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Abstract: Background: Rabies is a neglected viral zoonotic disease caused by the rabies virus. It is widely distributed in many 

regions of the world. It is a fatal viral disease in human and animals. Ethiopia is one of the African countries with the highest 

number of rabies cases and deaths. However, there is a lack of information in the research area about the trend, seasonal 

distribution, and incidence of suspected human rabies cases. We analyzed suspected human rabies cases and deaths by dog bite to 

describe trends, incidence, seasonality, and distribution of suspected human rabies cases and deaths in Addis Ababa from 2015-

2019. Methods: Suspected human rabies exposure cases in Addis Ababa from 2015 to 2019 collected secondary data of PHEM 

data base weekly report were analyzed using Microsoft Excel 2010. Results: The results showed 1772 suspected human rabies 

exposure cases by dog bites and eight deaths were reported in Addis Ababa from 2015 - 2019. The trend of suspected human 

rabies exposure cases and deaths by dog bite were increased from 2015-2020. The highest number of cases by dog bites was 

recorded in 2019 (1139/1772, 64.3%). The highest deaths (5/8, 75%) were reported in 2017. The highest numbers of cases of 

suspected rabies exposure through dog bites were reported in the months of December, October and September. The highest 

number of suspected human rabies exposure cases by dog bite was recorded from Kirkos sub-city (897/1772, 50.6%) while the 

lowest cases were from Bole sub-city (1/1772, 0.06%). The average annual incidence rate of suspected human rabies exposure 

cases and deaths by dog bite were (8.4/100000) and (0.04 /100000) respectively. The incidence trend of suspected human rabies 

exposure cases by dog bite increased from 2015 to 2019 (0 to 24.8/100000). Conclusions:. The present study shows a trend in 

which suspected cases of human exposure to rabies have increased and spread to all sub-cities in Addis Ababa.. Suspected human 

rabies remains causing serious challenge on human health and life in Addis Ababa. Hence, integrated One Health approach must 

be strengthened and encouraged in the study area; with its strategic control methods are recommended to control the disease. 
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1. Background 

Rabies is caused by the rabies virus, in the genus Lyssa 

virus, family Rhabdoviridae, which affects the central 

nervous system of mammals [1]. It is a widespread, neglected 

and under-reported zoonosis which is 100% fatal in untreated 

humans and animals, causing a significant social and 

economic burden in many countries and the disease is 

transmitted mainly by the bite or scratch of a rabid dog [2]. 

Globally, rabies is widely distributed, except for the Antarctica 

[2]. An estimated 59,000 human deaths due to rabies occur 

annually [3]. The majority of rabies-related deaths occur in Africa, 

followed by Asia [4]. Rabies is also responsible for estimated 

annual human deaths of about 31,000 and 24,000 in Asia and 

Africa regions respectively [4]. Africa and Asia recorded over 95% 

of the fatal cases of rabies worldwide, and the greatest risk to 

human life from rabies occurs in these regions [4]. 

In Ethiopia, thousands of people are infected with rabies and 

an estimated 2,700 people die annually which makes it to be one 

of the most affected countries in the world [5]. Official reports in 

Ethiopia showed 12 exposure cases per 100,000 populations and 

1.6 rabies deaths per 100,000 populations [5]. Nevertheless, a 

true number of deaths caused by rabies is unknown since the 

disease is underreported and rabies diagnostic laboratories are 

not established in every corner of the country [6]. The large dog 

populations in combination with poor dog management 

contribute to high endemicity of canine rabies in Ethiopia [7]. 

There are insufficient regional epidemiological data in 
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human rabies exposure cases which results in underestimating 

of the disease and lack of scientific works reflecting its burden 

and distribution at sub city level. Therefore, the objective of 

the study was to describe trends, seasonal distribution of 

human rabies exposure and deaths by time, place and person 

reported from 2015 to 2019 in Addis Ababa. 

