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Abstract

Introduction: In 21* century, road traffic accidents (RTA) are considered as
increasing epidemic of non-communicable disease which is abandoned and
needs special attention to prevent them. The aim of this study was to assess
the factors and pattern of injuries associated with road traffic accidents. Me-
thods: A cross sectional study was conducted among 112 RTA victims and 56
drivers in Palpa District of Nepal. The association of factors and pattern of
injuries with exposure to accidents was assessed using Fisher’s exact test. Bi-
variate logistic regression examined the association between driving and so-
cio-demographics factors and exposure to road accidents. Results: Of 112
RTA victims, 50% were in the age group of 21 to 40 years and 71.4% were
male. Drivers who were in the age less than or equal to 30 years were more
likely (OR: 3.6; 95% CI: 1.0, 14.3) to expose to an accident than those who
were above 30 years. Similarly, those having driving speed less than 40 km/hr
were less likely to expose to an accident than those with speed 40 - 60 km/hr
(OR: 6.0; 95% CI: 0.8, 73.5) and those with speed more than 60 km/hr (OR
7.8; 95% CI: 1.0, 100.1). Moreover, the driving experience was also found po-
sitively associated (OR: 5.6; 95% CI: 1.1, 35.5) with the exposure to an acci-
dent. Conclusion: Being in younger age group, male gender, morning time,
the driving speed, driving experiences, and driving hours on the road were
positively associated with RTA. The efforts should be made to enforce laws in
control of speed targeting experienced drivers and those with younger age
groups.
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Awareness

1. Introduction

Globally, road traffic accidents (RTA) are common public health problem and
established as the eighth leading cause of death which have similar impact as
other communicable and non-communicable diseases [1]. Around 1.24 million
people have unnatural deaths and 20 to 50 million people suffer with non-fatal
injuries due to road traffic injuries in the world [2] [3]. The global trends of road
traffic accidents will become a fifth leading cause of death by 2030 [2] [3]. The
global economic burden caused by RTA was 518 billion USD [4]. Further, 100
billion USD and 1% - 2% of their gross national product has estimated to economic
loss due to road traffic accidents in low and middle income countries alone [5].
Approximately 91% of the world’s victims on the road accident have occurred in
low and middle income countries [3]. In developing world, about 186,300 child-
ren under the age 18 die due to RTAs in a year, which is three times greater than
developed countries [6]. One of the systematic review on road traffic injuries in
Nepal showed that the mortality rate due to traffic has rose from 4 per 100,000
population in 2001-2002 to 7 per 100,000 in 2011-2012 [7]. However, status pa-
per on road safety in Nepal depicts that fatality rate has dropped from 17 to 12
per 10,000 registered vehicles from 2009 to 2012 [8]. According to WHO report
in 2011, injuries due to RTA in Nepal constitutes 1.7% of total mortality. Simi-
larly, the country has lost 0.8% of GDP due to road traffic accident [3].

In most of the developing and developed countries, RTAs are increasing day
by day leading to injuries, disabilities and deaths. The most common risk factors
associated with RTA are over speed, driving under influence, not using safety
measures such as seat belts, helmets and child restraints [3] [9] [10] [11]. In ad-
dition, poorly constructed roads, increased number of vehicles that are poorly
maintained, unplanned urbanization and industrialization, motorization, over-
population and fragile traffic rules were the leading causes of increasing road ac-
cidents in the developing countries [9] [11] [12] [13]. One of the highly danger-
ous roads around the world is found in Nepal with the possibility of road acci-
dents that is 100 and 10 times greater than in Japan and India simultaneously
[14]. Moreover, age of the driver, driving time and geographical location of
driving are also responsible factors for RTA [9] [15]. The frequently vulnerable
groups of RTAs are pedestrians [16], motorcyclists, bicyclists, scooter riders,
children and elderly people. The most of the accidents are unnatural and easily
preventable [15], in which vehicle condition and environmental factors are ac-
countable to the RTAs [17].

Among the various injuries resulted from RTAs, head is the most commonly
affected site among the victims [15] [18] [19] [20] which is then followed by up-
per limbs and lower limbs [20]. Along with the head injuries such as skull frac-

ture, subdural haemorrhages, frontal bone fracture; liver lacerations and ribs
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fracture are found as common injuries [19]. Lacerations, abrasions and bruises
are the most common forms of external injuries whereas fractures, chest injury,
abdominal injury are the internal types of injuries among RTA victims [20].
However, the common site of fracture is lower limbs followed by upper limbs
and then skull bones [20]. The accidents are reported high at night and among
automobile accidents [21].

