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ABSTRACT 

Thi s is a study of hospital treated motor vehicle injuries 

occurring in Addis Ababa, Ethiopia. Injuries are described in 

terms of their circumstance, type, and consequence. Drivers 

causing injury and their vehicles were compared with randomly 

selected control drivers in order to identify important driver 

and vehicle determinants of injury. The investigation was 

carried out between August 21, 1988 and November 12, 1988. 

During the twelve week period of study, 1050 hospital 

treated injuries were identified, for an overall incidence 

density of 279.4 per 100, 000 person years . The mortality rate 

was 17.6 per 100,000 population per year and these fatalities 

accounted for an estimated 11,154 years of potential life lost 

before age 65. The annual vehicle inflicted in j ur y incidence 

density rate was 94.6 injuries per 1,000 cars registered. 

The majori ty (90.6%) of the inj ured were pedestrians and 

48.9% were between 11 and 30 years of age. The commonest body 

parts affected was multiple parts (43.6%), the extremities 

(26.5%) and the head (22 .0% ). The most frequent type of injuries 

were lacerati ons (42 .1. %) and fractures (14. 9%). 

Driver characteristics placing an individual at increased 

risk of inflicting injury were male gender, under age 25 with 

less than 5 years driving expe riences, and being privately 

employed with a taxi or small bus drivers licence. Elevated 

risks were also found for the following motor vehicle 

v 



characteristics; buses , taxis, private ownership, and less than 5 

years on the road. 

the prediction of 

Based upon a multiple regression ana l ys is for 

motor ve hi cle in juries, the most important 

predi ctions in order of their strength of assoc iation were found 

to be; motor vehicle age, drivers age, drivers gender and moto r 

vehicle type. 

This study has documented the high motor vehicle morbidity 

and mortality rates occurring, 

male populati on of Addis Ababa . 

in particular, among the young 

Several d rive r and vehicle 

determinants of this important public hea lth problem have been 

identified,and recommend ations have been g iven for the planning 

of future preventive programs, safegurding and educating the road 

user. 

v i 



I. INTRODUCTION 

In the past 100 years app rox imately 2 million persons have 

died and nearl y 100 mi lli on have been injured from vehicular 

trauma (1). As people becomG increasing l y dependent on motorized 

trans port, motor ve hi c l e injuries (MVIs) have become one of the 

single most frequent causes of death and a serious pub l ic health 

probl e m world wide (2,3,4,5). Accord ing to the World Health 

Organi zat ion 36% of a l l injuries invo lve motor vehi cles and 

annually more than si x million people are inj ured on the 

road (5). 

MVI' s are the highest ranking cause of death among people 

under the age of 40 year s in developed countries (6,7,8). The 

impact of MVI's 

countries i s far 

on mo rbidity 

less well 

and mortality in 

documented . A call 

developing 

for greater 

consideration of the impact of MVI's in developing countries has 

been made by t he Econom i c Commiss i on fo r Africa and the World 

Heal t h org an izat i on. Recogni zing the prob l em of lack of 

informat i on about MVI's, the World Health Organizat i on is now 

devoting greater attention to the prevention of road traffic 

injuri es in developing countries This st imulated a recent 

comparative review of traffic injuries in developed and 

developing ( East a nd Southern Afri can ) coun t ri es. This 

investigation une xpectedly f ou nd that developing countri es had 

hi gher injury rates than those reported from deve10ped countries 

( 9 ) . 
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The inc idence of MVI's in Addis Ababa has not been 

adequately doc umented . Neverthe less,based upon the health 

profiles carried out i n its five districts, acc ide nts causin g 

ph ys ical in juries were found t o be one of the leading causes of 

hospitalization (10), and acco rding to the Ministry of Health 

MVIs is the 6th l eading cause of hospital death in Addis 

Ababa ( 1 1 ) . 

A major pro blem with the documentation of MVI's is the 

incomplete recordi ng of the ir occurrence . Traditionally police 

or hospital records have been relied upon In Addis Ababa, 

nearl y all serious MVI's are treated in hospital emergency rooms. 

Health Centers and other ambulatory facilities are not equipped 

with the prcpe r manpower and physical resources to handle such 

emergencies. Prior to the initiation of this investigation it was 

documented by this study's pri nci pal investigator that about 30% 

of hospital treated MVI's in Addis Ababa had no police records, 

while nearly all police recorded MVI's had a hospital record 

( 12). This finding provided important support to the feasibility 

of conducting a hospital based investigation of MVIs 

The purpose of this study was t o determine the incidence of 

MVI 's , to document the c haract er i st ics a nd outcome of MVI's, and 

to identify driver and vehicle characteristics placing them at 

increased risk for infli cting a MVI s. In the long run it is hoped 

that by focusing attention on the magnitude and importance of the 

problem t hat ef f orts t o prevent MVI's will gain greater priority 
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II. STATE OF KNOWLEDGE 

A. Occurrence of Motor Vehicle In j uries and Mortality 

In Britain , in 1896, the f i r st motor veh icle deaths were 

registered (13) . Since then there has bee n a rising trend in 

the documented number of deaths, disability and human suffering 

caused by motor vehicles. Every year throughout the world, over 

100,000 people are killed in road accidents and for every person 

killed 10-15 are seriously injured and 30-40 are slightly injured 

( 6 ) . 

Although mo~ t African countries are in the early stages of 

motorization and the number of cars and roads is small 

relative to developed countries, the rate of MVI's is increasing 

at an alarmin] rate and is becoming an important cause of 

morbidity and mortality in many developing countries (9). In 

Nigeria , for example, the MVIs mortality rate increased from 

13.2 in 1954 to 34.3 per 100,000 population in 1981 (14). In 

Eastern Africa in 1983 the number of deaths varied between 4 and 

28 per 100,OCO 

population (9). 

