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Abstract 
Background: Road traffic accident is a major but neglected public health challenge. There is a paucity of published 
data on road traffic crashes in Amhara National Regional State.  
Objective: This study attempts to describe the main causes and consequences of road traffic accidents in the Amhara 
Region.  
Methods: This descriptive study employed secondary data collected by Amhara National Regional State Police 
Commission from 2007-2011. Mortality rate, percentage, line and bar graphs were used to show the causes and 
consequences of road traffic accidents.  
Results: Almost half (51%) of all crashes involved freight vehicles followed by passenger vehicles which constitute 
one-third (34.5%) of all the accidents. Over half (54.8%) of the accidents occurred on interstate highways.  Passengers 
accounted for the largest share of road traffic deaths across the region and pedestrians were the main victims in the 
urban areas. Errors committed by drivers are the chief causes of the accidents, such as failure to give priority to 
pedestrians, speeding, failure to stay on the right side of the road, failure to maintain distance between vehicles and 
failure to yield the right of way for other vehicles. Overall, these factors accounted for 83.8% of all traffic accidents. 
Conclusion: Road traffic crash is a major public health problem which contributes significantly to the morbidity and 
mortality rate in the Amhara Region. Thus, taking the seriousness of the problem into consideration, ANRS Police 
Commission and Trade and Transport Bureau have to work aggressively on issues related to licensing and bringing 
behavioral change on derivers in order to alleviate road traffic accidents.  [Ethiop. J. Health Dev.  2014;28(1):3-10]  
 
Introduction 
Road traffic accidents are the major but neglected public 
health challenges. Road traffic accident (RTA) is defined 
as a collision or incident involving at least one road 
vehicle in motion that can be on a public or private road 
to which the public have the right of access. Thus, RTA 
can be a collision among vehicles, between vehicles and 
pedestrians, between vehicles and animals, or between 
vehicles and geographical or architectural obstacles (1). 
Injuries and deaths caused by RTAs are major public 
health problems, especially in developing countries. 
Ethiopia has experienced high rates of road traffic 
accidents, as the road is the major means of 
transportation. From 2001/02-2004/5, the traffic accident 
death rate was in the range of 129 and 145 per ten 
thousand motor vehicles (2). Furthermore, Ethiopia has a 
relatively high accident records despite having low road 
network density and vehicle ownership. 
 
Road traffic injury which is a physical damage of a 
person as a result of road traffic crash is the major cause 
for traffic fatalities (any person killed immediately or 
dying within 30 days as a result of road traffic injury 
crash). Road traffic injuries are the eighth leading cause 
of death worldwide (3). 
 
RTA related fatalities disproportionately affect 
pedestrians rather than vehicle passengers.  A report in 
2008 states that over 1.2 million people die each year on 
the world’s roads and between 20 and 50 million suffer 
non-fatal injuries. From this, over 90% of the world’s 
fatalities on the roads occur in low-income and middle-

income countries, which have only 48% of the world’s 
registered vehicles (3). The highest burden of injuries and 
fatalities in developing countries are shared among 
pedestrians and passengers of buses and minibuses (4). 
For those in their productive years, or whose ages are 
between 15-29 years, road traffic injury is expected to be 
the fifth leading cause of all deaths by 2030 (3). 
 
Road traffic injuries are the major public health and 
development challenges that will worsen if effective 
steps are not taken to curb it. Road traffic crashes affect 
not only the health of individuals but also their family 
members, as it can drive households into poverty when 
they struggle to cope with the long term consequences of 
the events, including the costs of medical care, 
rehabilitation and loss of family’s breadwinners (3). 
RTAs have also a huge strain on national health systems, 
many of which already suffer from woefully inadequate 
level of resources. 
 
Various studies done on road traffic accidents in Ethiopia 
have shown the escalation of the problem at the national 
level. Road traffic injury is high in Ethiopia, at least 70 
people die for every 10,000 vehicle accidents annually 
(5). According to Road Transport Authority report, 1,800 
people died and 7,000 injured in 2003 across the country 
(6). In 2007/8, a total of 15,082 accidents occurred in the 
country. Of them the number of people killed was 2,161 
while 7,140 experienced non-fatal injuries (7). Amhara 
region accounted for 27.3% of the total road traffic 
accident-related deaths in Ethiopia during the year 
2008/9, which is the highest share among all regions (8).  
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This entails the need to examine the causes of accidents 
in the region. 
 
To date, there has been no detailed research on road 
traffic accidents using pooled data in Amhara National 
Regional State (ANRS). The aim of this study, therefore, 
is to describe the main causes and consequences as well 
as spatial and temporal variation of road traffic accidents 
in ANRS. 
 