2. Materials and Methods 

2.1. Study Area and Period 

The study was conducted at Addis Ababa from February 10-

April 29, 2020. Addis Ababa is the capital and largest city of 

Ethiopia. It is located at 9°1′48″N latitude and 38°44′24″E 

longitude with an altitudinal range of 2326-3000 meters above 

sea level. The mean annual rainfall is 1089mm. The mean 

annual maximum and minimum temperatures are 20°C and 

12°C, respectively with an average annual relative humidity of 

60.7% [8]. The City Administration of Addis Ababa has a 

population density of 165.1./km
2
 and the total area of 540 km² 

sub-divided into 10 sub-cities and 118 woredas. According to 

UN population projection, Addis Ababa has a total population 

of 4,592,000 urban and rural inhabitants in 2019 [9]. 

2.2. Study Design 

A cross - sectional surveillance report based on a retrospective 

record review of secondary data on suspected human rabies 

exposures and deaths was conducted in Addis Ababa. 

2.3. Source of Data 

Secondary data of suspected human rabies cases and 

deaths were taken from the EPHI/PHEM data base weekly 

report from 2015-2019. 

2.4. Statistical Analysis 

Data were analyzed using Microsoft Excel 2010. Microsoft 

Excel was used to generate tables and charts. 

2.5. Case Definitions 

According to the standard case definition of WHO [10]: 

Human rabies cases can be classified into suspected, 

probable, and confirmed cases: 

a) A suspected rabies case: the patient is determined to be 

a case consistent with the clinical case definition; 

b) A probable rabies case: the patient is defined as a 

suspected case plus a history of reliable contact with a 

suspected rabid animal; 

c) A confirmed case: the patient has been identified as a 

suspected or probable case which is laboratory confirmed. 

Human rabies exposure can be classified into possible 

exposure, probable exposure and exposed: 

a) Possible exposure: A person who had close contact 

(usually a bite or scratch) with a rabies-susceptible 

animal in (or originating from) a rabies-infected area. 

b) Probable exposure: A person who had close contact 

(usually a bite or scratch) with an animal displaying 

clinical signs consistent with rabies at the time of the 

exposure, or within 10 days following exposure in a 

rabies-infected area. 

c) Exposed: A person who has had close contact (usually a 

bite or scratch) with a laboratory-confirmed rabid animal. 

3. Results 

3.1. Annual Trends of Suspected Human Rabies Exposure 

Cases and Human Deaths by Time 

A total of 1772 suspected human rabies exposure cases by 

dog bite were reported from 2015 to 2019 in Addis Ababa. The 

highest number of suspected human rabies exposure cases by 

dog bite was observed in 2019 (64.3%, 1139) followed by 2018 

(30.8%, 543). The number of suspected human rabies exposure 

cases by dog bite increased from 2015 to 2019. In Addis Ababa, 

a total of eight human deaths has been reported due to suspected 

human rabies over a five-year period. The highest number of 

deaths from suspected human rabies was recorded in 2017 

(62.5%, 5), followed by 2019 (25%, 2). However, no deaths 

were reported in 2015 and 2016 at Addis Ababa. The suspected 

human rabies deaths showed increased from 2016 to 2017 and it 

reached its peak in 2017 then sharply fall to 2018 and again 

increased in 2019 (Figure 1). 

 

Figure 1. Suspected human rabies exposure cases and deaths by dog bites by years in Addis Ababa, Ethiopia (2015-2019). 
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Suspected human rabies exposure cases by dog bite were reported from January to December. However, 145 cases occurred 

in December, 2019 followed by October (134) and September (120) 2019 and reached its peak in December 2019 (Figure 2). 

 

Figure 2. Monthly distribution of suspected human rabies exposure cases by dog bites in Addis Ababa, Ethiopia (2015-2019). 

From the total recorded suspected human deaths by dog bite, the highest (5) suspected human deaths occurred in August 

2017 (Figure 3). 

 

Figure 3. Monthly distribution of deaths from suspected human rabies by month in Addis Ababa, Ethiopia (2015-2019). 

3.2. Distribution of Suspected Human Rabies Exposure 

Cases and Deaths by Place 

During the last five years (2015 to 2019), suspected human 

rabies exposure cases by dog bite were reported from all Sub 

Cities. However, more suspected human rabies exposure 

cases by dog bites were reported in Kirkos Sub city (50.6%, 

897) and followed by Kolefe Keranio Sub city (35.9%, 536). 

In contrast, the lowest suspected cases by dog bite were 

reported in Bole Sub city 1 (0.06%). From the total suspected 

cases by dog bite, the highest percent of suspected cases by 

dog bite were observed in Kolfe Keranio Sub -City 549 

(31%) and followed by Kirkos Sub -City 445 (25.1%) in 

2019 (Figure 4). 