In 1973, Fissha Teklewold published a retrospective study on 

injuries to children who were admitted from 1968-1971 to the 

Ethio-Swedi s h Pediatric Clinic of the Black Lion hospital in 

Addis Ababa. This study found accidents accounted for 5% (N=343) 

of all admissions , with car inj uries accounting for 1.4% (15). 

From data available from Addi s Ababa police records for 

1983 to 1987 MVIs rates were calculated and found to vary between 



31.9 to 69.4 per 100,000 population. During this 

rate of injury doubl ed wh i l e mortalit y remai ned 

unchanged ( Table 1). 

B. Determinants of Motor Vehic le Inju ries 

Host Charac teri s ti cs 

4 

period , the 

relat i ve l y 

The tragedy of MVI's i s that they pa r ticularly involve the 

young and when death occu r s the total productive years of life 

lost is enormous. Children are the mos t vulnerable victims of 

MVI's, presumabl y because ch ildren have not developed adequate 

self responsibility or control . In a study of 71 3 MVI's involving 

749 children in the c ity of Vancouver, Canada boys were more 

commonly invo lved t ha n girls and most i njuri es occurred in the 

3 to 7 years age group (16). Although vehicular injuries are a 

prominent cause of deat h an d injury for people of all ages, the 

incidence and proport i onal mortalit y are highest among the young 

(17,18,19). In a Nigeri a n study it was shown that 75.9% of the 

injured were bel ow 30 years of age and 68.7% were males. Previous 

anal yses have shown that the l ow inc idence of female involvement 

i s in part explained by the fact that females are less exposed to 

vehicles than males (20). 

Agent 

Driver Characteristics 

Dri ving is a skil l whic h requires training and experience. 

The driver who is in charge of the veh icle s hou ld be physically 

and mental ly capable. 
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TABLE I 

Motor vehicle i nj ur y and mortalit y rat e s (per 100 ,000 ) in 
Addis Ababa 

Injuries Deaths 
Year Population N rate N rate 

1983/84 1,423 .111 497 34.9 138 9.7 

1984/85 1,471,497 742 50.4 142 9.7 

1985 /86 1 ,521 , 528 8 33 54.7 147 9.7 

1986/87 1,573,26 6 1091 69.4 128 8.1 



Many believe the major contributing factor in the majority of 

injuries is the behaviour of drivers. According to a Norwegian 

study, 90% of MVI's were classif ied as the fault of drivers. The 

common driving errors included lack of observation or 

inattentiveness, driving too fast and failure to carry out the 

necessary maneuvers. In this same study young and inexperienced 

drivers were found to be twelve times more likely to cause injury 

than older experienced drivers (9). 

The most significant predictor driver characteristics that 

should be reported are the age and gender (youth and male) that 

greatly inflict injury. It has been noted that among motor 

vehicle dri vers teenage and young adu l t men 16 to 29 years of age 

make the greatest use of motor vehic l es (13,16). Immaturity and 

inexperience appear to underlie the high injury rate of these 

group. In a Nigerian s tudy 36 . 2% (N=688) of cases were causes of 

injures due to negligence and inexperience (14). 

In many developed and developing countries e xcess speed is 

the commonest of the recorded faults of drivers involved in 

accidents (20). Excessive speed was a factor in 30% of fata l MVIs 

(13). Another important contributor to MVIs rates is alcohol and 

drug consumption. There is evidence that alcohol is involved in 

approximately one-half of fatal driving injuries. Studies carried 

out in several countries since 1930 show that the excessive use 

of alcohol severity impairs driving skills, concentration, 

judgement,vision,and reflexes (21). In the United States. in 

1987, an estimated 26,630 people were killed in alcohol related 
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motor vehicle traffic acc i dent s ( 22 ). 

Vehicle Characteristics 

It is not known what proportion of MVI's in developing 

countries can be attributed t o mechanical defects, older cars, 

poor maintenance or road construction. In the United Kingdom a 

study reported that a vehicle defect was responsible for only 

2.5% (748) out of 299,767 casualties (1 3) . It is known that the 

compulsory fitting of seat belts, burst proof locks, and head 

lamp wipers have resulted in safer vehicles (23). Another major 

advance is anti-skid brakes which reduce stopping distances by 

about 36 percent dry and 42 percent in wet weather. Studies show 

that the chance of fatal injury is reduced by 75% if the occupant 

is wearing a seat belt (23). 

Environment 

Road conditions are a major factor in the cause of MVI's. 

The design of roads, lighting, and surfacing of roads can all be 

shown to affect injury rates (6,23). An investigation carried out 

in the mid-western United States concluded that environment 

factors contributed to 12 to 19% of all MVI's (21). The 

importance of road design was demonstrated by Brown et al, who 

found that 74% of the fatalities and 64% of the severe injuries 

on a busy bridge enter i ng Montreal occurred at a single curve 

near the end of the bridge (24). 
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Differences in the incidence of motor ve hicle injuries at 

different times of the year, day of the week and hour of the day 

have been repeatedly documented (13 ,16,25). While the 

associati on of thes e factors with MVI's has been consistently 

found, it is also the case that social or c ulture influences 

significantly alter the identified patterns of association. For 

example, African studies have reported peak MVIs incidence rates 

in December (20) , and October (25). In countries with well 

defined seasons there are corresponding well defined differences 

in the incidence of MVIs, with the highest rates in the summer 

months. It is generally accepted that MVI s occur more frequently 

in hours of daylight than darkness (26). The highest injury rates 

have been reported to be fro m 4 to 8 pm, and this is because more 

people are travelling then at other time (13). Climatic 

conditions are an additional factor affecting the occurrence of 

MVI's . Even though the greatest absolute number of injuries 

occur in clear weather, rain and fog greatly increase the 

relative risk of injury (13). 

In m3ny developing countries financial resources are 

limited, resulting in poo rly constructed and maintained roads 

which are overloaded. In addition most are not bordered by 

sidewalks, which greatly increases the likelihood of host-agent 

exposure. In Addis Ababa it is estimated that less than 25% of 

roads are bordered by sidewalks (2 7). 

