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Asymptomatic malaria parasitemia has been reported in areas with high malaria transmission. 
Asymptomatic malaria carriers may play a significant role as an infection reservoir. Malaria elimination 
program have also faced challenges due to these parasite carriers and they should be considered in 
malaria-control programs in endemic areas for successful transmission interruption. The aim of the 
current study was to determine the prevalence of asymptomatic Plasmodium falciparium and 
Plasmodium vivax malaria among school children in malaria endemic areas of Mirab Abaya District, 
Southern Ethiopia. A cross sectional study design was employed from December 2014 to February 
2015. A total of 422 school children aged 6 to 15 years were recruited using simple random sampling for 
this study, and blood samples were collected from asymptomatic school children residing in Mirab 
Abaya district kebeles. Malaria parasitemia was examined by using light microscopy and rapid 
diagnostic test (RDT). Asymptomatic malaria carriage was evaluated with the socio-demographic 
characteristics of the study participants. The data were analyzed using SPSS version 20 software. In 
this study, the prevalence of asymptomatic Plasmodium carriage was 1.2 and 3.6% with light 
microscopy and RDT, respectively. The overall prevalence of asymptomatic Plasmodium carriage (P. 
falciparium and P.vivax) were 15 (3.6%) (95%CI: 1.8-5.5). Of all Plasmodium carriage, 11 (73.4%) school 
children had P. falciparium and 4 (26.6%) had P. vivax infections. The prevalence of asymptomatic 
Plasmodium carriage (both in P.falciparium and P.vivax) did not correlate with gender and age group of 
school children in this study. The study revealed that the prevalence of asymptomatic Plasmodium 
malaria carriage is low. The result also indicates the ability of RDT to detect more asymptomatic 
Plasmodium malaria than microscopy. Therefore, treatment of asymptomatic carriers is very important 
and persistent malaria prevention and control strategies should be enhanced to achieve the elimination 
program, in endemic malaria areas. 
 
Key words: Asymptomatic malaria, light microscopy, rapid diagnostic test, Plasmodium falciparium, 
Plasmodium vivax. 

 
 
INTRODUCTION 
 
Malaria is caused by a protozoan belonging to the genus, 
Plasmodium with five species: Plasmodium falciparum, 

Plasmodium vivax, Plasmodium ovale, Plasmodium 
malariae, and Plasmodium knowlesi infect humans
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(WHO, 2012). Globally, an estimated 3.3 billion people 
are at risk of being infected with malaria and developing 
disease, and 1.2 billion are at high risk to acquire the 
disease. The burden is heaviest in the WHO African 
Region, where an estimated 90% of all malaria deaths 
occur, and in children aged under 5 years, which account 
for 78% of all deaths (WHO, 2014). The parasite burden 
is also highest in school age children due to low coverage 
of interventions, and infections may have consequences 
in school performance (Stevenson et al., 2013) and 
indicate school children as good proxy for transmission in 
a wide community (Stevenson et al., 2013). 

As the new report indicates, the prevalence of malaria 
parasite infection, including both symptomatic and 
asymptomatic infections, has decreased significantly 
across sub-Saharan Africa since 2000. In sub-Saharan 
Africa, average infection prevalence in children aged 2–
10 years fell from 26% in 2000 to 14% in 2013, a relative 
decline of 46% (WHO, 2014).  

The clinical manifestation of Plasmodium infection 
varies from asymptomatic to severe and fatal malaria in 
endemic areas. On the other hand, asymptomatic 
infections can be associated with high levels of 
gametocytes, and likely serve as an important parasite 
reservoir, and it has a significant contribution by 
maintaining parasite for the transmission (Makanga, 
2014).  

Continuous Plasmodium parasites exposures makes to 
individual to produce partial immunity in high 
transmission areas (Kun et al., 2002) and it also creates 
asymptomatic carrier state to play a role for the 
persistence of malaria transmission in a given population 
(Stevenson et al., 2013; Staalsoe and Hviid, 1998). The 
asymptomatic malaria patients play critical role in the 
concept of malaria elimination program and it is a big 
challenge for the management of the elimination 
programme in any malaria endemic areas. 

