
© 2017 Indian Journal of Critical Care Medicine | Published by Wolters Kluwer ‑ Medknow678

Research Article

IntroductIon

Road traffic injuries (RTIs) have become an important public 
health issue along with communicable and noncommunicable 
diseases globally and in India. For instance, in India, in the year 
2015, a total of 464,674 road traffic accidents were reported, 
leading to 482,389 injuries and 148,707 deaths.[1] An analysis 
of cause of death from 2002 to 2011 in a population ≥15 years 
of age at Ballabgarh showed that 14.4% of all deaths were due 
to external causes and RTIs consisted of almost one‑third of 
all deaths due to external causes.[2] Similarly, in another study 
in 2005, out of the total number of unintentional injury deaths, 
29% deaths were reported to be due to RTIs.[3] In Delhi alone, 
there were a total of 8085 road traffic accident cases, with 
1622 deaths in 2015.[1]

There is still a lack of proper documentation of RTIs in India, 
particularly with reference to the lesser studied epidemiological 
and contextual factors. Factors such as age, gender, and 
urban‑rural distribution, type of vehicle, type of roads used, 
time distribution of accidents, precautionary measures taken 
and cause of accidents, mainly over speeding, careless driving 
and poor weather conditions have been consistently recorded 
in studies. Whereas, factors such as opposite colliding vehicle, 
sitting capacity of vehicles, site of accident, perception of the 
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sample size requirements, the idea of negating the effect of 
seasonal variation and feasibility issues.

Inclusion and exclusion criteria
All patients of RTI attending the emergency of the tertiary 
care trauma center, during the data collection days in the 
above‑mentioned months were included in the study. Patients 
brought dead were excluded from the study.

Data sources and study tool
Data were collected both from records and by interviewing 
participants. A semi‑structured interview schedule was 
developed. The same was used for collecting data on 
various domains such as sociodemographic characteristics, 
vehicle‑related factors, accident site‑related factors, personal 
protection measures, contextual factors, and prehospital 
care‑related factors. The interview schedule was translated in 
Hindi (local language) and back‑translated to English to ensure 
consistency. Pretesting of the questionnaire was done in the 
casualty of Safdarjung hospital in New Delhi.

The color coding of patients attending the emergency 
department for prioritizing treatment is shown in Figure 1. 
Exit interviews were conducted for a green coded patient, 
with the next interview conducted for the patient available at 
the exit, after completion of the previous interview. RTI was 
defined as “any injury due to crashes originating, terminating 
or involving a vehicle partially or fully on public highway.”[5] 
For cases admitted, all those admitted within the last 24 h 
were interviewed. In case the RTI victim was unconscious, 
the attendant with closest blood relation available at the time 
of data collection was interviewed. Some of the information 
such as vehicle involved in accident, colliding vehicle, time of 
accident, and consumption of alcohol was routinely collected 
and stored in the existing database at the tertiary care trauma 
centre, which was also collected later to fill any information 
missed during interviews and was also used to cross‑check 
the data collected during interviews. About 15 green coded 
patients were interviewed each day, and each interview took 
about 15–20 min. Around six to seven admitted cases (yellow/
red coded) were interviewed per day.

Ethical considerations
Written informed consent was obtained from all participants 
and legally authorized representatives before including them 
in the study. The study was approved by Ethics committee of 
AIIMS, New Delhi.

Methods to reduce willful misrepresentation
The participants were assured that the information provided 
by them will be kept confidential and will not be shared with 
anybody outside the research team, including the police.

Statistical analysis
Data were entered into Epi info (Centers for Disease Control 
and Prevention, Atlanta, GA, USA) version 3.5.1. Internal 
consistency and validity of the data were ascertained by fully 
checking the data at the time of data entry and then random 

victims, psychological factors and prehospital care‑related 
factors have been explored less, with only a handful of studies 
reporting these variables.[1,4]

To develop efficient road safety mechanisms and to effectively 
address prehospital care in RTIs, epidemiological data 
generated out of local studies with robust methodologies are 
extremely important. As per our knowledge, there are limited 
studies in India, especially from North India, about the role of 
the present day conflicts (bothered from traffic jam, quarrel, 
increased speed, competition with other vehicles, etc.) that 
culminate in accidents. There is still lesser count of literature 
about contextual conditions on the day of accident. This 
study was thus contemplated to throw some light on these 
less‑studied factors in addition to the oft‑studied ones, to fill 
the gap in our knowledge regarding RTIs. Objectives of the 
present study were to study the epidemiological profile of road 
traffic injury victims attending an emergency department of 
a tertiary care trauma center attached to a medical college.