This review has addressed host,agent and environment 

characteristics in relation to MVI's. Most of these relations 
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have been derived from studi es in developed count ri es and may not 

be applicable to Ethiopia or other African countries. It is 

important to determine what the i mportant l oca l dete rmi nants are 

and their applicability to the prevention of MVI's . It will 

be of additional interest to document whe~her or not there are 

determinant 

countries. 

C. Impact 

si milarities between developing and developed 

Although in most deve l oped countries, the number of injuries 

due to MVIs has been decreasing due to technical progress, 

introduction ~f safety regulations and improved road 

infrastructure , motor vehicle injur i es are still one of the 

leading causes of death and disability (1,3,22). 

In addi t ion to the tragedy of death or permanent disability 

the economic cost is high and there are many other social 

impacts. For example, in studies in the United States the cost of 

MVIs was 69 .5 billion dollars in 1984. It is estimated that each 

motor vehicle death costs society more than 330,000 dollars in 

lost wages , ' med i ca 1 costs , i ns u r ance expenses and othe r i nj u ry 

rel ated costs (1). 

The Ethiopian Insurance Corporation on the cost of MVIs in 

1986 and 1987 indicated that motor vehic l e acci dents cla ims were 

the mos t common claim. It had a gross claim of 93.8 million Birr, 

45.2 ' and 48.6 million Birr for the respective years (28). 
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In a study by the Ontario,Canada Ministry of Transport and 

Commu n i cation, 19% of people surv i v ing a major traff ic accident 

s uffered fr om post-traumati c fear of driving, 15% from 

nervousness, 11 % f rom insomnia and 10% from de pression (29) . 

III. OBJECTIVES AND HYPOTHESIS 

The objecti ves of the study are: 

1. To describe hospital treated motor veh icle inj uries in 

terms of the i r circumstances, type of injuries and 

consequences. 

2. To de t ermine the incidence density of hospital treated 

moto r ve hi cle i njuries and mortality rate. 

3. To identify important driver nd vehicle determinants of 

motor ve hicle inju r ies. 

Hypothes is 

Thi s investigation was essential l y hypotheses testing study. 

Impo rtant potential determinants included: 

H1. Host : age, ge nder 

MVI's are significant l y (p<.05) more likely to occur in 

the young «10 years of age) and among males. 

H2. Agent: 



A. Driver: Driver characteristics significantly 

related to an increased risk for inflicting in jury 

will include 

1) mal e gender, 2) younger age, 3) less driving 

experience, and 4) emp l oyment status. 

B. Vehicle: Vehicle characteristics significantly 

related to an inc reased risk for inflicting injury 

will include 

1) vehicle type, 2) vehicle age, and 3) vehicle 

ownership. 

H3. Environment 

1 1 

The nature of road and time of day are significantly 

related to the occurrence of motor vehicle inj ury. 
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IV. METHODS 

A. Study Des i gn 

An inc idence density case control study of hos pital treated 

motor veh icl e injuries among the Add i s Ababa population between 

August 21, 1988 and November 12 , 1988 ( 12 weeks) was carr ied 

out. 

B. Study Domain 

Addis Ababa i s the capital city of Ethiop ia, locate d in the 
,<II 

centre of the country . It lies at an altitude between 2,000 and 

2,700 meters above sea leve l a nd has a tropical highland cli mate. 

The estimated 1988 popul ation of Addis Ababa is 1 ,628,75 1 and i s 

scattered over an area of 216.6 s quare ki lometers. The re are 357 

km of asphalt roads and 410 km of gravel or dirt roads in the 

city. There are 16 hospitals in the c i ty, but only 10 hosp itals 

handle MVls. 

Although the c ity i s ove r 100 years ol d , ~apid urban growth 

in the past 25 ye a rs has resulted in the combined contrast of 

modern bu i ldings and paved avenues with low standard hous ing and 

gravel or di rt roads. According to the Road Transport 

Authority, the total number of vehicles registered in Addis Ababa 

that passed the re qu ired annual safety examination in 1988 were 

48,101. 
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C. Population 

1. Source populati on: 

The source population includes a ny resident of Addis Ababa 

(potential host) and any registered driver residing in Addis 

Ababa (potential agent). 

2. Study Population (refer to Figure 1): 

a. Injured 

Any individual treated for MVIs in one of the ten Addis 

Ababa hospitals. 

b. Drivers inflicting i njury (Cases): 

Drivers of vehicles inflicting a MVIs which was treated in 

one of the 10 city hospitals, and uninjured drivers 

inflicting MVIs. 

c. Control Drivers (Controls): 

One control driver was randomly selected from the licence 

bureau of Addis Ababa (resident) for each case driver. 

Selection was based upon a table of random numbers and 

simple random selection. 

3. Sample Size Power Calculations: 

Based on Addis Ababa police records the number of expected 

MVI's was approximately 1000 and vehicles 750. Given these 

numbers, the power of this study to detect a 10% difference 

in rates affecting, for example, agent's age and driving 

experience, with a l pha set at .05, is greater than 0.95. 

(Taken from Table 8 of Biometrika Table for Statisticians; 

Vol.I. 2nd. edition 1958). 
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FIGURE 1. Study population 



D. Measureme~t 

1.0utcome and Injured Characteristics 

Motor Vehicle Injuries or Deaths 

15 

Within the defined geographical boundaries of Addis Ababa, a 

system was established to collect information related to any 

hospital visit for MVIs. All ten hospitals with a surgical 

emergency department treating MVI's were recruited and joined 

the study. Hospital registrars were engaged and trained to 

collect the required baseline information (see append i x A). This 

included recording of ide ntifying information on each MVIs victim 

and giving them a study number. After emergency medical services 

were completed the patient was immediatel y interviewed if not 

admitted to the hospital, otherwise the record was kept aside 

until the health of the patient permitted a n interview. 

