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Abstract 

A retrospective data on the number of confirmed animal rabies cases and applied 
rabies control measures over the period 2003-2009 were collected and analyzed to 
elucidate the situation of animal rabies in and around Addis Ababa.  Over the last 
seven years, 2517 animals brain tissue samples from Dogs, Cats, Cattle, Horses, 
Donkeys, Shoats, Hyenas  and Monkeys were examined for rabies using Fluores-
cent Antibody Test. Out of all samples examined, 76.9% (n=1936) were positive 
for rabies antigen. A statistically significant difference (χ2 = 34.08(1), P<0.0001) 
in sample positivity  was observed between male and female dogs, which seems 
higher proportion  in males 79.2% as compared to  66.9% in females. Higher pro-
portions of cases were confirmed in stray (86.3%) than owned dogs (73.5%). The 
difference was highly significant (χ2 = 34.79(1), P<0.0001).There was highly signifi-
cant difference (χ2 = 46.73(1), P< 0.0001) in positivity on the vaccination status of 
dogs. The annual vaccination coverage varies from 1.8-3.8% during the last seven 
years. The annual confirmed number of rabies cases dropped in 2005 and 2007 
during the last seven years rabies trend in and around Addis Ababa. Statistically 
significant difference was observed (F=11.65, P< 0.0001) in mean number of con-
firmed rabies cases among 12 calendar months, more number of animal rabies 
cases was confirmed in summer season. 
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Introduction

Rabies is a major public-health problem in most of the parts of the developing 
world, where the dog plays a principal role as a reservoir and transmitter of 
the disease to humans (WHO, 1992). It is a particular problem in the larger 
cities of developing countries, with sprawling, impoverished suburbs and high 
densities of dogs (Eng et al, 1993).
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In Ethiopia it is an important disease that has been recognized for many cen-
turies (Mekonen Fekadu, 1982).The first major outbreaks in dog were reported 
in many parts of Ethiopia in 1884, especially in the former province of Tigre, 
Begemder, Gojjam, Wollo and the present Eritrea (Ciotola et al., 1927 cited by 
Mekonen Fekadu, 1982). Another outbreak of rabies in dogs was also reported 
in Addis Ababa in August, 1903s, by de Castro (1908).  

Like other big cities in developing country, the rabies problem has been great-
est in Addis Ababa where the disease had been well established and become 
endemic (Girma Teferra et al, 2002; Paulos Abebe et al, 2003).  The reviewed 
rabies situation in Ethiopia, revealed that 2172 cases of animal rabies had 
been confirmed in and around Addis Ababa during 1990-2000, where dogs con-
stituted 89.83 % with the incidence rate of 73.2 % (Eshetu et al., 2002). During 
1999-2002 an increasing in canine rabies incidence was observed in the city 
(Bethlehem Newayeselassie et al., 2004; Paulos Abebe et al, 2003). Moreover, 
the authors reported that dogs were accounted for almost all the reported hu-
man deaths and most cases of human post-exposure treatments in and around 
Addis Ababa (Eshetu Yimer et al., 2002; Bethlehem Newayeselassie et al., 
2004; Paulos Abebe et al, 2003).

Controlling rabies in urban dog populations is seen as a more cost-effective, 
long-term way to prevent human rabies than reliance on post exposure human 
treatment (Bogel and Meslin, 1990). In most developed countries several large 
areas have successfully eliminated canine rabies through legislation, educa-
tion, and mass vaccination of dogs (Larghi et al., 1988). Cities in poorer coun-
tries such as Ethiopia, however, lag behind in control efforts due to various 
socioeconomic factors and low understanding of the actual trend of the disease.  
To achieve control, knowledge of the epidemiology of rabies in dog populations 
has long been recognized as crucial (WHO, 1987).Therefore, this study is in-
tended to elucidate the situation of rabies in Addis Ababa with regard to its 
incidence in animals, seasonality and control over the period 2003-2009. 