 

Figure 4. Distribution of suspected human rabies exposure cases by dog bites by sub cities, Addis Ababa, Ethiopia (2015-2019). 
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In the last five years, the distribution of suspected human rabies deaths by dog bite was highest in Kirkos Sub-City 5 (62%) 

and no deaths were reported in the rest of sub-cities (Figure 5). 

 

Figure 5. Distribution of suspected human rabies deaths by Sub Cities, Addis Ababa, Ethiopia (2015-2019). 

3.3. Incidence of Suspected Human Rabies Exposure Cases and Deaths 

The overall incidence rate of suspected human rabies exposure cases by dog bites were 8.4. The highest suspected human 

rabies exposure from dog bites were reported in 2019 (24.8 per 100,000, 1,139). Whereas, the highest incidence of fatal 

suspected human rabies exposure cases by dog bites were reported in 2017 (0.12 per 100,000, 5 deaths) (Table 1). 

Table 1. Incidence of suspected human rabies exposure cases and deaths by dog bite in Addis Ababa, Ethiopia (2015-2019). 

Years Population at risk No of suspected rabies cases Incidence per 100,000 Populations No of Deaths Deaths/100000 populations 

2015 3871000 0 0 0 0 

2016 4040000 4 0.1 0 0 

2017 4216000 83 1.97 5 0.12 

2018 4400000 546 12.4 1 0.02 

2019 4592000 1139 24.8 2 0.04 

The highest incidence rate of suspected human rabies exposure cases by dogs bite was reported in Kirkos Sub city (52 per 

100000), followed by Kolfe keranio Sub city (20 per 100000) in the study area. Furthermore, the least incidence rate was 

reported from Bole Sub city (0.1 per 100000) (Table 2). 

Table 2. Incidence of suspected human rabies cases by Sub Cities, Addis Ababa, Ethiopia 2015 to 2019 per 100,000 populations. 

Sub city 

2015 2016 2017 2018 2019 Total 

Rabies 

exposu

re 

cases 

Incidence 

rate 

per 100000 

populations  

Rabies 

exposu

re 

Cases 

Incidence 

rate 

per 100000 

populations 

Rabies 

exposur

e cases 

Incidence 

rate per 

100000 

populations 

Rabies 

exposur

e cases 

Incidence 

rate per 

100000 

populations 

Rabies 

exposu

re 

cases 

Incidence 

rate per 

100000 

populations 

Rabies 

exposur

e cases 

Incidence 

rate per 

100000 

populations 

Nifas silk lafto 0 0 0 0 6 1.2 0 0 2 0.4 8 0.3 

Bole 0 0 0 0 1 0.3 0 0 0 0 1 0.1 

Arada 0 0 4 0.9 15 3.2 11 2.2 10 3 40 2 

AkakiKaliti 0 0 0 0 1 0.4 0 0 3 1 4 0.3 

Lideta 0 0 0 0 0 0 4 1.2 86 24.6 90 6 

Yeka 0 0 0 0 14 2.6 14 2.5 27 4.6 55 2 

KolfeKeranio 0 0 0 0 0 0 87 12.8 549 79 636 20 

Kirkos 0 0 0 0 34 10 418 116 445 118 897 52 

Gulele 0 0 0 0 8 2 1 0.2 13 3 22 1 

Addis Ketema 0 0 0 0 4 1 11 3 4 1 19 1 

Total 0 0 4 0.1 83 2 546 12.4 1139 25 1772 8.4 

From 2015 to 2019, the overall incidence rate of suspected human rabies deaths by dog bite was 0.04 per 100000 in the 

study area. The highest incidence rate of suspected human rabies deaths by dog bite was reported in 2017 in Kirkos Sub city 

(1.5 per 100000) (Table 3). 
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Table 3. Case specific mortality rate (CSMR) of suspected human rabies deaths by Sub Cities, Addis Ababa, Ethiopia, 2015 to 2019 per 100,000 populations. 