This interview inc luded social and demographic information 

as well as a description of the injury and its outcome. Morbidity 

and mortality information were subsequently verified by a 

hospital physician. Every third day the medical records of motor 

vehicle injury patients were reviewed by a physician and their 

medical reports added to the questionna ires. For t he unconscious 

and dead, information was obtained from relatives and traffic 

police. 

2. Driver Characteristics 

Data on case drivers and vehicles we re obtained from 

police records and fr om a questionnaire ( s ee appe ndi x B) . Control 

drivers were active drivers wi t h no his t ory of MVI s during the 
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study period . The y were identified by f i r st ob taining t he li st of 

annual vehicle safety examinations. From this list of ve hi c les a 

random starting point was pi cked and the n every 100 th vehic le 

selected and the dri ve r of the vehic l e identi f i ed 

(see appendi x C). 

The following measurement definiti ons were applied: 

Motor Vehicle: Any four wheel or more power driven veh i cle used 

for carrying persons or goods by road. 

Injured ( v ictim) : Any pers on who sustained one or more injuries 

as a result of a motor vehicle accident and was treated at a 

hospital. 

Death : Any person ki lled outright at the sight or who died in 

hospital as a result of the motor vehicle injury. 

(In Addi s Ababa it is a requirement that all dead MVIs cases are 

brought to one of the treating hospita l s). 

Major Injury : An injury requiring hospital ization following a 

MVIs. Also considered major were all fractures, and patients sent 

home due to bed shortages . 

Minor Injury : An injury not requi r ing hospitalization following 

MVI's. 
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E. Cond~ct of Stud y: 

After the approval of the r esearch protoco l a letter was 

written from the Ministry of Health of Eth i opia to the Road and 

Transport Authority, the Addis Ababa Traffic Office, Ethiopian 

Insurance Corporation and the el igibl e 

Addis Ababa explaining the purpose of 

their cooperation. 

treating hospitals in 

the study and requesting 

Orientation of the hos pitals took two weeks. A three-week 

pretest was carried out and at the same time the data collectors 

were trained to complete the questionnaires in hospitals. Based 

upon pretesting , the questionnaires were modified and the study 

was initiated. Every 3rd day the hospitals were visited by t he 

principa l inves tigator who checked for the quality of the data 

collected and lerified the number of injured. In addition, the 

medical f indi l1gs were integrated into the study records. 

F. Data Analysis: 

To analyze the data the SPSS-PC+ statistical program was 

used for the descriptive, 

Data entry, cleaning and 

Entry program. 

bivariate and multivariate ana l yses. 

editing were done using the SPSS Data 

Phase 1. Description of injuries : 

frequency distributions of injured by 

nature of i njury,t ime of injury, severity 

parts affected. 

Calculations inc luded 

age,sex,employment and 

of injury, and body 
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Phase 2. Occurrence rates: Incidence density rates, 

mortality rates , years of potential life lost rates per 100,000 

population and vehicle incidence density rates per 1000 cars were 

calculated. 

Phase 3. Bivariate analysis: 

between cases 

Bivariate analyses for 

and control drivers significant differences 

/vehicles for specific exposure histories were conducted. 

from the Potential determinant characteristics were assessed 

calculation of odds ratios, their confidence intervals, and chi

square or t- statistics. 

Phase 4: Multivariate analysis: Multiple regression models 

for the predic t ion of inflicting injury were tested for driver 

characteristics, vehicle character i stics and a combination of 

both. 
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V. RESULT S 

During the study pe r i od of August 21, 1988 t o November 12, 

1988 in Addi s Aba ba , 1 ,050 pers ons we re i nj ure d a nd 66 died as a 

result of a MVIs (F igu r e 2) 

A. Description of in j uri es 

In Table 2 the number of body parts injuries sustained by 

victims is summari sed; 56.4% had one injury, 36.0% two and 7.6% 

three or more. The bod y parts affected by the MVIs are shown in 

Table 3; 43.6% had multiple parts affected, 26.5% had injuries 

involving the e xtremities and 22 . 0% had only head injury. 

The distribution of injuries by type and severity are 

summarized in Table 4 . Lacerations we re the most common type of 

injury, acco un t ing for over one-third of the t otal. It was found 

that 81.8% of the injured we re treated as outpatients and 11.9% 

were hospitalized and 6. 3% died (refer to Figure 3 ). Of those 

dying , about half died at the scene, a bout 

minutes of reaching hospital s and about 

hos pital. 

one-third died within 

one-tenth died in 

Table 5 summarizes the age and sex distribution of motor 

vehicle injury deaths. Among males the highest rates are seen 

between the ages of 20 to 29 , while among females in those 20 to 

24 and 50 years of age and older. 

The mean age of those injured was 25. 7 +/ - 17 . 6 years. Among 

the injured 32 . 4% were childre n under 15 years , 12 . 6% were 

betwee n 15- 19 yea r s , 22.0% were be t ween 20-29 years and 19 . 6% 

were 40 years of age and over (Figure 4 ) . Concerning marital 
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Stud y e nrollment and outcome results of motor 
vehicl e injuries during 12-week 'study period 
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TABLE II 

Number of injuries s ustai ned 

Injured 
Number of In j uries Number % 

555 56.4 

2 354 36.0 

3 58 5.9 

4 or more 1 7 1.7 



Bod y Part 

Multiple 

Head 

Lower extremiti e s 

Upper extremities 

Trunk 

Others 

22 

TABLE I II 

Bodv pa r ts affected by the injury 

---------------------------------
Number 

42 9 

217 

201 

60 

3 4 

4 3 

Pe r centage 

4 3 .6 

22. 0 

20 . 4 

6 . 1 

3 .5 

4.4 

J 
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TAB LE I V 

Distribution of injuries by t ype and s everity 

Serious Injury Minor Injury 
Type of Injury No. (%) No. (%) 

Concussion 127 (11.9) 12 ( 1. 1 ) 

Sprain 112 (10.5) 59 ( 5 . 5 ) 

Laceration 394 (36.9) 56 (5.2) 

Dislocation 10 (0.9) (0.1) 