Geographical variations are unique in Nepal where the knowledge related to
road safety and road constructions are comparatively poor in Nepal. RT'As related
factors and patterns of injuries related literatures are sparse in Nepal. Therefore,

this study aimed to assess the factors and patterns of injuries related to RTAs.

2. Methods

2.1. Research Settings and Participants

A cross-sectional study was conducted in Palpa District of Nepal among road
traffic victims and drivers. Study setting district has two reputed largest referral
level hospital targeted for ten districts of western region of Nepal. Furthermore,
the district was connected with three low-mid-and-high land geographical re-
gions where the road traffic injuries were common. Next, low cost specialized
services are available in the hospitals for all the patients. RTAs victims were tak-
en from United Mission Hospital and Lumbini Medical College & Research
Centre and the drivers from bus/jeep station were selected by using consecutive
sampling technique. Only respondents who were agreed and gave their informed
consent were included in the study. Victims injured by any motorized vehicles
and drivers of both private and public four or six wheelers were included in the
study. Further, respondents who were unable to speak and have fatal injuries
were excluded from the study. Interviews were carried out separately in a suita-
ble setting in the hospital, commonly where the respondent felt comfortable, by
trained enumerators. Total 112 victims and 56 drivers were interviewed for data

collection.

2.2. Sampling and Sample Size Calculation

The World Health Statistics published by World Health Organization South East
Asian Regional Organization in 2010 [WHO-SEAR 2010] has revealed 8.8% of
total mortality due to injuries and out of total 90 % contributed by RTI. Hence,
total burden of RTT is 7.92%. With this reference, the sample size was calculated
as 111. We added one respondent to make it even so that number of drivers was
calculated as 56 (50% of 112).

2.3. Sampling Technique

Multistage sampling technique was used. Palpa District, a hilly district in central
part of Nepal was selected purposely in the first stage. In the second stage, two
hospitals namely; United Mission Hospital and Lumbini Medical College & Re-

search Centre, Palpa were selected purposely. In third stage, accident cases (vic-
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tims) attending these hospitals were taken as first category respondents till the
required sample was met.

Drivers of four and six wheeler were taken as second category respondents.
They were selected from four “bus/jeep stations” and from each station 14 driv-
ers were taken. First come first interviewed method was applied for the drivers

till the required sample was met.

2.4. Data Collection and Measures

A structured questionnaire was used throughout face-to-face interview. The data
collection tools were firstly developed in English version and later translated into
Nepali. Another connected district was selected for pre-testing of the question-
naires and after the pre-testing, required changes in the tools was incorporated.

Written informed consent was taken from the respondents before they were
interviewed for data collection. Participation in the study for all the respondents
was completely volunteered. Privacy, anonymity and right to withdraw were
ensured before they were enrolled in the study. Institutional approval was taken
from the both hospitals. The Department of Public Health, Hope International
College, had reviewed and approved this study.

Socio-demographic measures included were age at interview, monthly in-
come, education, employment status of victims. Further, education was coded as
illiterate (unable to read and write), literate (able to read and write without for-
mal education), primary education (up to five years schooling), secondary and
higher secondary (education of schooling from six to twelve years), and above
higher secondary (education more than twelve years). Employment status was
dichotomized as formal (who have formal appointment letter) and informal em-
ployment (who have no formal appointment letter).

Information related to pattern of RTAs with victims were measured by using
day of accidents, time of accidents, place of accidents, vehicle types, mode of
travel during accidents, type of accidents, causes of accidents, type of injury,
pattern of injury and cost of treatment.

Vehicle drivers’ exposure and factors related to RTAs variables have been
measured as history of exposure (coded as yes and no), age, education, residence,
speed, job experience, daily working hours, insurance and ownership of vehicle.

2.5. Data Analysis

We estimated the proportion of the study variables of interest (patterns of in-
jury, factors related to injury). We used Fisher’s exact test to determine signifi-
cant differences between demographic variables and RTA exposure. Bivariate lo-
gistic regression was applied and odds ratio (OR) with 95% confidence interval
was presented. SPSS version 20 software was used (SPSS Inc., Chicago, IL, USA)

for data analysis.

3. Results

Table 1 shows that half (50%) of the victims represented the age group 21 - 40
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Table 1. Demographic characteristics of victims (n = 112).