Sub city 
2015 2016 2017 2018 2019 Total 

Deaths CSMR Deaths CSMR Deaths CSMR Deaths CSMR Deaths CSMR Deaths CSMR 

Nifas silk lafto 0 0 0 0 0 0 0 0 0 0 0 0 

Bole 0 0 0 0 0 0 0 0 0 0 0 0 

Arada 0 0 0 0 0 0 0 0 0 0 0 0 

Akaki Kaliti 0 0 0 0 0 0 0 0 1 0.3 1 0.07 

Lideta 0 0 0 0 0 0 0 0 0 0 0 0 

Yeka 0 0 0 0 0 0 0 0 1 0.2 1 0.03 

Kolfe Keranio 0 0 0 0 0 0 1 0.2 0 0 1 0.03 

Kirkos 0 0 0 0 5 1.5 0 0 0 0 5 0.3 

Gulele 0 0 0 0 0 0 0 0 0 0 0 0 

Addis Ketema 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 5 0.1 1 0.02 2 0.04 8 0.04 

 

3.4. Seasonal Distribution of Suspected Human Rabies 

Exposure Cases and Deaths 

Of the total cases of suspected human rabies exposure 

from dog bites, 601 (33.9%), 431 (24.3%), 428 (24.2%) and 

312 (17.6%) were reported during Autumn, Spring, Summer 

and Winter seasons, respectively. The highest number of 

suspected human rabies exposure from dog bites occurred in 

Autumn (33.9%, 601). While the lowest suspected number 

human rabies exposure cases by dog bites reported in Winter 

season (312/1772, 17.6%) (Table 4). 

Table 4. Seasonal distribution of suspected human rabies cases by a dog bite 

in Addis Ababa, Ethiopia (2015 - 2019). 

Years Spring Winter Autumn Summer 

2015 0 0 0 0 

2016 2 0 2 0 

2017 7 10 45 21 

2018 134 95 177 140 

2019 288 207 377 267 

Total 431 (24.3%) 312 (17.6%) 601 (33.9%) 428 (24.2%) 

The highest suspected human deaths by dog bite occurred 

during summer season (75%) followed by spring (12.5%) 

and autumn (12.5%) (Table 5) respectively and no deaths 

were reported during winter in Addis Ababa. 

Table 5. Seasonal distribution of suspected human rabies deaths by dog bite 

in Addis Ababa, Ethiopia (2015 - 2019). 

Years Spring Winter Autumn summer 

2015 0 0 0 0 

2016 0 0 0 0 

2017 0 0 0 5 

2018 0 0 0 1 

2019 1 0 1 0 

Total 1 (12.5%) 0 (0%) 1 (12.5%) 6 (75%) 

4. Discussion 

A total of 1772 suspected human rabies exposure cases by 

dog bite were reported to Ethiopian Public Health Institute 

Public Health Emergency Management from 2015 to 2019. 

This finding is significantly higher than that of study 

conducted in northwestern, Amhara, Ethiopia in the year 

2017 [11] and it is lower than the study conducted in 

Northwestern Tigray, Jimma Zone and Surrounding Areas 

and Addis Ababa where 2180, 2302 and 6927 human rabies 

exposure cases by dog bite were reported respectively [12-

14]. This might be due to an incense of awareness on 

suspected human rabies by dog bites and improvement in 

health seeking behavior which might have increased in the 

report of suspected human rabies cases by dog bite. 
The current findings indicate that the annual trend of 

suspected human rabies exposure cases from dog bites has 

increased from year to year during the last five years. This is 

consistent with the study conducted in Northwestern Tigray 

[12]. This might be due to having good awareness on the 

consequences of rabies, increasing people’s trust in services 

and the tendency to report and poor implementation of 

prevention and control strategies in the study areas. 

In our findings, the number of suspected human rabies 

cases by dog bite during the study period reached peak in 

December. However, a study conducted in Chongqing, China 

[15] showed the opposite, where cases reached a peak in 

October. The difference might be due to the higher risk of 

exposure during these months and the longer incubation 

period of rabies, geographical and seasonal variation. 

The current study shows that the number of human death 

from suspected human rabies by dog bites was 8 in the last 

five years (2015-2019). This finding is lower than the study 

conducted from 1990-2000 and 2001-2009 which showed 

suspected human deaths were 322 and 386 respectively in 

Ethiopia [16, 7]. But this finding is in line with a study 

conducted in Bhutan [17]. This might be due to giving of 

anti-rabies post- exposure treatment against rabies for those 

exposed people. 