School-age children with malaria parasitemia do not 
have any symptoms because they have acquired some 
immunity. On the contrary, since young children with 
naive immune systems and pregnant women with 
potentially compromised immune systems are particularly 
vulnerable to this disease and so are considered to be 
the highest risk populations for malaria-related deaths. 
Malaria also mostly affect children in highly endemic 
areas with stable malaria transmission (Molineaux et 
al.,1998). Other study has indicated that asymptomatic 
infections can contribute to anemia and impairment of 
cognitive development in children (Nankabirawa et 
al.,2014). 

Malaria is a major public health problem and it is 
estimated that about 75% of the landmass  of  Ethiopia  is 

 
 
 
 
malarious and 68% of the Ethiopian population, 
estimated at about 54 million live in malaria risk areas in 
2010 (FMH,2010). Annually, approximately 4-5 million 
cases of malaria. P.falciparium and P.vivax are also the 
two most dominant malaria parasites in Ethiopia. They 
are prevalent in all malarious areas in the country with 
P.falciparium representing about 65 to 75% of the total 
reported malaria cases, relative frequency varying in time 
and space within a given geographical range. Prevalence 
of 20.5, 6.8 and 9.1% were reported among different 
study groups from east shewa (Haji, 2016), Sanja 
(Ligabaw et al.,2014) and Arba Minch town (Nega et al., 
2015). Malaria outbreak was reported in some regions 
(Beffa et al.,2015). 

Currently, the prevalence of malaria infection is 
declining even in high transmission areas with different 
prevention and control strategies. So, for a successful 
malaria elimination program study of parasite carriers, 
especially asymptomatic malaria is an issue to interrupt 
the transmission in a population. It is even more 
important to assess the situation of the malaria 
elimination and eradication measures. Therefore, this 
study aimed to determine the prevalence of 
asymptomatic malaria carriage among school children in 
the endemic areas of Mirab Abaya district, Southern 
Ethiopia. 
 
 

MATERIALS AND METHODS 
 

Study setting and periods 
 

The study was conducted in Mirab Abaya district from December 
2014 to February 2015. Mirab Abaya district is located in the 
Southern Nations, Nationalities and Peoples Region (SNNPR), in 
Gamo-Gofa zone, and is divided into 24 Kebeles (the smallest 
administrative units in Ethiopia), one urban and 23 rural. It has 
three major agro-ecologies: dega (high land), woina dega (mid-
altitude) and kolla (low land, an altituide below 1220 asl). Out of the 
24 Kebeles, 16 are in the kolla agro-ecology, six are in the dega 
agro-ecology and the other two are inthe woina dega agro-ecology. 
In the kolla, average annual rainfall ranges from 1,000 to 1,100 mm. 
Malaria is the most prevalent and cause of morbidity disease in 
kolla agro-ecology of the district (District Health Office Report). 
Birbir, Molle, Koyte, Yayeke and Algae kebeles are among the 16 
kolla agro ecology kebeles and the primary schools also named 
based on the kebeles of the district. 

 
Study design and population 
 

A cross-sectional study was carried out in five primary schools of 
Mirab Abaya district school children aged between 5 and 15 years. 
The data were collected with questionnaire to assess the 
asymptomatic status of the children. Capillary blood sample were 
collected using finger prick to determine the prevalence of  
asymptomatic  malaria  using   light   microscopy   and   CareStartTM 
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Malaria Pf/Pv Combo Rapid Diagnostic Test (RDT) (Access Bio, 
Inc., New Jersey, USA). 

 
 
Sample size and sampling technique 

 
Sample size was calculated using single population proportion 
formula and considering the following assumption. The prevalence 
level of asymptomatic malaria was taken as 50% since there was 
no similar study in the school children of malaria endemic areas in 
the country and there were highly varied prevalence reports from 
other African countries, 95% confidence interval, 5% marginal error 
and a non response rate of 10%. Finally, a total of 422 children 
were included in the study from 5 primary schools of district 
kebeles. Five kebeles were randomly selected among the malaria 
endemic kebeles of the district and total number of school children 
was also proportionally recruited based on the number of students 
in selected kebeles primary schools. Study participants were 
allocated from each grade level considering their age using simple 
random sampling method. All Kolla kebeles primary schools are 
situated along the same route between 2 and 20 km far differences 
each other and the study participants homogeneity were considered 
in sample size determination. 

