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Introduction

The World Health Organization has estimated that 
globally almost 1.24 million people die annually and 20 
to 50 million people are exposed to non‑fatal injuries on 
the world’s roads.[1] In‑fact, young adult  (15‑44 years) 
contributes almost 60% of global road traffic deaths.[1] 
Since developing countries contribute a major share 
of the global burden of road traffic accidents  (RTAs), 

cost of dealing with the aftermaths of RTAs  (namely 
management of immediate complications; disability 
prevention; and long‑term rehabilitation services) adds 
enormously to the already overburdened health care 
delivery system.[1,2]

Realizing the global public health concern, United Nation 
has declared the current decade 2011–2020 as the Decade 
of action for road safety, with a goal of first balancing 
and then minimizing the anticipated magnitude 
of RTA‑associated mortality.[2] A wide range of 
socio‑demographic parameters such as male gender;[3] 
young age;[3] risk taking behavior;[4] alcohol/psychoactive 
substances intake;[1,5] non‑use of personal protective 
equipments;[1,4] non‑compliance with the traffic rules;[1,4] 
and delay in provision of prompt medical care to the 
victims of RTAs;[1,6] have been identified as potential 
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ABSTRACT

Background: The World Health Organization has estimated that globally almost 1.24 million people die annually on 
the world’s roads. The aim of the study was to assess the attributes of pre‑hospital care in road traffic accidents (RTAs) 
victim brought to the health care establishment and to evaluate the pre‑hospital trauma care provided in the rural areas 
of Kancheepuram district of Tamil Nadu. Materials and Methods: A cross‑sectional descriptive study of 3 months 
duration (June 2014 to August 2014) was conducted in the Shri Sathya Sai Medical College and Research Institute, 
Kancheepuram. The method of sampling was universal sampling and all RTA victims satisfying the inclusion criteria 
were included in the study. During the entire study duration, total 200 RTA victims were included. A pre‑tested 
semi‑structured questionnaire was used to elicit the desired information after the victims of RTAs are stabilized. 
Ethical clearance was obtained from the Institutional Ethics Committee prior to the start of the study. Written 
informed consent was obtained from the study participants  (patient/guardian of children) before obtaining any 
information from them. Data entry and statistical analysis were done using SPSS version 18. Frequency distributions 
and percentages were computed for all the variables. Results: Majority of the RTA victims 158 (79%) were from the 
age‑group of 15‑45 years. Most of the accidents were reported in night time [77 (38.5%)], on week‑ends [113 (56.5%)], 
and involved two‑wheelers [153 (76.5%)]. Almost 66 (33%) of the victims were not aware of the existence of emergency 
ambulance services. Also, only 15 (7.5%) victims were brought to the hospital in the emergency ambulance, of which 
only 3 victims were accompanied by a doctor. Conclusion: To conclude, the study indicates that a significant proportion 
of people were unaware about the emergency trauma ambulance services and the existing pre‑hospital care services 
lack in multiple dimensions in a rural area of South India.
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risk factors in the causation or amplification of the 
consequences of accidents.

Further, in low‑resource communities and remote 
areas  (rural/tribal) with long pre‑hospital transport 
times, most trauma deaths have been reported even 
before the victims reach the hospital.[7‑9] In‑fact, efficient 
post‑crash response has been acknowledged as one of the 
five pillars (others being: Road safety management; safer 
roads and mobility; safer vehicles; safer road users) by 
the United Nation to bring about a significant reduction 
in the incidence of RTAs.[2,4] Also, in a non‑randomized 
cohort study done in Iraq, it was observed that efficient 
pre‑hospital trauma system played a critical role in 
reducing RTA‑associated deaths.[10] These facts have 
seriously necessitated the need for availability and 
accessibility of good quality pre‑hospital care in all areas 
of the country to minimize the RTA‑related morbidity, 
mortality and disability.[11]

Although over the years trauma institutes and emergency 
ambulance services have been established in the country, 
but most of them again remain confined to the urban 
pockets with minimal efforts from the policy makers 
pertaining to both strengthening of the emergency 
response system and creating awareness among the 
people living in rural areas.[12,13] Even findings of studies 
have shown that factors pertaining to administration 
and organization, staff qualifications and competencies, 
availability and distribution of resources, communication 
and transportation, poor cooperation and coordination, 
awareness among people, and infrastructure support, 
either hinder or facilitate an effective pre‑hospital trauma 
care process.[14‑16] In addition, there is a dearth of studies 
done with an aim to assess the effectiveness of pre‑hospital 
care in rural area, South India. Thus, the current study 
has been planned to assess the attributes of pre‑hospital 
care in RTAs victim brought to the medical college and to 
evaluate pre‑hospital trauma care provided in the rural 
areas of Kancheepuram district of Tamil Nadu.