Characteristics n (%) 95% CI

Age in years

<20 38 (34.0) 25.2,43.5
21-40 56 (50.0) 40.4, 59.6

>40 18 (16.0) 9.8,24.2

Sex

Male 80 (71.4) 62.1,79.6
Female 32 (28.6) 20.4,37.9

Education level

Illiterate to primary 40 (35.7) 26.9,45.3

Secondary to higher secondary 63 (56.2) 46.5, 65.6

Graduate and above 9 (8.1) 3.7,14.7
Occupation

Formal employment 25 (22.3) 15.0, 31.2

Informal employment 87 (77.7) 68.8, 85.0

years and 34% were below 20 years. Majority (71.4%) of the victims were male.
More than half (56.2%) of the victims were educated from secondary to higher
secondary level of education. Furthermore, our finding revealed that three
fourth (77.7%) of the RTA victims have informal employment.

Table 2 shows that the highest number of accidents took place on Saturdays
(33%) and 50% of the accidents were in the morning (6.00 am - 12.00 pm) time
followed by 31.2% in between 12.00 pm to 6.00 pm. Majority (69%) of accidents
were in the highway areas. Nearly two fifth (38.4%) of the accidents were caused
by two wheeler vehicles and 36.6% were with four wheelers. The passengers
(55.4%) and bike riders (29.5%) were the main victims of RTAs. Collision be-
tween two motorized vehicles (26.8%) was found the major type of accident.
However, negligence of driver (42%) and poor vehicle condition (24.1%) were
the major causes of the accident as reported by the victims. Findings showed that
half (50.9%) of the victims had minor injury, 42% had moderate and 7.1% had
severe injury. The patterns of injuries among victims were as follows: maximum
number (41.1%) of the victims had head injuries, 39.3% had cut injuries and
25.8% had fractures. Among the total fractures, lower extremities were the
commonest site. Regarding the cost of injuries, 57.1% of them have expensed
less than or equal to NPR 5000 whereas 30.4% have expensed above NPR 20000.

Table 3 shows the factors associated with exposure to accidents with different
characteristics of drivers. Drivers who were aged less than or equal to 30 years
were more likely (OR: 3.6; 95% CI: 1.0, 14.3) to have exposed with accident than
those who were above 30 years. Those who have driving speed more than or
equal 40 - 60 km/hr (OR: 6.0; 95% CI: 0.8, 73.5) and more than or equal 60 km/hr
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Table 2. Information related to pattern of RTAs among victims (n = 112).

Characteristics n (%) 95% CI
Day of accident
Sunday 13 (11.6) 6.3,19.0
Monday 16 (14.3) 8.4,22.2
Tuesday 10 (8.9) 4.4,15.8
Wednesday 16 (14.3) 8.4,22.2
Thursday 7 (6.3) 2.5,12.4
Friday 13 (11.6) 6.3,19.0
Saturday 37 (33.0) 24.4,42.5
Time of accident
>00:00 - 06:00 hr 6 (5.4) 2.0,11.3
>06:00 - 12:00 hr 56 (50.0) 40.4, 59.6
>12:00 - 18:00 hr 35(31.2) 22.8,40.7
>18:00 - 24:00 hr 15 (13.4) 7.7,21.1
Place of accident
Highway area 77 (68.8) 59.3,77.2
Other area 35 (31.2) 22.8,40.7
Vehicle types
2 wheeler 43 (38.4) 29.3,48.0
4 wheeler 41 (36.6) 27.7,46.2
6 wheeler 28 (25.0) 17.3, 34.1
Mode of travel during accident
Bike rider 33 (29.5) 21.2,38.8
Passenger 62 (55.4) 45.7,64.7
Pedestrian 8(7.1) 3.1,13.6
Others 9 (8.0) 3.7,14.7
Type of accident
Collision between vehicles 30 (26.8) 18.8, 36.0
Fell down 22 (19.6) 12.7,28.2
Collision with pedestrians 14 (12.5) 7.0, 20.0
Sideways collision 15 (13.4) 7.7,21.1
Self motorbike accident 25 (22.3) 15.0, 31.1
Others 6 (5.4) 2.0,11.3
Causes of accident
Drivers’ fault/negligence 47 (42.0) 32.7,51.7
Inappropriate road construction 18 (16.1) 9.8,24.2
Poor vehicle condition 27 (24.1) 16.5, 33.1
Others 20 (17.8) 11.3,26.2
Type of injury
Minor 57 (50.9) 41.3, 60.5
Moderate 47 (42.0) 32.7,51.7
Severe 8(7.1) 3.1,13.6
DOI: 10.4236/jbm.2017.512010 93 Journal of Biosciences and Medicines
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Continued
Pattern of injury
Head injury 46 (41.1) 31.9,50.8
Fracture 29 (25.9) 18.1, 35.0
Spinal injury 2(1.8) 0.2,6.3
Cut injury/sprain 35(31.2) 22.8,40.7