Fracture 160 (14.9) 

Amputation 3 (0.3) 

Contusion 130 (12.2) 

Others 5 (0.5) 

Total 941 (88.0%) 128 (12.0%) 
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TAB LE V 

Age and sex disrtibution of motor vehical injury deaths 

------- -- -.- -----
Age Male Female Total 

N (% ) N (% ) N (%) 

0 - 4 ( 1. 9) 1 (7.1) 2 (3.0) 

5 - 9 6 (11.5) (7.1) 7 (10.6) 

10 - 14 6 (11.5) 1 (7 . 1 ) 7 (10.6) 

15 - 19 3 (5 . 8) (7.1) 4 (6. 1 ) 

20 - 24 8 (15 .4) 3 (21 . 4) 1 1 (16.7) 

25 - 29 8 ( 15.4) (7.1) 9 (13 .6 ) 

30 - 34 3 (5.8) 3 (4.6) 

35 - 3 9 5 (9.6) (7.1) 6 (9.1) 

40 - 44 1 ( 1 .9) 1 ( 1 .5 ) 

45 - 49 ( 1. 9) ( 1 .5) 

50 5 ( 9 .6) 3 (2 1 .4) 8 (12 . 1) 

Unknown 5 ( 9 . 6 ) 2 (1 4 .3 ) 7 (10.6) 

Total 52 (100) 14 ( 1 0 0) 66 (100) 
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status, 72 . 1% of victims were single and 26.0% were married. 

Among those injure d 90.6% were pedes t rians, 8.5% were 

passengers and 0.9% were drivers. Figure 5 compares the 

distribution of the Addis Ababa population and those injured by 

Ketena of residence. 

In the study it was not possible to identify vehicle defects 

in relation to i njuries. In Figure 6 it is seen that 41.1% of 

vehicles involved in a MVI were under 5 years old, 36.9% were 

between 6- 10 years and 22% were greater than 10 years old . Of 

all 953 motor vehicles involved in a MVI only 16.7% were covered 

by motor vehicle insurance. 

The study period cove r ed the months of August to November, a 

time which includes both rainy and dry seasons of the year. The 

number of MVI's , however, were e xtremely stable at 13 - 15 

persons injured per day . The location of accidents by Ketena is 

shown in Figure 7; 24 . 7% occurred in Ketena 3, 21.2% in Ketena 2, 

20.8% in Ketena 4, 16.7% in Ketena 5 and 16 . 6% in Ketena 1 . It 

was found t hat 77% of the injuries happened during the day , 99.3% 

occurred on paved roads , 86.6% of these in the road . The 

distribution of the injuries by day of the week is summarized in 

(FiQ~re 8) . Analysis of the time of accidents revealed that 

49.7% were between 0601 - 1200 hours, while 31.3% were between 

1201 - 1800 hours (Figure 9). A curfew is imposed between 12pm to 

5pm. 
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B. Occurrence 

Extrapolating from the 12 week frequencies, the incidence 

density of hospital-treated vehicle injuries was estimated to be 

279.4 per 100,000 person years and the case mortality rate to be 

17.6 per 100,000 population . The projected annual hospital 

treated age specific motor vehicle injury rates ranged from 72.8 

to 503 per 100,000 population. The lowest rate was found from 

birth to 4 years old and the highest between 25-29 years 

(Table 6). 

The total years of potential life lost (YPLL) were 

calculated to be 11,154 years or 707 per 100,000 population per 

year. The years of potential life lost were considerably higher 

for males than females; 1150 vs 290 per 100,000 population. Most 

of the observed gender difference was attributable to the age 

group 20-29 years (Table 5). The sex specific mortality rates 

were four times higher for males than for females; 34.4 vs 8.7 

per 100,000 population. 

c. Determinants of Injury 

1. Driver characteristics 

A summary of driver characteristics significantly 

associated with the risk for inflicting injury is found in 

Table 7. From this table it can be seen that a significant 

increased risk factors for inflicting injury is associated with 

living in Ketena 1, being male, less than 25 years of age, 



TABLE VI 

Projected annual hospital treated, age specific motor vehical 
injury rates in Addis Ababa 

Projected Mid year Age Specific 

34 

Age (years) Annual No. of Population* Injury rate/100,OOO 
Injuries 

o - 4 147 201,965 72.8 

5 - 9 607 242 , 684 250.1 

10 - 14 711 249,199 285.3 

15 - 19 568 203,594 279.0 

20 - 24 459 128,671 356.7 

25 - 29 533 105,869 503 . 5 

30 - 34 308 128,671 239.4 

35 - 39 299 105 , 869 282.4 

40 - 44 199 65,150 305.4 

45 - 49 130 48,863 266.1 

> 50 589 148,216 397.4 

Overall 4550 1,628,751* 279.4 

*estimates based upon population data from National Central 
Statistics Office 
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TABLE VII 

Driver characteristics significantl y associated with the risk for 
inflict in g injury 

Driver 
Characterstics 

Cases Controls 

N (% ) 

Residence * 
Ketena 1 
Ketena 2 
Ketena 3 
Ketena 4 
Ketena 5 

71 (19.0) 68 
87 (23.3) 141 
71 (19.0) 143 
63 (16.8) 73 
82 (21.9) 93 

Gender ** 
Male 
Female 

446 (96.3) 479 
17 (3.7) 51 

Age (Years) ** 
<= 25 52 
26 - 30 68 
31 - 35 107 
36 - 40 72 
41 - 45 44 
46 - 50 44 

> 51 26 

Employer ** 
Government 176 
International 32 
Private 195 

Driving Years ** 
5 99 

6-10 116 
11 - 15 42 
16 - 20 37 

21 39 

Driving Grade ** 
Autombile 85 
Taxi 173 
Light Bus/Truck 70 
Large Bus/Truck 33 

(12.6) 
(16.3) 
(25.6) 
(18.2) 
(10.6) 
( 10.6) 

( 6 • 2 ) 

