% CI 1.29-3.54). About
13 (11%) of the critical injuries resulted from
driving on the wrong side of the road, showing
statistical significance (P < 0.05) with odds of
354 (95% CIl 1.306-9.622). Furthermore,
approximately 26 (22%) of critical injuries
were from jumping red lights, with a

statistically significant association (p-value <
0.05) and an odds ratio of 2.13 (95% CI 1.29-
3.54). The study also found that individuals
using a mobile phone while driving have three
times increased odds of critical injury compared
to those who do not use their phone while
driving, and this association was statistically

significant (p < 0.05).
Table 4. Association between Traffic Rule Violations and the Severity of the Injury

Severity of injury
itical Non-Critical Unadjusted
_ Critica on-Critica Total Chi- nadjuste
S.no | Variable | n (%) n (%) odd’s ratio P Value
(N =296) square
n=118 n=178 (95% CI)
(39.9%) (60.1%0)
1. Using a helmet at the of accidents
Absent 87(73.7%) | 106(59.6%) 193(65.2%) | 6.2 1.906(1.147- 0.012*
3.167)
Present | 31(26.3%) | 72(40.4%) 103(34.8%) 1
2. Drunken while driving
Present | 36(30.5%) | 40(22.5%) 76(25.7%) | 2.40 1.515(0.894- 0.12
2.565)
Absent 82(77.5%) | 138(77.5%) 220(74.3%) 1
3. Over speeding
Present | 87(73.7%) | 101(56.7%) 188(63.5%) | 8.83 2.13(1.29-3.54) | 0.003*
Absent 31(26.3%) | 77(43.3%) 108(36.5%) 1
4, Driving on the wrong side
Present | 13(11%) 6(3.3%) 19(6.4%) 6.90 3.54(1.306- 0.012*
9.622)
Absent 105(89%) | 172(96.7%) 277(93.6%) 1
5. Jumping red light
Present | 26(22%) 17(9.5%) 43(14.5%) | 8.9 2.67(1.379- 0.003*
5.193)
Absent 92(78%) 161(90.5%) 253(85.5%) 1
6. Use of mobile phone
Present | 17 8 25(8.4%) 9.01 3.576(1.49- 0.004*
8.58)




Absent 101 170

271(91.6%) 1

Table 5. Logistic Regression Analysis between Severity of Injury and Associated Risk Factors

. Adjusted
S.no | Variable P Value . 95% ClI
Odds Ratio
Age of the individual
1. involved in the 0.059* 1.639 .98-2.73
accident
Gender of the
2. individual involved 0.015* 2.155 1.1-3.9
in the accident
Days of the
3. . 0.005* | 2.256 1.2-3.9
Accidents
Using a helmet at the
4, ] ) 0.001* | 3.001 1.6-5.4
time of accidents
5 Over speeding 0.026* | 2.607 1.4-46
5 Driving on the 0.004* | 2.404 1.3-43
' wrong side
7 Jumping red light 0.001* | 3.549 21-6.1
8 Mobile phone usage 0.022* | 3.203 1.7-5.8
' while driving

The logistic regression analysis revealed
several significant associations between
various risk factors and the severity of injuries
sustained in road traffic accidents. Gender
emerged as a statistically significant factor (p =
0.015), indicating that males are more likely to
experience severe injuries compared to females.
Notably, the absence of helmet usage during
accidents was strongly associated with higher
odds of severe injury (p = 0.001), highlighting
the protective role of helmets. Additionally,
behaviours such as overspeeding (p = 0.026),
driving on the wrong side (p = 0.004), jumping
red lights (p = 0.001), and using mobile phones
while driving (p = 0.022) were significantly
linked to increased odds of severe injury. This
underscores the importance of adhering to

traffic regulations and avoiding distractions
while driving. Moreover, the days of the
accidents were also found to be a significant
predictor (p = 0.005), suggesting that certain
days may pose a higher risk of severe injury.
While the age of individuals involved in
accidents showed a trend towards significance
(p = 0.059), it did not reach conventional levels,
indicating that further investigation may be
warranted. Overall, these findings underscore
the multifaceted nature of factors influencing
the severity of injuries in road traffic accidents,
emphasizing the need for comprehensive
interventions  targeting  behavioural and
environmental risk factors to mitigate injury
severity and improve road safety (Table 5).
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Figure 1. Pattern of Injuries During the Time of Accidents