Materials and Methods

A cross‑sectional descriptive study of 3  months 
duration (June 2014 to August 2014) was conducted in the 
Shri Sathya Sai Medical College and Research Institute, 
Kancheepuram district, Tamil Nadu—the hospital, Urban 
Health Training Centre (UHTC) and Rural Health Training 
Centre (RHTC). Tamil Nadu state lies in the southernmost 
part of the India and is surrounded by the union territory 
of Puducherry, Bay of Bengal, and the states of Kerala, 
Karnataka, and Andhra Pradesh. In India, Tamil Nadu 
is the 11th largest state by area, 6th most populous state, 

3rd  most developed state, and ranks second as far as 
employment percentage is concerned.[17,18] In Tamil Nadu 
alone in the last 10 years (2005‑June 2014), almost 11.9 
million new vehicles (transport and non‑transport) have 
been registered, of which ambulances  (4489/11934025) 
constitutes only 0.03%.[19]

The method of sampling was universal sampling and 
all RTA victims were included in the study. During 
the entire study duration, total 200 RTA victims were 
included in the study.

Inclusion criteria
All victims of RTAs during the study period were 
included in the study after obtaining their informed 
consent  (for children, informed consent from the 
guardian/parents will be obtained).

Exclusion criteria
Those patients who refused to give their informed 
consent  (one subject) or died  (three subjects) before 
the interview were excluded from the study. In 
addition, unconscious patients and patients who were 
hemodynamically unstable were also excluded.

Data collection instrument
A semi‑structured questionnaire was used to elicit the 
desired information. The questionnaire was pre‑tested 
on 10 individuals and based on the obtained responses, 
the questionnaire was modified. These five subjects were 
not part of the final study analysis and the modified 
questionnaire was employed to collect the desired data.

Study variables
The patients’ socio‑demographic parameters, place of 
the accident, the time of accident (day/night), damaged 
organs, the type of vehicle involved in an accident, 
pre‑hospital care status, pre‑hospital time (response time 
and transport time), and outcome of RTAs.

Methodology
Once the victims of RTAs are stabilized, all the study 
participants/guardians  (in case of children) were 
interviewed face to face with the help of the pre‑tested 
semi‑structured questionnaire after obtaining their 
written informed consent. Medical officers of the RHTC 
and UHTC were explained about the purpose of the 
study and oriented regarding the different aspects of 
the questionnaire to enable them to collect the data from 
their respective centers.

Operational definitions
Pre‑hospital time interval is the sum of response 
time (time interval between the occurrences of the RTAs 
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to arrival of the first responding vehicle on the scene) and 
transport time (time required for reaching the hospital 
from the site of the accident). B G Prasad’s socio‑economic 
status classification was used to categorize the study 
participants in different socio‑economic class.[20] National 
classification of occupation was used to categorize the 
workers into skilled, semi‑skilled and unskilled type of 
occupation.[21]

Ethical considerations
Ethical clearance was obtained from the Institutional 
Ethics Committee prior to the start of the study. 
Written informed consent was obtained from the study 
participants  (patient/guardian of children) before 
obtaining any information from them. Utmost care 
was taken to maintain privacy and confidentiality. The 
victims were ensured that findings of the study will not 
have any implications on their career.

Statistical analysis
Data entry and statistical analysis were done using SPSS 
version  18. Frequency distributions and percentages 
were computed for all the variables.