Methods 
Study Design:   
A descriptive study design was used. The study was 
based on road traffic accident data collected by ANRS 
Police Commission. Police records contain the frequency 
of road traffic crashes, and information on each crash, 
including demographic, social, economic, and 
information of the individual (s) involved. They also 
include a description of the crash itself, environmental 
conditions at the time of the crash and vehicular 
characteristics under investigation. The driver’s license 
and the required documents for the vehicle were also 
reviewed. From these sources, we used data inputs that 
were available and complete. Due to missing information 
and misreported cases, the number of actual road traffic 
accident in ANRS is greater than the ones presented in 
this study. The data aggregated from 11 zones and two 
City Service Administration Offices in ANRS, from 2007 
through 2011 were analyzed. 
 
Study Subjects:   
The subjects are individuals who were involved in 10,162 
road traffic accidents between 2007 and 2011. 
 
Data Analysis:   
The present study used mortality rate, percentage change, 
line and bar graphs to show the causes and consequences 
of road traffic accident.  The Haddon Matrix was 

employed as an analytical tool to classify the risks factors 
that result in traffic accidents (Table 1). According to 
William Haddon, there are three phases in the time 
sequence of a crash event: pre-crash, crash, post-crash as 
well as human, machine and environment that can 
interact during each phase of crash. The resulting nine 
cells in Haddon’s Matrix model a dynamic system 
allowing opportunities for intervention to reduce road 
crash injury. The Matrix was used to classify the key, 
potential risk factors for road accidents in the sampled 
area (9).  
 
Ethical Considerations:   
The overall research design was approved by the Bahir 
Dar University Ethical Clearance committee. Formal 
letters of support were written to ANRS Police 
Commission and Zonal Police Departments to access the 
data. 
 
Results 
Study Area:   
The study was conducted in ANRS, which is located in 
North Western Ethiopia (Figure 1). The region has 11 
administrative zones, which span an area of 170,000 km2 
and serve a population of over 18 million (10). 
 
Road Accident Differentials:  
During this period, (88.4%; 8984) private and (11.6%; 
1178) government vehicles were involved in 10,162 
police recorded road crashes (Table 2).  A total of 9,255 
road traffic accident cases were reported to the ANRS 
Police Commission during the study period. All of these 
cases were included in the study. Of these vehicles, 
almost half (51%; 4,721) of all the crashes were 
accounted for freight vehicles followed by passenger 
vehicles (34.5%; 3,189) and small and other vehicles 
(14.5%; 1,345). 
 

 
 
Table 1፡ The Haddon’s Matrix 

 FACTORS 

PHASES HUMAN VEHICLES AND 
EQUIPMENT 

ENVIRONMENT 

Pre crash Crash  
prevention 

Information 
Attitude 
Impairment 
Police enforcement 

Roadworthiness 
Lighting 
Braking 
Handling 
Speed management 

Road Design and road layout 
Speed limits 
Pedestrian facilitates  

Crash Injury 
prevention 
during the 
crash 

Use of restraints 
Impairment 

Occupant restraints 
Other safety devices 
Crash protective designs 

Crash protective roadside 
objects 

Post crash Life Sustaining  First aid Skill 
Access to Medics 

Easy of access 
Fire risk 

Rescue facilities 
Congestion 

Source: WHO, 2004  
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Source: Central Statistical Authority, 2007. 
Figure 1: Road map of ANRS 
 
Table 2:  Severity of crash by category of vehicles types 
 Vehicles type  Fatal Injury  Property Damage  Total 

Small Vehicles 206 685 444 1335 

Freight Vehicles 1106 1480 2409 4995 

Passenger Vehicles 738 1536 1164 3438 

Others 111 152 192 455 

Total 2167 3890 4105 10162 
 
The highest number (54.5%; 5030) of crashes involved 
vehicle-pedestrian interaction.  The vehicle-vehicle 
collusion was (10%; 907) while vehicle-road-structure 
crashes was (35.5%; 3318) (Table 3). Passengers in 
vehicles injured were 3,028.The majority of crashes 
(83%; 8,521) occurred during the day. The highest 
number (91%; 8521) of accidents every study year was 
observed in the rainy months. The majority (54.8%; 
5,589) of road traffic accidents occurred on interstate 
highway, while (25.5%; 2,591) occurred in urban centers 
(Figure 2). 
 
 

Magnitude of Road Traffic Accident in ANRS:  Between 
2007 and 2011, 10,162 road traffic accidents were 
reported, claiming the lives of 2,761 people, injuring 
3,890 people and caused property damage worth 
128,398,879 birr (Figure 3). 
 