 
 
Data collection procedures 

 
School children were identified with previous history and clinical 
examination without having any malaria symptoms including chill, 
fever and sweating in order to evaluate asymptomatic Plasmodium 
infection according to questionnaire by professional nurses. After 
taking an informed consent, school children whose axillary body 
temperature was ≤37.5°C and at the age group between 6 and 15 
were selected to be included as the study participant. Students 
treated with anti-malaria drugs, recently enrolled students from 
other district schools, dega kebeles dwellers and students with 
common malaria symptoms were excluded from the study. Finger-
prick blood sample was collected from each students using 
heparinized capillary tube for RDT. A thick and thin blood smears 
were also prepared for the microscopic examination for all study 
participants. 

 
 
Blood smear examination for malaria parasites 

 
Thick and thin blood smears were prepared according to a standard 
method. The smears were air-dried, and then only the thin film was 
fixed using methanol. All slides were stained with 10% Giemsa and 
examined at 100x magnification with oil immersion for detection of 
malaria parasites by a trained microscopists. A total of 100 
microscopic fields were read by the microscopists according to 
WHO protocol of malaria examination to reach a decision (WHO, 
2010). 

 
 
Quality control 

 
All laboratory materials such as rapid test kits, slides, thermometers 
and sample transporting system were checked by experienced 
laboratory professionals. The specimens were also checked for  
serial number, quality and procedures of collection. The laboratory 
professionals involved in RDT and light microscopy examination 
were trained in malaria diagnosis and quality assurance training. In 
addition, to minimize missed parasite identification and discrepancy 
each microscopic slide was examined by the two trained 
professionals in Arba Minch  College  of  Health  Sciences,  Medical  
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laboratory centre. Rapid test kit was checked for expiration date, 
correct collection procedures and samples as well as in built control 
appearances. Inconsistent results of light microscopy were checked 
again to confirm the findings. 

 
 
Data analysis 
 
The data were analyzed using SPSS version 20.0 (IBM 
Corporation, USA). During data collection, completed results were 
checked regularly to rectify any discrepancy, logical errors or 
missing values. To describe data, mean and standard deviation for 
continuous variables and proportion for categorical variables were 
computed. The level of statistical significance was set as p ≤ 0.05 
and for each statistically significant factor, chi-square and 95% 
confidence interval (CI) was also computed. 
 
 
Ethical consideration 
 
The college research review committee revised the paper according 
to the rule and regulation. Accordingly, the study was approved by 
the ethics committees of South Nation Nationalities Peoples 
Regional Health Bureau Research and Technology Transfer 
Support Process Office (AMH-CHS-RPO-7/2014). Mirab Abaya 
Health office and the Educational office administrative authorities at 
district level were informed about the study and their consent was 
obtained with the letter. Participation was fully voluntary and 
informed written consent was obtained from school directors, each 
study participants and guardians of the selected children. 
Confidentiality of the collected information and laboratory test 
results was maintained. Children with positive result in microscopic 
examination and/or rapid test received standard anti-malarial drugs 
in accordance with standard treatment guideline of Ethiopia with the 
health post health professionals. 
 
 
Socio-demographic characteristics of school children  
 
A total of 422 school children aged between 6 and 15 years with 
approximately equal number of male (50.7%) and female (49.3%) 
were recruited for this study. Among the study participants, 160 
(37.9%) age distribution was between 6 and 10 years old and 262 
(62.1%) age was between 11 and 15 years. The mean age (SD) of 
study participant was 11.42 (1.962) years. The largest study 
participants were recruited from Birbir kebele primary school which 
is the district setting, 110 (26.1%) and the smallest study 
participants were 51 (12.1%) from Algae kebele (Table 1). 

 
 
Parasitological data  
 
A total of 5 school children (1.2%) had Plasmodium species 
parasite detected by light microscopy: 2 (1.0%) were females and 3 
(1.4%) were male. Overall, 15 school children (3.6%) infected with 
Plasmodium species were detected by RDT: 8 (3.8%) were females 
and 7 (3.3%) were males. Age group wise; 6 (3.8%) school children 
had Plasmodium species in their blood in ages group between 6 
and 10 years old and 9 (3.4%) school children had the parasite 
between 11 and 15 years old. The overall prevalence of 
Plasmodium species (P. falciparium and P.vivax) parasite were 15 
(3.6%) (95%CI: 1.8 to 5.5) (Table 2). 

 
 
Prevalence of Plasmodium spp. infection by light microscope 
 
Overall, 5 school children (1.2%) had plasmodium species parasite  
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Table 1. Socio-demographic characteristics of school children. 
 