The bar graph in Figure 1 illustrates the
distribution of different injury patterns among
victims during road traffic accidents. The most
common type of injury reported is to the head
and neck, comprising 54.4% of the total
injuries. This is followed by injuries to the
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upper extremity, accounting for 28.4%. Injuries
to the lower extremity represent 9.8% of the
cases. Chest and abdominal injuries are less
frequent, constituting 4.1% of the injuries,
while multiple injuries are the least common,
observed in 3.4% of the cases.
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Figure 2. Time-wise Distribution of Road Traffic Accidents among the Victims

Figure 2 illustrates the time-wise distribution
of road traffic accidents (RTA) among victims,
showing a clear trend in the frequency of
incidents across different times of the day. The
number of RTAs is lowest during the early
morning hours (12:00 am - 6:00 am) with 25
incidents. The frequency increases significantly
to 72 accidents between 6:01 am and 11:59 am.
The trend continues upward with 87 accidents
from 12:00 pm to 6:00 pm. The highest number

of accidents, 112, occurs in the evening to early
night (6:01 pm - 11:59 pm).

Discussion

According to the most recent data, the age
range of 18 to 32 accounts for 51.7% of road
traffic accident (RTA) fatalities. Pathak [7],
Kakkar [8], and Solanki [9] studies yielded
comparable findings. This age group may be
more likely to be involved in accidents since
they frequently disobey traffic regulations and



don't wear seatbelts and helmets. They also
have a higher tendency for dangerous
behaviours including speeding, driving while
intoxicated, and distracted driving (texting and
driving, for example).

The bulk of the victims in hospital-based
research conducted by Adavikottu[10] were
between the ages of 18 and 37.5. This
demonstrates that the most productive and
energetic age group participates in RTAS,
which causes a significant financial loss to the
community. Similar findings were also reported
by Balogun JA[11]. It should come as no
surprise that men made up the vast majority of
the victims in our study (79.1%). This is
because men are more likely to be seen on the
streets. Studies have consistently shown that
males tend to engage in riskier driving
behaviours compared to females. This includes
behaviours such as speeding, aggressive
driving, and a higher likelihood of driving
under the influence of alcohol or drugs. These
risky behaviours increase the chances of being
involved in accidents. Physiologically, research
indicates that males often have a higher
propensity for sensation-seeking and thrill-
seeking behaviours, which may translate into a
greater willingness to take risks on the road.
Moreover, there are differences in spatial
abilities and risk perception between males and
females, with males generally exhibiting a
higher tolerance for risk. A study conducted in
Albania, however, reveals contradictory
findings, including a higher frequency of
female participation in RTA, which may be
related to socioeconomic factors [12].

Weekends (Saturday and Sunday) accounted
for 34.1% of all reported accident incidences in
the present survey, while weekdays (Monday
through Friday) accounted for 65.9%. Some
research indicates that the number of accident
instances increases on weekends [13,14]. This
is due to First of all, weekday traffic volumes
are usually higher because of business activity
and commuting to work or school. Peak-time
traffic congestion can increase the risk of

accidents, especially during rush hour when
drivers may be more agitated and irritated.
Another study conducted in Delhi found that
the highest number of RTAs occurred on
Mondays and Wednesdays [15].

According to the current study, 25.7% of the
drivers involved in the collision were
intoxicated when it happened. This is a greater
percentage than that of a study by Neeluri [16],
which discovered that 22.5% of the participants
were intoxicated at the time of the accident. It
is often known that alcohol can make driving
more difficult. Also, as blood alcohol content
rises, so does the degree of impairment.
Additionally, at a given blood alcohol level,
children have a larger risk of accidents than
senior persons [17].

The study revealed that the majority of
injuries (54.4%) involved the head and neck,
followed by the upper and lower extremities
(28.4% and 9.8%, respectively), and the chest
and abdomen (4.1%). Multiple-site injuries
were observed in 3.4% of cases. Patan's
research indicated that head injuries comprised
68.8% of all injuries, followed by lower leg and
knee injuries at 32.7%, and upper arm and
shoulder injuries at 23.9% [18]. Similarly,
Neeluri found that 40.7% of patients sustained
lower limb injuries, 22.10% suffered head and
face injuries, and 17.80% had multiple injuries
[16]. These findings contrast with Ravi Kiran's
study in Mangalore, which identified the
abdomen as the most common site of injury
(49%). Al-Thaifani reported that lower limb
injuries were the most prevalent (42.18%),
followed by head injuries (17.93%) and
thoracic injuries (11.81%) [19]. The higher
frequency of head injuries among two-wheeler
users may be attributed to the lack of helmet
usage. Similarly, the increased incidence of
upper body injuries among drivers may be due
to non-compliance with seat belt usage, leading
to a forward thrust during accidents and
elevating injury risks.