Materials and methods

Study area

The study was conducted in Addis Ababa city administration, the capital of 
Federal Democratic Republic of Ethiopia. The city covers an area of 530.14  km2 
and subdivided into ten sub cites. Addis Ababa lies at an altitude of 2,300 
meters above sea level and is a grassland biome, located between 9.03° North 
38.74° East; latitude and longitude respectively.   According to the Urban Ag-
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riculture Extension Core process (2005), the total dog population and number 
of stray dogs in Addis Ababa are estimated to be 250,000 and 120,000, respec-
tively. 

Data Collection

Animal rabies data in and around Addis Ababa between 2003 and 2009  col-
lected from the annual reports of Zoonoses research team of the Ethiopian 
Health and Nutrition Research Institute were used for analysis. Only labora-
tory confirmed animal rabies cases were analyzed to evaluate situation of ra-
bies during the study period. Fluorescent antibody test (FAT) is routinely used 
diagnostic technique for the conformation of rabies infection in animals from 
brain tissue samples (Brain stem, Cerebellum and hippocampus). The samples 
come from two sources: 1) dogs that have bitten people and have been killed 
or have died; and 2) dogs brought to the rabies laboratory of EHNRI by the 
public or private veterinarians when they showed symptoms of rabies. Besides, 
data on the number of vaccinated and eliminated stray dogs between 2003 and 
2009 were also gathered from Addis Ababa Urban Agriculture Extension Core 
process. 

Data analysis

The data collected were stored in Microsoft excel spreadsheet and analyzed us-
ing SPSS for windows version 12. Descriptive statistics were used to analyze 
the rate, frequency and proportions. Chi-squire test was used to compare the 
incidence rate difference between sex, ownership patterns, vaccination status 
and manner of death.  To assess seasonality of rabies incidence, analysis of vari-
ance (ANOVA) and F-test were used for statistical significant difference in the 
mean number of confirmed rabies cases for each of the 12 calendar months.  

Result

Animal rabies

Out of 2517 animal brain tissue samples examined, 76.9% were positive for 
Rabies virus. As shown in Table 1, form the total of 1936 rabies laboratory 
confirmed cases in and around Addis Ababa during 2003-2009, 1724 were dogs, 
116 cats, 37 cattle, 13 Horses, 19 Donkeys, 13 sheep & goats, 7 Hyenas and 7 
Monkeys.
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Canine Rabies

From the total of animal samples analyzed dogs represent 89.83 % with the in-
cidence rate of 76.2%. The total numbers of male and female dogs tested were 
1727 and 534, respectively. A statistically significant difference (χ2 = 34.08(1), 
P<0.0001) in sample positivity  was observed between male and female dogs, 
which seems higher proportion  in males 79.2% as compared to  66.9% in fe-
males. Male dogs were 1.88 times more likely to diagnosed positive than their 
counterparts (OR=1.88). 

There was statistically significant difference in incidence rate of rabies between 
stray and owned dogs (χ2 = 34.79(1), P<0.0001). As shown in Table 2, higher 
proportions of cases were confirmed in stray (86.3%) than owned dogs (73.5%). 
The rate of rabies virus exposure in stray dogs were 2.27 times higher than 
owned dogs (OR=2.27). Besides, statistically significant difference was also 
recorded in rabies infection rate between unvaccinated and vaccinated dogs 
(χ2 = 46.73(1), P<0.0001); between unvaccinated dogs and dogs with unknown 
vaccination history (χ2 = 21.02 (1), P<0.0001). Thus, rabies virus infection were 
more likely to occur in unvaccinated dogs (OR=13.75) when we compared to 
vaccinated dogs.  Moreover, variation in infection rate was also observed be-
tween dogs died with out intervention and killed (χ2 = 25.75(1), P<0.0001), and 
samples collected from dogs that died with out intervention had 2.20 times 
more likely to be FAT positive than killed dogs (Table 2).