Methods

Study setting
The present study was a hospital‑based cross‑sectional study 
conducted in the emergency department of a tertiary care 
trauma center in New Delhi. This tertiary care center had 
at the time of conduct of the study, five operation theaters, 
152 inpatient beds and 30 casualty beds (including 26 Intensive 
Care Unit beds). In addition to admitting patients directly, this 
center also acts as a referral hospital for many zonal public 
hospitals and satellite trauma centres. On an average, about 
900–1000 trauma victims attended the emergency department 
of the tertiary care trauma center in a week, out of which, about 
500–600 of them being RTI patients. Out of this total number 
of RTI cases, around 40–50 were admitted to the wards per 
week. Figure 1 depicts the care pathway and management 
protocol for patients attending the emergency department of 
the tertiary care trauma center.

Study period, sample size, and sampling strategy
The present study was conducted during the year 2011, with 
data collection done for 15, 20, and 20 days in May, August, 
and December, respectively. This calculation was based on 

Figure 1: Distribution of some of the accident‑related contextual factors 
among the road traffic injury victims (n = 900)
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site‑related factors. In most of the accidents, participants were 
occupants (passengers/pillion riders), and the vehicles mostly 
involved were motorized two‑wheelers, with majority of the 
vehicles having a maximum of two seats. Nearly, 40% cases, 
the opposite colliding vehicle was a motorized four wheeler, 
54% accidents took place between 6 A.M. and 6 P.M., and 
in majority of cases, accidents took place on a straight road. 
A staggering 85.4% of participants perceived that the driver 
of the opposite colliding vehicle was mainly responsible for 
the accident. A little more than 60% of the drivers and riders 
of two‑wheelers had worn helmets at the time of accident, 
whereas, in case of motorized four wheelers, majority did not 
use seat belts. Almost one‑fifth of the drivers in the present 
study did not possess a driving license during the time of 
accident.

Table 3 summarizes the distribution of prehospital care‑related 
factors among the study participants. Figure 2 describes in 
a graphical form, some of the accident‑related contextual 
factors. More than half of the victims were in a hurry at the 
time of accident. Nearly, one‑quarter of the participants had 
consumed alcohol, were talking to someone on phone/co‑rider 
or were bothered from jam at the time of accident. Out of 
900 participants, most of the participants, i.e., 392 (43.5%) 
reported weather on the day of accident to be hot, while 
268 (29.7%) reported it to be cold (data not shown). Other 
participants remembered the weather to be either rainy or 
clear. Total distance travelled before accident was reported by 
627 (69.7%) participants to be in the range 0–25 km (data not 
shown). This was followed by 165 (18.4%) and 108 (11.9%) 
participants who had travelled >50 and 26–50 km respectively 
before meeting the accident. In terms of total distance planned 
to be travelled on the day of accident, most of the participants, 

Figure 2: Care pathway and management protocol of patients attending 
the emergency department of the tertiary care trauma center

re‑checking after completion of data entry. Data cleaning 
was done after which, the analysis was done using Statistical 
Package for Social Sciences version 17.0 (SPSS Inc., Chicago, 
IL, USA). Proportions and means were calculated.

results

A total of 984 participants were approached, out of which, 
928 could be interviewed (response rate of 94.3%). Further, 
complete information for 28 participants could not be collected. 
Hence, finally, data from 900 participants were included in 
the analysis. For major accidents, most of the respondents, 
i.e., 136 out of 217 (62.7%) were patients themselves, whereas 
for minor accidents, almost all, i.e., 682 out of 683 (99.9%) 
respondents were patients themselves. Respondents other than 
patients were relatives or police.

Out of 900 RTI victims, 756 were male (84.0%) and 
144 (16.0%) were female. The mean age of the victims was 
32.7 years, range being 1 year to 97 years. Majority (47.4%) 
of the victims belonged to the age group of 16–30 years, were 
currently married and lived with their families [Table 1]. Most 
of the participants had completed secondary school and were 
currently employed.

Table 2 shows the distribution of the study participants 
according to personal protection, vehicle and accident 

Table 1: Sociodemographic profile of the study 
participants (n=900)

Sociodemographic 
factor

Category Frequency (%)

Age (years) 1‑15 74 (8.2)
16‑30 427 (47.4)
31‑45 243 (27.0)
46‑60 115 (12.8)
≥61 41 (4.6)

Sex Male 756 (84.0)
Female 144 (16.0)

Marital status Unmarried 304 (33.8)
Married 503 (55.9)
Widow/widower 77 (8.6)
Divorced/separated 16 (1.7)

Living status Alone 279 (31.0)
With family 561 (62.4)
With friends 60 (6.6)

Education Illiterate 128 (14.3)
Primary school 130 (14.7)
Secondary school 243 (26.9)
Higher secondary 135 (15.2)
Graduate 225 (25.0)
Postgraduate 36 (3.9)