Table 3:  Types of road traffic crashes 

Type of interaction No  % 
Vehicle-pedestrian  5030 54.5% 
Vehicle-road structure 3318 35.5% 
Vehicle-vehicle 907 10% 
Total 9255 100.% 
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Figure 2:  Traffic Accidents by Road Types Amhara Region 2007-2011 
 
 
 
 

 
 
Figure 3:  Road Traffic Accidents in Amhara Region 2007-2011 
 
The data obtained from ANRS Police Commission show 
that in 2011 road traffic accidents caused the death of 
523 people. This means that at least one person was 
killed each day of the year in this region.  Besides, it is 
estimated that about 1,884 people were injured or 
disabled in the same year. 

 
There was a considerable variation in absolute number of 
road traffic accident deaths and mortality rates across 
zones. North Gondar, South Gondar and South Wollo 
Zones recorded the highest absolute number of deaths in 
2011, with just over 250 followed by East Gojjam and 
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North Wollo with less than 130.  Wag Himra and Bahir 
Dar experienced the lowest number of traffic deaths (30 
persons). 
 
Geographic and Demographic Trends in Road Traffic 
Accident in ANRS፡  
There was a clear zonal difference in the distribution of 
road users’ mortality (Figure 4).  Pedestrians account the 

highest proportion of road traffic deaths in urban areas: 
Gondar, Bahir Dar and Dessie accounted for a percentage 
of 86.3, 54.8 and 48.5 respectively. In other zones, the 
main victims of road traffic accidents were found to be 
passengers. At regional level, 56% of people killed were 
passengers in vehicles, while pedestrians accounted for 
35.7% (Figure 4). 

 

 
Figure 4:  Road users Killed in various Modes of Transport as Proportion of all Traffic Deaths in Amhara Region 
2007-2011 
 
The analysis of road traffic deaths by sex and age group 
showed a uniform predominance of males over females 
in all age categories; where males accounted for almost 
80% of deaths. The working age group between 15 and 
50 years accounted for more than two-thirds of all road 

traffic deaths (Figure 5). This has a great impact on the 
family and on the nation at large because the loss of such 
active working group may lead to foregone GDP due to 
the diminished workforce and economic shock to 
families that have lost a breadwinner. 
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Figure 5: Road Traffic Deaths by sex and Age Group, Amhara 2007- 2011 

 
Figure 6: Risk Factors Related with Traffic Accidents in amhara Region 2007-2011 
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Factors Leading to Road Traffic Accidents in ANRS፡ 
The Haddon Matrix was done to identify factors that 
cause road traffic accidents. The results show that the 
lion’s share of the accidents was drivers’ related for the 
period under consideration (Figure 6). At regional level, 
almost 84% of road traffic accidents were faults 
attributed to the drivers while vehicles and pedestrians 
faults’ accounted for 7.6% each and the environment 
shared only 1%.  From drivers’ faults, the five major 
accident factors, in order were: failure to give priority to 
pedestrians (32.1%), speeding (31.5%), driving on the 
wrong side of the road (10.7%), failure to maintain 
distance between vehicles (4.1%) and failure to give 
priority for other vehicles (3.8%). Together these five 
causes accounted for 83.8% of all road traffic accidents. 
 
Discussion  
The study did not attempt to review the organizational 
structures of road traffic affiliate institutions to comment 
on their cooperation in mitigating road traffic crashes in 
the region. The actual road traffic accident in ANRS 
could be higher than the one presented in the study due to 
underreporting. Moreover, it is not possible to 
incorporate the views of drivers and injured persons to 
substantiate the data. Due to data limitation the pre-crash 
and post-crash events were not analyzed using the 
Haddon Matrix. 
 
The overall findings of this study indicate that the 
prevalence of road traffic accidents was associated with 
various factors. In ANRS, nearly 91% of the risk factors 
were associated with human risk behavior which is a 
similar finding to a study conducted in Mekele Town, 
where 96% of the causes of road traffic accidents were 
related to human risk behavior (11). Research findings 
indicate that in many countries, many of the road traffic 
accidents are not reported to the police and even some of 
the reported crashes are not recorded. Thus, in those 
countries hospital data on road casualties are used to 
supplement police data (12). The situation of having 
recorded data on road traffic accidents is worst in 
Ethiopia because hospitals do not record separately road 
injury and causalities information which could be used as 
an important research input in addition to the police data 
to clearly show the magnitude of the problem in the 
country.  Human factor is the most potent contributor to 
road traffic accidents in ANRS and some other countries 
like Nigeria and India (13). For example, a study 
conducted in India indicated that human characteristics, 
such as rushing and negligence make up 95.4% of the 
total road traffic accidents (1). 
 