Animal rabies trend and control measures

Annual number of samples examined between 2003 and 2009 in and Around 
Addis Ababa varies from 322 to 437. The annual number of positive cases var-
ied from 231 to 303, and the annual percentage of samples positive for Rabies 
virus ranged from 56.3% to 86.5%. The annual confirmed number of rabies 
cases dropped in 2005 and 2007, as both vaccination coverage and destruction 
of stray dogs increased; this trend was especially apparent in the last 7 years 
(Fig 1). Besides, the graph also indicated that the total number of confirmed 
animal rabies cases decreased, as did the number of confirmed canine rabies. 
The routinely applied rabies control measures in Addis Ababa are vaccination 
of dogs and destruction of stray ones, from 2003-2009 a total of 45217 dogs had 
been vaccinated meanwhile 72047 had been destructed. As shown in Table 3 
the annual vaccination coverage varies from 1.8-3.8% during the last seven 
years. 
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Seasonality of animal rabies

Statistically significant difference was observed (F=11.65, P< 0.0001) in mean 
number of confirmed rabies cases among 12 calendar months in and around 
Addis Ababa. More number of animal rabies cases was confirmed in June, 
July, August and September; seasonal increase starting in May and reaching 
a peak in July (Figure 2).

Discussion

Rabies is well established in Addis Ababa and it is still continue to be major 
public health problems. Animals are source of rabies infection to humans main-
ly through biting and they also play pivotal role in maintenance and spread of 
the virus in Ethiopia. In the present study, the overall percentage of confirmed 
animal rabies case in and around Addis Ababa (76.9%) was similar with the 
findings of Eshetu Yimer et al. (2002) and Paulos Abebe et al. (2003).  On the 
Other hand, lower percentage of positive samples (44%) was reported in other 
urban study in Ghana (Belcher et al., 1976).  

In agreement with other studies (WHO, 1999 and Girma Teferra et al., 2002), 
the present study revealed that rabies can infect and be maintained by several 
different host species, and domestic dogs are most important source of infec-
tion to other warm blooded animals due to uncontrolled contact among dogs, 
other domestic and wild animals in and around Addis Ababa.

The actual numbers of rabid dogs in and around Addis Ababa are under-es-
timated because many ill dogs are never examined. During the study period 
dogs constitute more than 89 % of the total samples examined and 76.2 % were 
positive. This finding is in line with Eshetu Yimer et al. (2002) who reported 
incidence rate of 73.2 % over the period of 1990 and 2000. It is not surprising 
to get such figure in rapidly growing cities like Addis Ababa, where large num-
bers of poorly cared-for or stray dogs are roaming around in the street. 

Based on the analysis of risk factors in canine rabies: sex, vaccination status 
and ownership pattern of the dogs showed significant difference (p<0.0001). 
Generally, sex does seem to be a risk factor for sample positivity: male dogs 
had a significantly higher percentage of samples diagnosed positive. Different 
authors reported the significant variation in positivity to rabies between male 
and female dogs, with higher proportion of male diagnosed positive than fe-
male (Widdowson et al., 2002; Salome et al., 2008). This variation in increased 
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risk of acquiring infection may possibly explained by males’ fighting over fe-
males during there breeding season.

 In this study, the higher rabies cases were confirmed in unvaccinated dogs and 
dogs with unknown vaccination history is in agreement with previous report 
(Salome et al., 2008). Moreover, significantly higher percentage of positivity 
was recorded in stray than owned dogs. This implies that stray dogs have piv-
otal role in maintaining and spread of rabies virus in Addis Ababa and it is in 
consistent with other reports (Mekonnen Fekadu), 1982; Eshetu Yimer et al., 
2002; Paulos Abebe et al, 2003; Bethlehem Newayeselassie et al., 2004). 