Socio-demographic characteristics Number  (n) % 

Sex   

Male 214 50.7% 

Female 208 49.3% 

Total 422 100.0% 

   

Age groups   

6-10 160 37.9% 

11-15 262 62.1%] 

Mean age in years+(SD) 11.42(1.962) 

  

Primary schools   

Koyte  101 23.9% 

Molle 97 23.0% 

Algae 51 12.1% 

Birbir 110 26.1% 

Yayeke 63 14.9% 

Total 422 100.0% 

 
 
 
Table 2. Prevalence of asymptomatic malaria in school children by light microscopy and RDT, by gender and age group. 
 

Baseline characteristics  
Microscopic result RDT result Total Positive 

(n/%) 
Total 

Negative (n/%) Positive (n/%) Negative (n/%) Positive (n/%) 

Sex        

Female 206(99.0%) 2(1.0%) 200(96.2%) 8(3.8%) 8(1.95%) 208 

Male 211(98.6%) 3(1.4%) 207(96.7%) 7(3.3%) 7(1.65%) 214 

Total [n[%]  417(98.8%) 5(1.2%) 407(96.4%) 15(3.6%) 15(3.6%) 422 

       

Age group        

6-10 158(98.8%) 2(1.2%) 154(96.2%) 6(3.8%) 6(3.8%) 160 

11-15 209(98.9%) 3(1.1%) 253(96.6%) 9(3.4%) 9(3.4%) 262 

Total [n[%]  417(98.8%) 5(1.2%) 407(96.4%) 15(3.6%) 15(3.6%) 422 

 
 
 
Table 3. Prevalence of asymptomatic malaria species in gender and age groups by light microscopy and RDT in school children. 
 

Characteristics  
Species of plasmodium by RDT Species of plasmodium by Microscopy 

Negative P. falciparium P. vivax Negative (n/%) P. falciparium P.vivax 

Sex   

Female  200 (96.2%) 7 (3.4%) 1(0.5%) 206(99.0%) 1(0.5%) 1(0.5%) 

Male  207 (96.7%) 4(1.9%) 3(0.7%) 211(98.6%) 0(0.0%) 3(0.7%) 

Total  407 (96.4%) 11(2.6%) 4(0.9%) 417(98.8%) 1(0.2%) 4(0.9%) 

Age group   

6-10 154 (96.2%) 4(2.5%) 2(1.2%) 158(98.8%) 0(0.0%) 2(1.2%) 

11-15 253(96.6%) 7(2.7%) 2(1.2%) 259(98.9%) 1(0.4%) 2(1.2%) 

 
 
 
detected by light microscopy: 4 (0.9%) was P. vivax and 1 (0.2%) 
was P. falciparium infection. No P. falciparium and mixed infection 
were observed in age group between 6  and  10 years  old,  while  2  

 (1.2%) P.vivax infection was found in both age groups. One (0.4%)  
was P. falciparium infection in age group between 11 and 15 years 
old (Table 3). 
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Table 4. Association of the prevalence of asymptomatic malaria species with gender and age groups of school 
children. 
 

Parasite species  
Sex of school children 

Total n=422 X
2
 P-value 

Female(n=208) Male(n=214) 

P. falciparium   7 4 11(2.6%) 0.9 0.3 

P. vivax  1 3 4 0.25 0.6 

Total  8 7 15(3.6%) 0.10 0.7 
      

 Age group of school children    

 6-10[n=160] 11-15[n=262]    

P. falciparium   4 7 11(2.6%) 0.012 0.9 

P. vivax  2 2 4 0.95 0.3 

Total  6 9 15(3.6%) 0.29 0.8 

 
 
 

Table 5. Blood stages of plasmodium species parasite density in microscopic study of school children. 
 

Characteristics 
Number of parasite/µl 

Total  (n=5) X
2
 P value 

<500 500-999 >1000 

Sex    

Female 0 1 2 3   

Male  0 0 2 2   

Total  0 1 4 5 1.032 0.5 
       

Age Group    

6-10 0 0 2 2   

11-15 0 1 2 3   

Total 0 1 4 5 0.859 0.6 

 
 
 
Prevalence of Plasmodium spp. infection by RDT  
 
Using RDT, 11 (2.6%) school children had P. falciparium and 4 
(0.9%) had P. vivax infections. Among P. falciparium infected study 
participants, 7 (63.3%) were females and 4 (36.6%) were males. 
One (0.2%) female had also P. vivax and 3 (0.7%) males were 
infected with P. vivax. Four (2.5%) and 2 (1.2%) of the school 
children whose age group is between 5 and 10 years old had P. 
falciparium and P. vivax infection, respectively. Seven (2.7%) and 2 
(1.2%) school children were also infected with P. falciparium and P. 
vivax in the age group of 11 and 15 years old. In this study of all 
plasmodium carriage, the prevalence of P. falciparium infection was 
11 (73.6%) and P. vivax infection was 4 (26.6%) (Table 3). 
 