Speeding is another factor which accounted for 31.5% of 
the total crashes in ANRS. In Ghana, the speed factor 
alone accounted for more than 50% of the crash. 
Reducing vehicle speed was one of the most effective 
interventions employed to stem traffic crashes on 

Ghanaian roads. As a result, installed rumble strips and 
speed humps reduced crashes by about 35% and fatalities 
by about 55% (4). Pilkington and Kinra (2005) reviewed 
fourteen studies and concluded that speed cameras are 
effective intervention in reducing road traffic collisions 
and related casualties. Reductions in outcomes across 
studies ranged from 5% to 69% for collisions, 12% to 
65% for injuries, and 17% to 71% for deaths. (14). 
 
It was also found that the number of road traffic accident 
varies across seasons. In ANRS, 91% of the road traffic 
crashes occurred in the rainy season during the months of 
June-September. Similarly, in India, the highest numbers 
of accidents (32.30%) were observed in the heavy rainy 
season during the months of July – September (1). 
 
In ANRS, road traffic accident casualties were 12 per 
100,000 populations, which is by far lower than the 
average road traffic injury mortality rate in sub-Saharan 
Africa of 28.3 per 100,000 populations (15). Besides, in 
ANRS passengers represent the majority (56.5%) of 
victims followed by pedestrians (35%) and drivers 
(8.5%) of all road traffic crash deaths between 2007 and 
2011. A different result was found in a hospital-based 
study conducted in Tanzania where pedestrians 
accounted for the majority (55.4%) of victims, followed 
by passengers (27.2%) and drivers (17.2%) (16). 
 
The distribution of road traffic accident deaths also varies 
across low-income, middle-income and high-income 
countries. In high-income countries crashes involve 
primarily privately owned vehicles with the driver being 
the main car occupant injured or killed (17). In ANRS, 
8.5% of the fatalities accounted for drivers, while in 
USA, 60% of the fatalities accounted for car drivers (18). 
About 45% of road traffic fatalities in low-income 
countries are among pedestrians, whereas an estimated 
29% in middle-income and 18% in high-income 
countries are among pedestrians (19). 
 
In terms of age group, the present study revealed that the 
majority (more than two-third) of the RTA victims was 
between 15 and 50 years old. Similarly, a hospital based 
study in India showed that the majority of the victims 
were in the age group of 15-50 years (20). This shows 
that RTAs highly affect the most active and productive 
part of the population which leads the country to incur 
loss in its economy. 
 
With regard to gender difference, this study shows that 
the overwhelming majority (80%) of the victims were 
males. This is consistent with a previous hospital based 
study done in India where 67.2% of the road traffic crash 
victims were males (13). This might be attributed to the 
greater exposure of males on streets in particular and 
outside home in general. 
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Conclusion:  
The study has demonstrated that road traffic accidents in 
ANRS are pressing problems with health and economic 
development ramifications. Therefore, further studies on 
risky behaviors that cause RTAs should be conducted. 
Urgent preventive measures with a target to reduce the 
occurrence of road traffic crashes are necessary to reduce 
the morbidity and mortality resulting from these injuries. 
Deploying traffic policemen mainly in towns, without 
other preventive measures is not an effective strategy to 
reduce road traffic accidents. Installing a camera along 
main streets and intersections with high traffic accidents 
could be a more cost-effective way of mitigating the 
violation of traffic laws and penalizing those who 
transgressed traffic laws.  Physical speed restraint 
measures such as rumble strips and speed humps can be 
installed on roads to reduce speeds of vehicles. These  
will have immense beneficial effects at locations with a 
high frequency of traffic crashes. Besides, ANRS Police 
Commission and the Trade and Transport Bureau should 
work in concert and in a cooperative way to monitor and 
enforce traffic regulations in order to improve the 
qualification of drivers. 
 
Acknowledgements 
This research was conducted with the help of a grant 
from Bahir Dar University to which we are grateful. We 
are also indebted to ANRS Police Commission for its co-
operation in helping us access the required data for this 
study.  
 
References 
1. Goswami A, Sonowal R. A statistical analysis of 

road traffic accidents in Dibrugarh City, Assam, 
India. Division of Epidemiology and Nutrition, 
Regional Medical Research Centre, 2009. 

2. Segni G. Causes of road traffic accidents and 
possible counter measures on Addis Ababa-
Shashemene roads. [MA Thesis]; Addis Ababa 
University, 2007. 