(43 . 7) 
( 7 • 9 ) 

(48 . 4) 

(29.7) 
(34.9) 
(12.6) 
(11.1) 
(11.7) 

(23.6) 
(47.9) 
(19.4) 
(9.1) 

* p <.01 ** P <. 001 

5 
70 
73 

142 
111 

70 
58 

223 
97 

209 

27 
141 
165 

94 
29 

257 
143 

73 
57 

(13.1) 
(27.2) 
(27.6) 
(14.1) 
(18.0) 

(90 . 4) 
(9.6) 

( 1. 0) 
(13.2) 
(13.8) 
(26.8) 
(21 . 0) 
(13.2) 
(11.0) 

(42 . 2) 
(18.3) 
(39.5) 

(5.9) 
(30 . 9) 
(36 . 2) 
(20.6) 

(6 . 4) 

(48 . 5) 
(27 . 0) 
(13 . 8) 
(10 . 7) 

Odds 
Ratio 

N 

1. 55 
0.81 
0.62 
1. 23 
1. 28 

2.79 
0.36 

14.9 
1.28 
2 . 16 
0.61 
0.44 
0.77 
0.54 

1. 06 
0.38 
1.44 

6.72 
1.19 
0.25 
0.48 
1. 95 

0.33 
2.49 
1. 51 
0.83 

95% 
CI 

(%) 

(1.06,2.27) 
(0.59,1.12) 
(0.44,0.85) 
( 0 . 84, 1 . 81 ) 
(0.91,1.81) 

( 1 . 54, 5 . 11 ) 
(0.20,0.65) 

(5.66,42.6) 
(0.88,1.86) 
( 1 .53,3.04) 
(0.44,0.84) 
(0.30,0.66) 
(0.51,1.18) 
(0 . 32,0.90) 

(0.81,1.39) 
(0.25,0.60) 
( 1 • 10 , 1 .88) 

(4 . 18,10.9) 
(0.87,1.63) 
(0.17 ,0.38) 
(0.31,0.74) 
( 1.15 , 3.33) 

(0.24,0.44) 
(1.80,3.33) 
(1.03,2.19) 
(0.52,1 . 34) 
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privately employed, less than 5 years driving experiences, and 

driving with a 3rd grade license. The age, residence and years 

of driving e xperience distributions for case and control drivers 

are presented graphically in Figures 10, 11, and 12. Significant 

age (p<.001), re s idence 

differences were found. 

(p<.01), and experience (p<.001) 

2. Vehicle characteristics 

Vehicle c ha racter istics significantly associated with the 

risk of infli cti ng injury are summarized in table 8. Increased 

risks were found for government owned cars, tax is and buses, and 

vehicles less than 5 yea r s age. The type of vehicle dr i ven and 

vehicle owner'ship among case and control drivers are summarized 

in figures 13 and 14 . 

Those driver and vehic le characteristics significant l y 

associated with the occurrence of injury were included in three 

multiple r egression models: Model 1 driver characteristics, Model 

2 vehicle characterist ics, Model 3 combined driver and vehic le 

characteristics. The results are summarized in Tables 9, 10, and 

1 1 • 
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TABLE VIII 

Vehicle characteristics significantly associated with the risk 
of inflicting injury 

Vehicle Cases Controls Odds 95% 
vharacteristics N % N % Ratio CI 

Veh icle Ownership ** 
Government 183 (37 . 2) 144 (27.2) 1 .59 (1.21,2 . 09) 
International 45 ( 9 . 2 ) 82 (15.4) 0.55 (0.37,0.82) 
Private 264 (53.6) 304 (57.4) 0.86 (0.67,1.11) 

Vehicle Type ** Automobile 2 19 (48.6) 370 (69.8) 0.41 (0.31,0.53) 
Taxi 87 (19 . 3) 30 (5.7) 3.98 (2.52,6.31 ) 
Bus 94 (20.8) 18 (3.4) 7.49 (4.33,13.1 ) 
Truck 51 (11.3) 112 (21.1) 0.48 (0.33,0.70) 

Vehicl e Age ** 
<= 5 108 (41.1) 99 (19.5) 2.88 (2.04,4.06) 
6 - 10 97 (36.9) 130 (25.6) 1 .70 (1.22,2.37) 

1 1 - 15 24 (9.1) 84 (16.5) 0.51 (0.30,0.84) 
16 - 20 21 (8.0) 107 (21.1) 0.33 (0.19,0.55) 

>= 21 13 (4.9) 88 (17 . 3) 0.25 (0.13,0.47) 

** p < .001 
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TABLE I X 

Result of mu lt iple r eg ression f or the predict ion of inflicti ng a 
motor vehicle injury in relat ion to driver characteristics 

Variabl e B SE B Beta T Sig T 

Drivers ag e -.074 .010 -.251 -7.49 < .0001 

Drivers license 
grade .057 .016 . 114 3. 40 <.0007 

Drivers gender -.237 . 070 . 11 3 -3 .36 < .0008 

Drivers employment .051 .0 18 .090 2.86 <. 0043 

(Constant) .619 . 113 5.48 < .0000 

Note: residence not included in the model 
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TABLE X 

Result of multipl e regression for the predi c ti on of inflicting a 
motor vehicle injurv in relation to vehic l e characteristics 

Variable B SE B Beta T Sig T 

Motor vehicle age -.105 . 012 .305 -8.860 <. 0000 

Motor vehicle type -.033 .014 .083 -2.42 < .0157 

(Constant) .716 .054 13.3 < .0000 

Note:Vehicle ownership not included in the model 



TABLE .XI 

Result of multiple regres si on for the prediction of 
motor vehicle injury in relat ion to combined dr i ver 

characterist i cs 

Variable B SE B Beta T 
_ _ _ 0 _ _________ 

Motor vehicle age -.084 .0 12 3 1 -.244 -6.80 

Drivers age -.048 .010 -.169 -4.75 

Drivers gender -.190 .073 -.092 -2.60 

Moto r vehicle type -.035 .014 -.088 -2.50 

(Constant) 1.05 .096 -10.9 

45 

inf li cting a 
and vehicle 

Sig T 

<. 0000 

<.0000 

<. 0096 

<.0 125 

<.0000 
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VI. DISCUSSION 

This investigation was successful in documenting the 

occurrence of hospita l treated MVI's and in identifying several 

important determinants of driver and vehicle characteristics for 

inflicting injury in Addis Ababa. This discussion will first 

consider the occurrence and determinant findings. This will be 

followed by a d iscussion of specific methodologic issues and the 

generalizeablity of this investigation. 