A further noteworthy finding that
underscores the shortcomings of public health



care is that around 60% of people do not have
access to ambulances in the event of an
accident, because of this, sufferers are more
likely to get inadequate and delayed medical
care, with 31.5% of them suffering catastrophic
injuries. About 72% of participants in different
research done in Tamil Nadu did not have
access to emergency ambulance services [20].
This absence highlights more general problems,
such as inadequate emergency response
systems or difficulties in quickly deploying
assistance to accident scenes.

65.2 percent of the accident victims in this
research who were riding two-wheelers at the
time of the occurrence lacked helmets. While
Trivedi's study showed that 88.5 percent of
two-wheeler riders did not wear helmets during
accidents, Jha et al. revealed that 71 percent of
riders lacked protective helmets. In a similar
vein, Neto et al. discovered that 50 percent of
motorcycle riders were not wearing helmets
when they were involved in collisions [21,22].
According to Neto et al.'s findings, 50 percent
of motorcycle riders were not wearing helmets
when they were involved in a collision [23].
Investigations conducted in Bangalore, Nagpur
(with a compliance rate of 74%), and Haryana
(with a compliance rate of 100%) in India
further illustrated that drivers were failing to
adopt safety measures [24—-26]. The majority of
drivers are ignorant of safety precautions and
seldom apply them. Some drivers may also find
helmets heavy or uncomfortable, particularly in
warm weather or on quick excursions. These
factors might contribute to the failure to utilize
safety precautions at the scene of an accident.

In the study at hand, the bulk of accidents
occurred during the evening period (6 PM to
midnight), accounting for 37.8%, followed by
the afternoon (29.3%) and morning (24.3%)
periods, with the night accounting for 8.4%.
The evening hours typically witness heightened
activity as people travel to and from various
destinations such as schools, workplaces,
factories, and commercial establishments.
Factors such as reduced visibility, glare from

headlights, and adverse weather conditions
significantly contribute to the heightened risk of
accidents during this time. Neeluri's study
yielded similar results [16].In comparison to
Shah's findings, where the majority of accidents
occurred in the morning hours (from 6 AM to
12 PM) [27], Shrestha's study also revealed a
similar trend, with 50% of accidents happening
during the morning period (from 6:00 AM to
12:00 PM)[28], followed by 31.2% between
12:00 PM and 6:00 PM.

Our most recent survey indicates that
speeding and other infractions of traffic laws
were the primary cause of the majority of
accidents. Among the risk factors contributing
to two-wheeler traffic accidents were using
mobile phones, driving on the wrong side of the
road, and jumping red lights. The majority of
traffic rule breaches that result in RTA
proceedings are related to over-speeding. In the
present study, 63.5% of road traffic injuries are
caused by speeding, and 46.2% of those injuries
are catastrophic. Incomparable research
conducted in Iran [29], 65.3% of participants
had injuries from road accidents as a result of
speeding. Depending on the characteristics of
the roads in various places, limiting the speed
of cars can lessen the severity of traffic
accidents by increasing safety and reducing
damage.

Similarly, in a study done in the UK for the
assessment of law enforcement views on the
public in 2018 [30], the usage of mobile phones
leading to road traffic accidents (RTA) was
found to be 10.3%, which is similar to our
current study. It is essential to enact strict rules
and enforce them strictly; the consequences of
using a mobile device while driving should be
severe enough to discourage this risky conduct.
It's important to consider technological
solutions to reduce the severity of road traffic
accidents.  Sophisticated  driver-assistance
systems that warn drivers when they are not
paying enough attention to the road, as well as
applications that prohibit the use of mobile
phones while driving, can play a significant role



in preventing accidents and promoting road
safety.  Embracing such  technological
advancements can potentially save lives and
prevent injuries on the road.

Conclusion

Based on a recent study, it has been found
that younger people and energetic men are more
likely to be involved in traffic accidents. Two-
wheelers, such as motorcycles and scooters, are
particularly at risk, and many of these accidents
involve intoxicated drivers. The study data
highlights a worrying trend of head and limb
injuries being predominant, which underscores
the vulnerability of motorcyclists and scooter
riders to serious accidents, especially to their
head and body parts. The accident rate is higher
during evening hours, most likely due to
increased traffic.

Strength

The study's geographical applicability and
significance are increased by the diversity of
victim addresses within districts, which
facilitates the simpler extrapolation of findings
to populations outside of districts.
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