Results

Table  1 reflects the distribution of study participants 
according to their socio‑demographic parameters. 
Majority of the subjects 158 (79%) were from the age‑group 
of 15‑45 years. Most of the victims were the driver/pillion 
rider (177/200), while the rest of them were passengers 
in the four‑wheeler/pedestrians (23/200). Out of the 12 
subjects who were below 15 years, 10 were travelling in 
either four‑wheeler or motorcycle, while the remaining 
two got injured while crossing the road. Most of the study 
participants were males  (145/200), educated (181/200), 
and employed in semi‑skilled  (127/200) type  (namely 
agriculture, shop, clerk, etc.) of work.

Table  2 demonstrates the multiple attributes of the 
reported RTAs. Most of the RTAs were reported on 
Saturday and Sunday  (113/200), especially in rural 
areas  (184/200), with most of them being reported in 
night time as compared to rest of the day. In addition, 
most of the victims  (driver/pillion rider) injured in 
accidents were travelling on two‑wheelers  (namely 
motorcycle, scooter, etc.) than those on four‑wheelers. 
In most of the RTAs, injuries were not restricted to a 
single body part, with maximum injuries being in upper 
and lower extremities. However, only 7  (20.6%) and 
33 (21.6%) of the victims were using personal protective 
measures in four‑wheelers and two‑wheelers at the 
time of their accident, respectively. Another 70 (37.4%) 

injured victims were either using mobile phones or had 
consumed alcohol at the time of their accident. Also, only 
124 (66.3%) victims had a valid license while remaining 
33.7% were either not having license at all or the license 
had expired.

Table  3 demonstrates some of the parameters of 
pre‑hospital care. Only 134  (67%) of the victims were 
aware of the existence of emergency ambulance services 
while the rest of them have never heard of the same. 
Awareness about emergency services in the present 
study meant that one phone number is available which 
can be contacted for emergency medical attention at 
the time of RTAs. Although no precise information 
was available regarding who called for the ambulance, 
but most of them was initiated by bystanders or by the 
victims themselves. Only 15 (7.5%) of the victims were 
brought to the hospital in the emergency ambulance, 
while for remaining 185  (92.5%) cases the ambulance 
either did not reach or was not called for due to the poor 
awareness among victims/bystanders, or brought to the 
hospital by other modes of transport. The ambulance 
took almost 35 ± 15 minutes to reach the site of accident 
and another 20 ± 10 minutes to reach the hospital from 
the site of accident. Furthermore, in almost 12  (80%) 
of the ambulances, no attending doctor was present. 
No data was available about the functional status of 

Table 1: Socio‑demographic parameters of the victims 
of road traffic accidents
Socio‑demographic parameters Number (%)
Age (in years)

<15 12 (6)
15‑30 107 (53.5)
30‑45 51 (25.5)
45‑60 21 (10.5)
>60 9 (4.5)

Sex
Male 145 (72.5)
Female 55 (27.5)

Religion
Hindu 178 (89)
Muslim/christian/others 22 (11)

Education
Illiterate 19 (9.5)
Primary/middle/high school 135 (67.5)
Post‑high school/graduate and above 46 (23)

Occupation
Unskilled 31 (15.5)
Semi‑skilled 127 (63.5)
Skilled 42 (21)

Socio‑economic class
Lower 16 (8)
Middle 153 (76.5)
Upper 31 (15.5)
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the cardio‑pulmonary resuscitation equipment or the 
competence of the doctor present in the ambulance in 
carrying out resuscitation activities. Out of the 200 victims 
of RTA who reached the health care setting, 138 (69%) 
were managed on an out‑patient basis while remaining 
62  (31%) were appropriately managed based on their 
injuries or clinical condition/referred to higher centers 
for radiological investigations and further management.

Discussion

The current descriptive study has been undertaken to 
assess the status of the emergency trauma system in a 
rural area. It is one of the very few studies conducted in 
the rural pockets of South India and thus findings of the 
study can be an eye‑opener for the program managers.

The present study showed that almost 158  (79%) of 
the study participants were from the age‑group of 
15‑45 years. Similar sorts of age‑group preponderance 
have been obtained in multiple other cross‑sectional 
studies across diverse settings.[22,23] The people from 
young age‑group were involved in most of the settings 
as they generally have a risk taking behavior and does 
not abide with traffic regulations in a consistent manner. 
However, in contrast to most of the other studies, the 
study revealed that elderly people were the victims of 
RTAs.[24] This could be because of the rash driving by 
the vehicle users or because of the delayed reflexes in 
the old‑age or absence of a companion to guide them 
while they were using the roads. In‑fact, both of these 
extreme age limits indirectly indicate that not only our 
society but even the public health professionals is lacking 
in their efforts to protect and nurture them efficiently.