Cost of treatment in NPR

<5000 64 (57.1) 47.4, 66.4
>5000 - 20,000 14 (12.5) 7.0, 20.1
>20,000 34 (30.4) 22.0,39.8

Table 3. Factors associated with exposure to RTAs among drivers (n = 56).

Exposure to accident
Characteristics Odds ratio p-value
Yes (n=36) No (n=20)

Age in years
<30 22 (61.1) 6 (30.0) 3.6 (1.0, 14.3) 0.05
>30 14 (38.9) 14 (70.0) Reference

Education level
Illiterate to primary 12 (33.3) 8 (40.0) 0.8 (0.2, 2.7) 0.77
Secondary and above 24 (66.7) 12 (60.0) Reference

Average driving speed in highway

<40 km/h 2 (5.6) 6 (30.0) Reference
40 - 60 km/h 17 (47.2) 8 (40.0 6.0 (0.8, 73.5) 0.05
260 km/h 17 (47.2) 6 (30.0) 7.8 (1.0, 100.1) 0.03
Residence
Rural 16 (44.4) 7 (35.0) 1.5 (0.4, 5.5) 0.58
Urban 20 (55.6) 13 (65.0) Reference

Job started from helper
Yes 26 (72.2) 12 (60.0) 0.6 (0.1,2.2) 0.38
No 10 (27.8) 8 (40.0) Reference

Driving experiences in year

<5 6 (16.7) 11 (55.0) Reference
5-10 13 (36.1) 4(20.0) 5.6 (1.1, 35.5) 0.04
>10 17 (47.2) 5 (25.0) 5.9 (1.3, 32.5) 0.01

Average hour of driving/day

<5 8(22.2) 11 (55.0) Reference
5-10 13 (36.1) 5(25.0) 3.4 (0.7, 18.0) 0.09
>10 15 (41.7) 4(20.0) 4.9 (1.0, 28.7) 0.04

Vehicle insurance
Yes 33 (91.7) 16 (80.0) Reference
No 3(8.3) 4(20.0) 0.4 (0.1, 2.5) 0.23

Ownership of vehicle
Own 9 (25.0) 11 (55.0) Reference
Private company 27 (75.0) 9 (45.0) 3.6 (1.0, 13.7) 0.04
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(OR; 7.8; 95% CI: 1.0, 100.1) were more likely to have exposed with accident
than those who have driving speed less than 40 km/hr. Drivers who were from
rural area were less likely (OR: 1.5; 95% CI: 0.4, 5.5) to have exposed with acci-
dent than those from urban area. Drivers who were experienced from 5 to 10
years were 5.6 times (95% CI: 1.1, 35.5) and those experienced greater than 10
years were 5.9 times (1.3, 32.5) more likely to have exposed with accident than
those who were experienced less than or equal to 5 years. Similarly, the drivers
who were engaged in driving greater than 10 hours a day were more likely (OR:
4.9; 95% CI: 1.0, 28.7) to have exposed with accident than those who were en-
gaged in driving less than or equal 5 hours a day. Moreover, the drivers who
drive private company vehicle were more likely (OR: 3.6; 95% CI: 1.0, 13.7) to
have exposed with an accident than those who drive own vehicles.

The study found differences between the level of awareness of drivers and vic-
tims about RTAs. In driver’s opinion, old and poor condition of the vehicles was
reported to be a major cause of RT' As whereas over speed was the major cause of
RTAs in victim’s opinion. Nearly three fourth (69%) of the drivers and one third
(32.1%) of the victims reported awareness and training for drivers were neces-
sary to reduce RTAs. One fourth(25.5%) of the drivers reported that strong traf-
fic rules and proper maintenance of vehicles could reduce RTAs while 13.4% of
the victims reported that avoiding overload of passengers and driving under in-

fluence of alcohol could reduce the RTAs (data not shown).