Animal rabies is well established in and around Addis Ababa, with no decline 
in the annual number of confirmed rabid dogs for the past 7 years. The con-
firmed number of rabies cases appeared to decrease in 2005 and 2007. This 
decrease in incidence may be associated with the reduction of annual number 
of canine rabies as a result of mass dog vaccination and elimination of stray 
dogs. There has not been any reduction in the number of rabies cases in spite of 
vaccination programs, stray dog elimination and other dog population control 
activities during 2003 to 2009. The actual number of dog population in Addis 
Ababa is not known. However, based on 2003 estimation of dog population, the 
annual vaccination rate calculated during the past seven years varies from 1.8-
3.8%. These figures may be underestimated due to the lack of data on number 
of vaccinated dogs by private sectors. However, the finding of this study on an-
nual vaccination rate is below the 70% recommended to interrupt transmission 
indicated by WHO (2005). 

Although animal rabies cases are reported in different months it was noticed 
in this study that highest significance figures were reported in June and July. 
This finding is similar to Mekonnen Fekadu, (1982) that reported rabies out-
break occur annually between July and September. Other authors (Malaga et 
al., 1979; Ali et al., 2006) also reported the seasonality of rabies and highest 
incidence in cold season; which is coincide with the mating season of dogs that 
an important factor may allow the greater contact between animals. 

In conclusion, the present study demonstrated that animal rabies incidence is 
increasing in and around Addis Ababa. Taking into account the seasonal peak 
of rabies incidence and the majority of animal rabies cases are associated with 
dogs, all the necessary control measures towards canine rabies that stray dog 
elimination, mass Immunization campaigns and other dog population control 
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activities should be taken in time at a regular base and in coordinated man-
ner. 

Table 1: Species of animal examined for rabies using FAT during 2003 and 2009 

Species of  animal Examined

Total Dog Cat Cattle Horse Donkey Shoats Hyena Monkey

Examined

 (%)

2517 2261

(89.83)

132

(5.24)

38

(1.51)

17

(0.68)

21

(0.83)

19

(0.75)

18

(0.72)

11

(0.44)

Positive
 (%)

1936 1724
(89)

116
(5.9)

37
(1.9)

13
(0.7)

19
(1)

13
(0.7)

7
(0.4)

7
(0.4)

Percentage 76.9 76.2 87.9 97.4 76.5 90.5 68.4 38.9 63.6

Table 2: Characteristics of the 2261 rabies suspicious dogs in and around Addis Ababa 
from 2003 to 2009

Characteris-
tics

Number of 
Samples 

Examined

Number 
of positive 

samples

Percentage 
(%)

χ2  (df ) P-Value Odds Ratio  
(95% C.I.) 

Sex
Male
Female

1727
534

1367 
357

79.2 
66.9

34.08(1) P=0.000 1.88 (1.52-2.33)

Ownership 
pattern

Stray
Owned

489
1772

422 
1302

86.3 
73.5

34.79(1) P=0.000 2.27 (1.72-3.00)

Vaccination 
Status

Unvacci-
nated
Vaccinated
Unknown

1783 

28 
450

1336 

5 
383

74.9 

17.9 
85.1

46.73 (1)
21.02 (1) 

P=0.000 
P=0.000

13.75 (5.19-36.38) 
0.52   (0.39-0.69)

Manner of 
Death

Died 
Killed

2073 
188

1609 
115

77.6 
61.2

25.75(1) P=0.000 2.20 (1.61-3.00)
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Table 3: Rabies control measures in Addis Ababa (2003-2009)

Year Vaccination Vaccination coverage Destruction                                                                                                                                     

2003 5894 2.4 8463

2004 6241 2.5 9035

2005 9274 3.8 10926

2006 5716 2.3 8214

2007 8982 3.6 15963 

2008 4567 1.9 11488

2009 4543 1.8 7958

 Total 45217 18.1 72047
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Figure 1: Seven Year Trend of animal and canine rabies in and around Addis Ababa from   2003-

2009
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Figure 2:  Monthly Distribution of animal rabies in and around Addis Ababa over time 2003-2009
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