Also, our study revealed that the male: female ratio 
among the RTA victims was 2.6:1. In‑fact, virtually all 
the epidemiological studies which have been conducted 
with an objective to assess the determinants of RTAs 
have shown that males are more commonly involved in 
RTAs than the females.[22,24,25] This is primarily because 
of their risk‑taking and fearless nature, peer pressure 
to drive their vehicles beyond the recommended speed 
limits as compared to the females who usually abide 
with traffic regulations. This is not a very new finding, 
but observing the same trend across different settings is 
of major concern and reflects the minimum reach of both 
teachers and the concerned health ministry to reach the 
most vulnerable section of the society.

The present study depicted that a major proportion (56.5%) 
of RTAs were reported on weekends. Some of the other 
studies also concluded that RTAs were more common 
during weekends.[26,27] However, in another study to 
evaluate the effectiveness for emergency dispatch 
of ambulances, the RTAs were more common in the 
weekdays.[28] This has been generally attributed to the 
kind of lifestyle which people adopt in the modern 
society, where they usually work for 5–6 days a week 
and weekend is the time to relieve their job‑related 
stress which they might do by consuming alcohol/rash 
driving, etc.

Table 3: Pre‑hospital care among victims of RTA
Pre‑hospital care Number (%)
Type of interventions done before bringing patient 
to the hospital* (n=200)

Washing of wound/first‑aid 37 (18.5)
Splint 6 (3)
Resuscitation 0 (0)

Arrival of ambulance at the site of accident (n=200)
Yes 15 (7.5)
No# 185 (92.5)

Presence of doctor in ambulance (n=15)
Yes 3 (20)
No 12 (80)

Cardio‑pulmonary resuscitation services in 
ambulance (n=15)

Yes 2 (13.3)
No 1 (6.7)
Don’t know 12 (80)

#No precise information was available regarding ambulance was called and 
still it did not reach the site of accident. RTA: Road traffic accidents. *RTA 
victims had multiple injuries, but no significant first-aid treatment was offered

Table 2: Attributes of road traffic accidents
Attributes of Accident Number (%)
Time of accident

Early morning (4 am‑8 am) 59 (29.5)
Day (8 am‑4 pm) 23 (11.5)
Evening (4 pm‑8 pm) 41 (20.5)
Night (8 pm‑4 am) 77 (38.5)

Mechanism of injury
Motorcycle/two‑wheeler 153 (76.5)
Car/four wheeler 34 (17)
Pedestrian/bicycle/others 13 (6.5)

Involvement of body parts*
Upper extremities 133 (66.5)
Lower extremities 104 (52)
Head and neck 24 (12)
Abdomen 21 (10.5)
Others (back, pelvic region, etc.) 15 (7.5)

Compliance with safety measures
Car/four‑wheeler (n=34)*

Use of seat belt 7 (20.6)
Mobile phone use/alcohol consumption 19 (55.9)
Valid license 26 (76.5)

Motorcycle and other two‑wheelers (n=153)*
Use of helmet 33 (21.6)
Mobile phone use/alcohol consumption 51 (33.3)
Valid license 98 (64.1)

*For instance – Abdominal injuries – more chances of internal bleeding, etc
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The current study and other epidemiological studies 
have revealed that a major proportion of RTAs was 
seen in night time.[22,26] Although different explanations, 
like absence of traffic police, no traffic signals in night 
time, less traffic and thus people drive beyond the 
recommended speed limits, have been cited but other 
than that complete absence/insufficient lights on the 
roads, especially in rural areas, as observed in present 
study is a valid explanation which interferes with the 
vision and augments the chances of human errors.