Occupation Unemployed 74 (8.2)
Student 234 (26.0)
Employed (unskilled, skilled 
and professional work)

573 (63.7)

Retired 19 (2.1)
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Table 2: Distribution of participants by personal protection, vehicle and accident site‑related factors

Vehicle/personal protection/accident site‑related factor Category Number of participants (%)
Role of victim at the time of accident (n=900) Pedestrian 179 (19.9)

Passenger* 153 (17.0)
Driver 344 (38.2)
Pillion rider 224 (24.9)

Victim’s vehicle involved in accident (n=736#) Bicycle 35 (4.8)
Motorized two‑wheeler 393 (53.4)
Motorized/manually driven three‑wheeler 106 (14.4)
Motorized four‑wheeler 145 (19.7)
Bus 33 (4.5)
Truck 24 (3.2)

Opposite vehicle with which collision took place (n=750$) Motorized two‑wheeler 66 (8.8)
Motorized/manually driven three‑wheeler 59 (7.9)
Motorized four‑wheeler 295 (39.3)
Bus 205 (27.3)
Truck 125 (16.7)

Sitting capacity of victim’s vehicle (n=900) 1–2 484 (53.7)
3–5 155 (17.2)
6–10 22 (2.4)
>11 29 (3.2)

Site of accident (n=900) Straight road 504 (56.0)
Crossing 169 (18.8)
Flyover 121 (13.4)
Wrong direction 66 (7.3)
U‑turn 40 (4.5)

Time of accident (n=900) 6 PM to 12 mid night 234 (26.0)
Midnight to 6 AM 252 (28.0)
6 AM to 12 PM 195 (21.7)
12 noon to 6 PM 219 (24.3)

Perception regarding person responsible for accident (n=900) Self 30 (3.3)
Opposite driver 768 (85.4)
Road 102 (11.3)

Use of helmet by driver/pillion rider of motorized 
two‑wheeler (n=393)

Yes 249 (63.3)
No 144 (36.7)

Use of seat belt by driver/passenger of four‑wheeler (n=145) Yes 47 (32.4)
No 98 (67.6)

*Victims who were travelling in bus/truck/car/three‑wheeler at the time of accident, #Pedestrians were excluded, $In 150 accidents, there was no collision 
with another vehicle from opposite direction; accident took place by sliding or collision with road divider

i.e., 497 (55.2%) had planned to travel up to 25 km. Out of 900, 
majority of the participants, i.e., 530 (58.8%) had taken <6 h 
of sleep previous night, while 370 (41.2%) had taken more 
than 6 h of sleep (data not shown).

dIscussIon

The present study was a hospital‑based study carried out in 
the emergency department of a tertiary care trauma center 
where interviews of 900 RTI victims or their attendants were 
conducted using a pretested semi‑structured interview schedule.

Males (84%) outnumbered females (16%) by a large margin. 
This finding was very much similar to several earlier studies, 
with males consisting of 74.4%–90% of accident victims.[6‑13] 
This is obvious due to the fact that more males are usually 
outdoor for work as compared to females. The age group mostly 

affected was 16–30 years (47.4% participants). Other studies 
from various parts of India have also shown that majority of 
the victims belonged to 20–29 or 20–30 age group.[9‑13] The 
younger generation often have risk‑taking behaviors, and this 
may explain the findings. Studies from Rwanda, Iran, and 
Nepal have validated this finding of male predominance and 
younger age among RTI victims.[14‑16]

In the present study, 41.9% victims were occupants 
(passengers/pillion riders), followed by drivers (38.2%) and 
pedestrians (19.9%). Patil et al. reported a somewhat similar 
finding of49.7% of victims being occupants, and 36.9% being 
drivers.[11] Pedestrians have been reported in various studies to 
range from 13.4%–40%.[8,10,11,13,17] A study from Kenya reported 
that majority of RTI victims were pedestrians (30.8%).[18] 
However, another study from Africa showed similar finding to 
our study where motorized two‑wheelers were most commonly 
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involved and pedestrians were involved in one‑fifth cases.[19] 
Victim’s vehicle involved in majority of cases was a motorized 
two‑wheeler (53.4%) and the opposite colliding vehicle was 
a four‑wheeler (39.3%) in most cases. Pathak et al. reported 
that nearly 72% of RTIs involved motorized two‑wheelers and 
most common opposite vehicle colliding were four wheelers.[9] 
The current study also found that more than one‑fourth of the 
cases among opposite colliding vehicles were buses. This is an 
important finding since most of these accidents will be severe 
due to higher impact.