The MVIs rate f ound in this i nvest igation was very high at 

two to three times the rates reported in other developing 

countries (9,14) and four to f ive times h igher than rates 

reported in d9ve loped count ries 

rate found? 

In Addis Ababa the num ber 

(6,7,8 ). Why was s uch a high 

of vehic les per capita is far 

fewer than most develo~i ns countri es, a t one car per 34 people. 

This would tend to l essen the opportunity for host-agent contact 

and thus reduce MVIs rates. A similar infl uence is e xe rted by 

the Sunday driving restrictions and the midnight to 5 am curfew. 

In addition the study peri od was m03t ly rain y and cold which 

tends to keep pedestrians of f the st reets relative to the warm 

and dry periods of the year. The wet roads wou ld tend to make 

driving more difficult and i ncrease s t op ping distances, factors 

tending to increase the chance of injury . 

A large proportion of injuries occurred 

1n particular c hildren under 15 years of age. 

among pedestrians, 

Most were hit by 
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oncoming vehicles whi l e in a st reet. Th is pattern is different 

from developed countr i es, where a larger proport i on of injured 

are ve hi c le occupants (16,21). An important factor f orc ing 

people into the streets is the absence of sidewalks . This may, 

in part, e xplain the high injury rates in Add i s Ababa, which is 

overcrowded and filled with c it izens in its streets. Another 

factor which would tend to increase MV ls rates i s pedestrian 

behaviour. In Addis Ababa many people do not know or follow 

basic road safety, thus crossing in the middle of streets and 

often within traff ic. 

Many studies have made it apparent that MVls are most 

prevalent amon g s pec ific groups 

by age and sex (16 , 17 , 18,21) . 

of persons who c an be described 

Similarly in this study, young 

males were two to three times more likely t o sustain a MVIs or 

death. Th is ma y be expla ined by the fac t t hat ma les are in the 

streets far more than females. As well , ri sk behav iour or unsafe 

road practices are mo re common in males (9). 

The body parts affecte d by MVls are similar to those 

reported in other studies, with multiple parts affected, the 

extremities and head injuries being the commonest (16,30). 

The frequen cy of MVIs varied by the day of the week and hour 

of the day. Saturdays, Mondays, and Tuesdays were high incidence 

days . There are two possible e xplanations for this finding: one 

focuses on the behavior of dri vers a nd the other fo c uses on the 

behav i or of pedestrians. Because of gasol i ne rationing, most 

dri vers obtain enough fue l to drive their ve hi c l es on Saturday, 
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Monday, and Tuesday, Thus MVIs may occur on these days simply 

because more vehic les are being driven. The behavior of 

pedestrians may better explain why between 6:00 am and 12:00 noon 

there are more MVIs. These are the hours when students and 

workers travel to their work site . In fact, around noon, two 

sessions of students are on the streets: one on their way home, 

and the other on their way to school. While the influence of 

these factors has been reported elsewhere, the patterns vary 

cons iderably fr om one country or urban centre to the next 

(13,16,20,25). 

This study also looked at those who inflicted MVIs in terms 

As with this of driver and vehicle characteristics. 

investigation, many studies have shown that young male and 

inexperienced 

(20,25,26,31) . 

drivers 

However, 

are most 

in addition, 

likely to inflict MVI's 

the present study found 

that newer cars, taxis and buses were most like ly to be involved. 

Newer cars may be capab l e of faster speeds than o lder cars, and 

their drivers are perhaps less cautious. Taxis and buses may be 

more involved because their drivers are not as capable as they 

should be, because they are driving long hours, or because they 

are pushing themselves to make more money . These explanations 

are post hoc and speculative and thus require more investigation. 

There are several methodological advantages of the present 

study oVer previously conducted ones . Many of the earlier MVI 

investig~tions have been based upon retrospective data obtained 

from the ' Traffic Police and hospital records (20,26,31). In 
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contrast, in this investigation data on hospital treated MVIs 

were co llected prospectivel y. 

data from hospital records, 

obtain soc i o-demographic data 

Also, in additi on to col l ect in g 

a questionnaire was des igned to 

from the injured. A fu r ther 

advantage was that drivers a nd their vehicles involved in MVIs 

were compared with randomly se l ected contro l s, in order to 

identify determinants of MVIs. 

There are some limi tations of the study. One concerns the 

limited numbe r of locations where injured peop le were recruited. 

Although hospitals are the major centers for treatment and the 

majorit y of inju red people wil l be found at s uch l ocations, the 

very few with minor injuries who do not need hospital management 

will be missed by a hospita l based study. If such people were 

included , som3 of the vehicle factors may have changed in 

importance (e . g. newer vehicles, buses). 

Some hospital 

hospital s in the 

data wer e missing becaus e 

city 

one of the private 

study later refused to 

the 

which initi a ll y vo lunteered to join the 

record the informati on a nd show the 

MVIs patients in their hospital. medical records of 

Corresponding informat ion was obta ined f or t hese cases only from 

police records . 

It was hoped t hat the weathe r wouid vary somewhat over the 

course of the study, covering both the r ainy season a nd t he drier 

season a,fter. However, the rainy season 1 asted longer than 

expected, so t hat the who l e study took place during the rainy 

season. The results are therefore most valid when generalized to 
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the rainy season in Addis Ababa. It i s not clear from the study 

whether the incidence of MVIs at other seasons of the year will 

be higher or lower. 