3. World Health Organization (WHO). Global status on 
road safety: Time for action. Geneva; WHO, 2009. 

4. Nantulya VM, Reich MR. The neglected epidemic: 
Road traffic injuries in developing countries BMJ 
2002; 324;1139-1141. 

5. IRIN.  Ethiopia: Government moves to address road 
accident toll, 2011 [Coted 1 April 2012]; Available 
at: URL:http://www.irinnewsorg/report/94165/ 
3thiop-government-moves-to-address-road-accident-
toll. 

6. Road Transport Authority. Highlights of road traffic 
accident in Ethiopia in 2003 [Cited 12 December 
2013]; Available at: URL:http://www.rta.gov.et/ 
accident.htm, 

7. United Nations. Case study:  Road safety in 
Ethiopia, 2009 [Cited 23 August 2013]; Available at: 
URL:http://repository.uneca.org/bitstream/handle/10
855/5250/bib.%205641. 

8. Ethiopian Economics Association. Energy, safety 
and environment and transport services in Ethiopia. 
Research Brief No. 2, October 2012 [Cited 12 June 
2013]; Available at: URL: http://www.eeaecon.org/ 
sites/default/files/EEA. 

9. Bureau of Finance and Economic Development. 
Development, Amhara Regional State, Ethiopia. 
Indicators of Amhara National Regional State. Bahir 
Dar; Amhara Regional State, 2007. 

10. World Health Organization (WHO). World report on 
road traffic injury prevention. Geneva; WHO, 2004. 

11. Hassen A, Godesso A, Abebe L, Girma E. Risky 
driving   behaviors for road traffic accident among 
drivers in Mekele City, Northern Ethiopia. BMC 
Research Notes 2011;4(535):1-6. 

12. International Transport Forum. Reporting on serious 
road traffic casualties, 2009 [Cited 30 April 2011]; 
Available at: URL:http://www. Internationa 
ltransportforum.org/irtadpublic/pdf/Road-Casualties-
Web.pdf. 

13. Atubi AO.  Determinants of road traffic accident 
occurrences in Lagos State: Some lessons for 
Nigeria. International Journal of Humanities and 
Social Science 2012; 2(6):252-259. 

14. Pilkington P, Kinra S. Systematic review of road 
traffic collisions and related casualties: Systematic 
review. BMJ 2005;330;331-334. 

15. Lagarde E. Road traffic injury is an escalating 
burden in Africa and deserves proportionate research 
efforts. PLoS Medicine June 2007;4(6):967-971. 

16.  Chalya PL, Mabula JB, Dass RM, Mbelenge N, 
Ngayomela IH, Chandika AB, et al. Injury 
characteristics and outcome of road traffic crash 
victims at Bugando Medical Centre in Northwestern 
Tanzania. Journal of Trauma Management & 
Outcomes 2012;6(1):1-8. 

17. Persson A. Road traffic accidents in Ethiopia: 
Magnitude, causes and possible interventions. 
Advances in Transportation Studies 2008;15;1-9. 

18. Chisholm HN, Baker TD. Distribution of road traffic 
deaths by road user group: A global comparison. 
Injury Prevention 2009;15;55–59. 

19. Zhu M, Cummings P, Chu H, Xiang H. Urban and 
rural variation in walking patterns and pedestrian 
crashes. Injury Prevention 2008;14; 377–380. 

20. Singh A, Bhardwai A, Pathak R, Ahluwalia SK. An 
epidemiological study of road traffic accident cases 
at a tertiary care hospital in rural Haryana. Indian 
Journal of Community Health 2011;23 (2):53-55.  

Ethiop. J. Health Dev. 2014;28(1) 

http://www.rta.gov.et/%20accident.htm
http://www.rta.gov.et/%20accident.htm
http://repository.uneca.org/bitstream/handle/10855/5250/bib.%205641
http://repository.uneca.org/bitstream/handle/10855/5250/bib.%205641
http://www.eeaecon.org/%20sites/default/files/EEA
http://www.eeaecon.org/%20sites/default/files/EEA
http://www.ncbi.nlm.nih.gov/pubmed?term=Chalya%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=22321248
http://www.ncbi.nlm.nih.gov/pubmed?term=Mabula%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=22321248
http://www.ncbi.nlm.nih.gov/pubmed?term=Dass%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=22321248
http://www.ncbi.nlm.nih.gov/pubmed?term=Mbelenge%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22321248
http://www.ncbi.nlm.nih.gov/pubmed?term=Ngayomela%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=22321248
http://www.ncbi.nlm.nih.gov/pubmed?term=Chandika%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=22321248