It was even observed that two‑wheelers  (namely 
motorcycle, scooty, etc.) were more commonly involved 
in accidents than four‑wheelers. Again this finding has 
been supported by different studies and it essentially 
indicates the unstable nature of the two‑wheelers 
and reinforces the need that motorcyclist should be 
over‑cautious while driving.[23,24,26,27] As evidenced in 
different studies, even the current study showed that 
injuries were involving two or more body parts in most 
of the victims.[6,8,24,26]

Our study even depicted that only 21.4% (40/187) of the 
vehicle users were using either helmet or had fastened 
their seat‑belt at the time of their accident. Another 
study revealed that only 3.1% of the motorcyclist were 
wearing a helmet at the time of accident.[29] This is one 
of the most shocking findings as most of the people 
are aware of the consequences of head injury, but 
still they are not wearing the same.[30] However, these 
results can be biased as it does not suggest any details 
about use of safety measures among people who were 
killed at the time of accident. In other words, it reflects 
ignorance from the people and failure of the public health 
system to motivate people to use personal protective 
equipments. At the same time, it provides an opportunity 
for health professionals/outreach workers to grab this 
opportunity and work in a strategic manner to bridge 
this knowledge‑application gap.[29,31] Similar explanation 
stands true for those commuters who were using either 
mobile phones or had consumed alcohol while driving 
their vehicles.[1,5] Both of them generally interfere with 
the judgment and skills which are the key component 
while driving a vehicle and thus definitely aggravates 
the incidence of RTAs.[1,5,26]

Another finding which questioned the reach of public 
health services/message was that almost one‑fourth 
of the victims were not aware of the existence of 
emergency ambulance services. In another study done 
in Karnataka, almost 72% of the study participants were 
aware regarding the emergency ambulance services.[13] 
In‑fact, only 15  (7.5%) of the victims were brought to 
the health care settings in the emergency ambulance, 

while for remaining cases the ambulance either did not 
reach or was not called for due to poor awareness among 
victims/bystanders. However, these results do not reveal 
the exact picture as some of the victims who died at the 
time of accident have not been brought to the hospital 
and thus were not part of the study. Findings of studies 
have revealed that in most of the low and middle income 
nations, the pre‑hospital trauma care does not match 
the expected standards and thus a very few percentage 
of victims receive treatment at the crash scene and 
even fewer receive safe transport to the hospital by an 
ambulance.[11,32,33] This is a serious concern, especially in 
rural areas, which generally lack adequate health care 
establishments and transport services 24 × 7. However, 
it will not be right to make any comment regarding 
the quality/effectiveness of the emergency ambulance 
services as no precise information was obtained (namely 
the call has been made but the ambulance did not reach). 
Nevertheless, this should not be considered as an excuse 
for 33% of the victims who were unaware about the 
same. This calls for a strong campaign involving all 
stakeholders and should ensure affective community 
participation to warrant long lasting results and reduce 
RTA‑associated morbidity/mortality.

Furthermore, only three (20%) of the ambulances had 
an attending doctor and it again reflects the shortness of 
the health care professionals in the health sector. Even 
other studies have documented that injured people are 
often accompanied by untrained persons like driver or 
relatives only.[31,32] At the site of the accident in the present 
study, very few patients 40 (20%) were given any kind of 
first‑aid treatment. In contrast, other studies have shown 
a wide range of interventions that should be done as a 
part of pre‑hospital care to improve the outcomes.[34,35]

Finally, in our study the ambulance took almost 
35 ± 15 minutes to reach the site of accident and another 
20 ± 10 minutes to reach the hospital from the site of 
accident. This was almost comparable to other studies 
which have assessed the pre‑hospital time interval in a 
RTA.[14,15,29]

The strength of the study is that it was one of the first 
studies conducted in a rural area of South India to assess 
the effectiveness of pre‑hospital emergency trauma 
system. In addition, due attention has been paid to cover 
all the involved variables. However, the present study 
had its limitation that it was a single institution‑based 
study and thus findings of the study cannot be 
generalized to the entire South India. In addition, as the 
study was conducted only among the survivors, thus 
precise assessment of all the attributes of RTAs could 
not be achieved.
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Conclusion

The cross‑sectional descriptive study indicates that a 
significant proportion of people were unaware about 
the emergency trauma ambulance services and the 
existing pre‑hospital care services lack in multiple 
dimensions in a rural area of South India. The findings 
of the study identify the crucial area that is lagging and 
provide adequate evidence for the program managers 
to formulate a comprehensive strategy to bridge the 
existing gap and thus reduce the morbidity and mortality 
associated with road traffic accidents.
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