4. Discussion

This study has illustrated the factors responsible for road traffic accidents and
the patterns of the injuries among RTAs victims. Our study has tried to explore
the opinions related to RTAs from both drivers and victims. Similarly, the study
has shown the association between different factors and exposure to accidents.
This study revealed that RTAs exposure was significantly associated with
young aged drivers. Majority of the RTA victims were male, between 20 to 40
years of age. Similar results were revealed in the previous studies conducted at
various places [15] [16] [17] [19] [20] [22] [23] [24]. However, the contradictory
with the study from Albania that highlighted the women were more victims in
the RT'As [10]. Involvement of this age group could impact in productivity of the
country. Increased mobility for work and other task compared to female and old
age could be the reason for higher exposure in RTAs. Furthermore, more than
half of the victims were educated up to secondary level and those with higher
education were very less. It signifies that lack or no traffic awareness might have
led to the road accidents. But in contrast, one of the study from India illustrated
that majority of RTA cases were graduates followed by intermediate education
[24]. Our findings revealed RTAs occurred higher in public holiday and previous
study from India highlighted similar findings [17]. It could be the higher pro-
portion of the people’s movement for marketing and outing on holiday. Other

reason might be the over speeding on the road because the traffic is lower in the
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public holidays. This study finding highlighted the RTAs took place in the
morning. Similar finding was highlighted with the study conducted from India
[16]. However, other studies have different findings that RTAs took place in the
afternoon [9] and in the evening [15] [18]. In this study period, foggy morning
which reduces the vision on the road might be the reason for higher accidents.
Afternoon and evening time could be the long time driving which may be the
reason for RTAs. This study also found that two wheeler vehicles were mainly
exposed to accidents followed by four wheelers. Similar finding was also re-
ported in a nation-wide population based survey conducted in Nepal [25] whe-
reas six wheelers were found to be more involved than others in another study
[26].

This study highlighted the lower limbs and head were the commonest sites of
injuries. However, a systematic review conducted in Nepal illustrated both the
lower and upper limbs as major site of injuries [7]. Other sites were upper limbs,
trunk and body as well as facial parts. Head injury was the most common type of
injury. Similar finding was revealed through the study conducted in western
Nepal [18] and India [9] [15] [16] [19]. In addition, our study revealed the dif-
ferent types of injuries included cut injuries, laceration/abrasion, fractures and
spinal injury. Among the fractures, lower extremities were the commonest site of
fracture followed by spinal fracture. Other fractures included upper extremities,
pelvis and ribs. Previous studies demonstrated the similar findings [15] [16] [20]
[21] [23]. The proper use of helmets for motorcycle and scooter riders could be
preventable for head injury.

Our findings revealed the significant association between young ages of driv-
ers, driving speed, driving experience, ownership of vehicle with exposure to ac-
cidents. Previous literatures from different countries highlighted similar findings
[9] [10] [11] [16] [17] [23]. Old and poor condition of vehicles was identified as
other reason of the accidents. Literature from western Nepal also highlighted
that old vehicles were responsible for higher number of accidents [18]. Our
finding revealed increased year of experience of driver was associated with
RTAs. This could be happened due to carelessness of the driver or lack of know-
ledge related to driving skills (ref). At the same time, opinion from the victims
revealed the negligence of driver while driving was more common cause of the
RTAs. A similar finding was revealed from systematic review that improper bus
driving was one of the possible causes of accidents [7]. Previous study from Qa-
tar also highlighted similar findings that careless driving was main cause of
RTAs [27]. Increased knowledge and awareness related to RTAs among drivers
and other peoples could reduce the accidents. Strong traffic rules against over

speeding and careless driving may reduce the number of RTAs.

5. Strength and Limitations

The strength of the study may be that the findings of this research were based on

the interview with not only RTA victims but also with the current drivers so that
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the actual factors were driven from both perspectives. There were no studies
done prior to this although this was highly risk area for RTA so this could help
in further researches and mitigate the incidents. Moreover, the findings of study
can be applied to similar type of hilly district.

The fatal cases were not included in this study so the causes of mortality due
to RTAs could not be gathered. Similarly, the study was conducted in small city

so the findings may not be generalized to all cities.

6. Conclusion

Young age of the driver, over speed, experience of the driving, and long time
driving in a day are the main factors associated with the exposure of RTAs.
Careless driving, old and poor vehicle condition and low knowledge related to
RTAs are other crucial causes of RTAs. Strong road traffic rules related to road
safety and education for driver and other people related to RTAs is the urgent

need to reduce the number of RTAs.
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