In our study, the majority of RTIs happened between midnight 
to 6 A.M. (28%) followed by 6 P.M. to midnight (26%). This 
was slightly different from some earlier studies in which most 
accidents took place between late afternoon/evening and late 
night/midnight.[8,20,21] Farooqui et al. and Mishra et al. had 
reported that maximum accidents took place in the daytime 
between afternoon to evening time.[7,17] The higher proportion 
of accidents between midnight and morning in our study can 
be ascribed to the nightlife culture in bigger metropolitan cities 
like New Delhi and lack of traffic control systems during those 
hours which leads to increased risky behaviors, especially in 
the younger generation.

In the present study, 63.3% of the victims wore helmets at 
the time of accident. This was similar to two studies in which 
close to 65% victims wore helmets.[9,10] We found that seat 
belts were used by only 32.4% victims. This was similar 
to previous studies.[10,22] This hints towards the huge need 
of proper implementation of road traffic regulations and 
awareness generation among the drivers and passengers riding 
vehicles. Behavioral change interventions will be needed to 
change people’s perceptions and attitudes related to risk of 
RTIs and the physical, social, economic, and psychological 
consequences it can have on the victims lives.

Almost one‑fifth of the drivers in the present study did not 
possess a driving license during the time of accident. This 
was very much consistent with previous studies, in which, 
11% to 37.6% drivers did not possess a valid license.[11,22,23] 
The proportion of victims not possessing a driving license in 
the present study, looks still higher for Delhi, considering the 
fact that it is the national capital and laws are supposed be more 
strictly implemented. It points toward the fact that it could be 
much lower in smaller cities and towns.

In majority (40%) of the accident cases in the present study, 
first responders to offer help at accident site was an unknown 
passerby. We found that also, in most cases (45.1%), police 
control room van transported victims to the hospital. More 
than 40% victims were carried to hospital in private vehicles, 
most commonly a motorized three‑wheeler. Ambulance was 
used in only 14.6% of cases. All these findings suggest toward 
the gross inadequacies in providing prehospital care in India. 
Unawareness of people regarding how to call an ambulance, 
and tendency to avoid police procedures coupled with the 
fast‑paced, busy life in Delhi could be the possible reasons 
behind these findings.

The strengths of the study were that all interviews were 
conducted face‑to‑face by a single interviewer, with minimal 
participant refusal. One limitation was that the present study 
might have underestimated the measurement of some of the 
factors associated with accidents because of willful suppression 
or misrepresentation of facts by the participants due to fear of 
medico‑legal complications. Furthermore, since accident is an 
emergency, it is possible that some of the victims might have 
responded perfunctory, just to complete the interview. Another 
obvious limitation was that in case of unconscious victims, all 
the information provided by the attendant may have been fully 
conversant of relevant facts.

Table 3: Distribution of participants by prehospital care‑related factors (n=900)

Factor‑related to prehospital care Category Number of participants (%)
First responder to offer help at accident site Passer‑by 360 (40.0)

Co‑rider/co‑passenger 279 (31.0)
Police 227 (25.2)
Driver/rider of opposite vehicle with which collided 34 (3.8)

Vehicle used for transport to hospital Ambulance 131 (14.6)
PCR van* 406 (45.1)
Motorized two‑wheeler (private/commercial) 83 (9.2)
Private motorized three‑wheeler (private/commercial) 206 (22.9)
Private four‑wheeler (private/commercial) 74 (8.2)

Time taken to reach hospital ≤30 min 709 (78.8)
>30 min 191 (21.2)

Person who brought victim to hospital Co‑rider/co‑passenger 256 (28.4)
Driver/rider of opposite vehicle with which collided 26 (2.9)
Passer by 205 (22.8)
Police 413 (45.9)

Time taken by doctor to attend victim ≤5 min 499 (55.4)
>5‑<10 min 302 (33.6)
>10 min 99 (11.0)

*PCR van: Police control room van
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conclusIon

Considering that high proportion of RTI victims were young 
drivers, school‑based road safety awareness programs should 
be periodically conducted to decrease high‑risk behaviors 
while driving. Focus should be directed to make use of safety 
measures such as helmet and seatbelt, especially among the 
youth. There is a huge need for development of better trauma 
system and trauma care services for RTI patients, especially 
prehospital care. An integrated approach geared toward 
better coordination between prehospital care and definitive 
care (in the hospital) through better availability of trained 
human resources (particularly on the job training and training 
of vehicle drivers in first aid), strengthening of ambulance 
service, infrastructural changes and better supply of logistics 
would be required for trauma care in the country. Bringing in 
newer legislations Strengthening of existing laws and ensuring 
their proper implementation for drunk driving, mobile phone 
use while driving and nonuse of helmets and seat belts is the 
need of the hour.
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