The importance of extrapolati on was emphasized at the 

1981 WHO conference on Motor Vehicle Injuries in Developing 

Countries. Experts felt that although the statistical rates and 

economic situation may differ from country to country, the nature 

of MVIs and certain conditions are basically similar throughout 

the world (5). The valid ity of the present results when applied 

to other cities depends on the specific determining factors. The 

host and driver factors are likely to affect MVIs in the same 

manner in other developing countries. However, vehicle and 

environment factors may be speci fic to Ethiopia or even to Addis 

Ababa . The differing importance of these factors might thus 

create consi de rably different incidence rates. Finally, it 

should be poin t ed out that determinants were limited to the study 

of driver characteristics. This study was not designed to 

examine pedestrian determinant characteristics. 
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VII. CONCLUSION AND REC OMM ENDATIONS 

On the basis of a 12-week study of MVIs in Addis Ababa, the 

incidence density was calculated to be 279 .4 per 100,000 person 

years. This was considered to be very high particularly given 

the relatively small number of vehic les in the city. An analysis 

of the significant determ ining factors indicates that many of 

these injuries could be prevented. First the seriousness of the 

situation must be recognized and then policies developed. 

In order to present t he situation accurately, the city of 

Addis Ababa requires a more systematic reporting system. At the 

present time, not all accidents involving injuries are reported 

by the police. For example, police records were lacking for 40% 

of the hospital cases in the present sample. 

Recommendations are organized according to the three 

constituents of motor ve hi cle injury: the host, the agent and the 

environment. 

1. The Host 

Education and training programs should be expanded for the 

public using the mass media . Because injuries are sustained 

mostly by children under the age of 15, proper pedestri~n 

behavior should be taught in schools, perhaps by policemen who 

are respected by children . 

2. The Agent 

The only feasible r ecommendation here is to standardize the 

examination drivers take in order to obtain a licence. Although 

J 
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lack of exper i ence is a risk factor, it is difficult to enforce a 

min i mum time of driving ex peri ence, even if train ing licenses 

were required for a minimum period of t ime (say 2 years) before 

the off i cial examination could be taken. Drivers who are 

responsible for accidents should receive deme r it points and have 

their licenses suspended f or a period of time when they reac h a 

set number of points. 

3. The Env i ronment 

Starting t ime at work cou ld be 

larger industri es and companies to 

staggered f or some of the 

reduce traffic at ce rtain 

times such as when children are going to school . 

i f companies who operate buses for the i r emp loyees 

7:30 am, traffic after this time would be less. 

In part icular , 

began work at 

Other aspects of the environme nt , such as the presence of 

sidewa lks, cross i ng zones, stop signs, s peed limit s igns, and 

pedestrian traffic li ghts we r e not exam i ned in the present study . 

Further resoa r c h in to these va riables is necessary in order to 

make confide nt recommendations about improving the environment. 

• J 
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Ap pe nde x A 

MVI Study Hospital Fo rm 
Serial No. ______________________ __ Hospital card No. __________ __ 
Date ____________________________ __ 

A. Victim classification 
Driver __________ _ Passenger __________ _ Pedestrian ____________ _ 
Victim name ____________________________ _ 

Address ___ _ Kef. ____ __ Keb. ___ _ H.No. __ _ Tel. ___ _ 

Gender Age Employer ________________________ _ 

Education Marital status __________________ __ 

Accident time Hospital reaching time __________ _ 

Location of injury Kef. Keb. 

Side walk Road side ________________________ __ 

B. Condition of victim 
Affected body part 
Number of injuries ____________________________________________ ___ 

Nature of most serious injury ________________________________ __ 

Nature of less serious injury ________________________________ _ 

x - r ay _______ _ Infusion ________ __ Blood transfusion __________ _ 

Surgery ____ _ Hospitalization ___ _ Date of discharge ______ __ 
Outcome, ______________________ __ Expenses ______________________ _ 

C. Driver 
Name' ____________________________________________________________ __ 

Address ____ _ Kef. ___ _ Keb. H.No. Tel. ___ _ 
Vehicle code number ____________________________________________ __ 
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MVI Study Traffic Poli c y Form 
Serial No. __________ _ 

A. Victim 
Name ________________________ __ Age Gender 

Address _______ -_ Kef. ____ _ Kebele ______ ,H. NO. ____ Tel. ____ __ 
Employer ________________________ _ Education __________________ __ 

Marital status Treated Hospital ____________ __ 
Card No. ______________________ __ 

B. Driver (Cases) 
Name ________________________ __ Age __________ __ Gender 
Address ________ _ Kef. ____ __ Kebele ____ __ H.No. Tel. ____ __ 
Employer ______________________ __ Education, ____________________ _ 

Marital sta tus ________________ ___ 

c. Driving li cence grade Vehicle licence No. ________ __ 

Owner of vehicle ______________ __ Vehicle age ________________ ___ 
Vehicle t ype ____________________ _ Dr iving years ______________ __ 

D. Accident time: Hour ____________ _ Day Month ________ _ 

Accident place ____________ _ Number of vehic le involved ______ __ 

Number o· Injured: 
Drive r ________________ __ Passenger Pedestrian ________ _ 

E. Road surface __________________ __ Road type __________________ __ 

Road intersection ____________ __ Time of the day ____________ _ 
Traffic light ________________ _ Weather ____________________ __ 

F. Alcohol ______________________ _ 

Hit and run ____________________ _ 
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Driving Lice nce Bureau Form 
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Serial No. __________________ __ 

Driver (Control) 
A. Name ______________________ __ Age _____________ Gender __________ __ 

Address Kef. ________ _ Keb. H.No. Tel. ______ _ 
Employer ______________________ __ Education ________________ __ 
Marital status ________________________________________________ __ 

B. Driving 1 i cence grade 

Vehicle code number 
Vehicle ownership 

Vehicle age 

Vehicle type 

Driving ye a rs 

I 

J 
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