The incidence rate of suspected human rabies exposure 

cases by dog bite was 24.8, 12.4, 1.97, 0.1 and 0 in 2019, 

2018, 2017, 2016, and 2015, respectively, and the overall 

incidence of the present study was 8.4, which is higher than 

that of a study conducted in North Gondar Zone [18]. This 

might be due to the presence of many stray dogs and no 

adequate vaccination coverage at the study area during the 

study period. This finding is by far lower than the study 

conducted in Tanzania (58/100,000), Central Iran (Yazd 

Province) (168.4/100,000), Eastern Region of Ghana 

(172/100,000) and Kenya (289/100,000) [19-22] 

respectively. This difference might be due to differences in 

socio-cultural factors, such as animal-human relationships. 

In the present study, the annual incidence rate of death 
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from suspected rabies cases by dog bite was 0.04 per 100000 

populations. This finding is different from the study 

conducted in Bhutan and Ethiopia [17, 14]. This might be 

due to effective dog bite management and low reporting of 

death in Addis Ababa. 

A high number of suspected human rabies exposure cases 

by dog bites were recorded during autumn 33.9%. This is in 

harmony with the report from Zhejiang Province, China [23]. 

This is largely associated with the breeding season of dogs. 

In contrary to this finding, studies conducted in 

Northwestern, Tigray [24], Bhutan [17], North Gondar Zone 

[18] and Jimma zone and its surroundings areas [13] reported 

high numbers of suspected human rabies exposure cases in 

Spring and winter. These different findings might be 

associated with difference in geographical locations. 

This study showed that 75% of suspected human rabies 

deaths by dog bite were recorded in Addis Ababa during 

summer season. This finding is in agreement with study done 

in Northwestern, Tigray Region, Ethiopia [24]. 

5. Limitations 

All human rabies cases and deaths were reported in weekly 

summary report format to PHEM which was difficult to get 

sex, age, and human post-exposure prophylaxis data. In 

addition, cases of human rabies were not classified as 

suspected, probable and confirmed according to the standard 

WHO case definition. 

6. Conclusion 

In recent years, suspected human rabies exposure cases 

by dog bites are a major public health problem and endemic 

disease in Addis Ababa. According to our analysis, the 

trend of suspected human rabies exposure cases from dog 

bites increased from 2015 to 2019. Suspected human rabies 

cases bites were distributed across all Sub Cities of Addis 

Ababa. Nevertheless, the trend of deaths increased from 

2016-2017 and sharply declined in 2018 and again 

increased 2019. The highest and the lowest seasonal 

distribution of suspected human rabies exposure cases by 

dog bites were reported during autumn and winter season 

respectively. The majority of deaths of suspected human 

rabies cases by dog bites were observed at summer season 

and with no death recorded during winter season. There is 

no existence of laboratory-confirmed cases, which may be 

due to a lack of laboratory facilities in the city. Besides this, 

the study did not include sex and age, post exposure 

prophylaxis data of human, and classifications of cases as 

suspected, probable, and confirmed human rabies cases. In 

addition, the reporting formats do not contain data on sex, 

age, and human post-exposure prophylaxis and 

classifications of cases as suspected, probable, and 

confirmed human rabies. Based on the above findings, the 

following recommendations are forwarded: 

a) Improving and strengthen a multi-sectoral and 

collaborative approach under one health concept to 

mitigate the problem. 

b) Human and animal health sectors should supply human 

and animal vaccine and implement strategies of 

prevention and control together to reduce the risk. 

c) Local governments and stakeholders should initiate and 

maintain effective programs based on the “One Health” 

concept, including the implementation of mass rabies 

vaccination, dog population management, strict control 

of stray dogs, educate the community on rabies risk and 

prevention, implement routine rabies surveillance, and 

train medical and veterinarian staffs. 

d) Community awareness on rabies transmission, 

prevention and control mainly at primary and secondary 

school students. 

e) Multi-sectoral rabies surveillance system, diagnostic 

capacity and reporting system of the disease should be 

strengthens for early detection and response. 

f) PHEM guideline for rabies case definition should be 

revised and update according to WHO guideline. 
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