 

Prevalence of plasmodium parasite association with gender 
and age group 
 
Among the infected school children, the overall prevalence of 
Plasmodium species in females were 8 (53.3%) and in males were 
7 (46.6%). In this study, the prevalence of Plasmodium species 
(both in P. falciparium and P.vivax) did not correlate with gender 
and age group of school children, respectively (p=0.7 & p=0.8). 
However, P. falciparium infection was higher (7; 63.6%) in females 
than in males (4; 36.3%). Similarly, school children whose age 
group was between 11 and 15 years had higher P. falciparium 
infection than age group between 6 and 10 years (Table 4). 

Density of Plasmodium parasite 

 
In this study, the observed parasitemia level was >1000 parasite/µl 
and only 1 individual had parasitemia level between 500 and 999 
using light microscopy. Among light microscopy positive school 
children, 4 (80%) had >1000 parasite/ µl. There was no significant 
association in the level of parasitemia and sex and age group of 
school children (P>0.05) (Table 5). 

 
 

DISCUSSION 
 
The study of asymptomatic malaria cases of school age 
children has been given little attention in the prevention 
and control program. Understanding of the burden of 
asymptomatic malaria in school age children has great 
implication in the interruption of malaria transmission. As 
evidence has indicated that asymptomatic parasitemia  
can impair cognitive and cause anemia in the host, it has 
also an important implication in preventing parasitemia 
(Nankabirwa et al., 2014). 

The aim of this study was to determine the prevalence 
of asymptomatic malaria carriage in school children of 
Mirab   Abaya   district,   Southern   Ethiopia.   The   study 
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revealed that the prevalence of Plasmodium carriage (P. 
falciparuim and P. vivax) was 1.2 and 3.6% with light 
microscopy and RDT, respectively. This prevalence was 
higher than other study of African school children using 
RDT (0%) (Strom et al., 2013). The result was consistent 
with the study on children in Dakar (Diallo et al., 2012), 
Tanzania (Nzobo et al., 2015) and Pakistan (Awan et al., 
2012). 

The prevalence was also lower as compared to studies 
done in Northern Ethiopia (Ligabaw et al.,2014), 
Cameroon (Tientche et al., 2016) and Ghana (Sarpong et 
al., 2015) in which prevalence of 6.8, 74.2 and 41.5% 
were reported, respectively. In this study, the lower 
Plasmodium carriage prevalence might be due to the 
sociodemographic factors, population movements and 
metrological conditions as well as malaria prevention and 
control strategies of the district using household sprays 
and distribution treated bed nets focusing on this 
endemic areas. Even though, the prevalence of 
asymptomatic malaria is low, there could be a potential 
for the transmission of malaria parasite due to the 
presence of plasmodium carriers in this study area. 

A ten years of retrospective morbidity data of Mirab 
Abaya district revealed that malaria was highly endemic 
with a higher incidence in age group of between 2 and 80 
years (Eskindir and Bernt, 2010). The prevalence of 
asymptomatic malaria parasite carriage was lower and 
far as compared to other endemic regions, however, 
there could be the chance to be infected with parasite 
and developing immunity against malaria parasite is 
common due to the frequent exposure in the endemic 
areas (Gudo et al., 2013). This malaria parasite 
prevalence variation might be due to the intensive 
prevention and control strategies to halt malaria 
transmission and climatic variations and the laboratory 
test used as well as other factors in this study area. 

Prevalence of asymptomatic malaria carriage with 
gender and age groups was not observed in the present 
study. But other studies (Ligabaw et al., 2014; Golassa et 
al., 2015; Singh et al., 2014) have indicated that there are 
associations with the two variables. Females were more 
Plasmodium carriage in this study as compared to other 
study (Diallo et al., 2012) without statistically significant 
difference. In addition, high prevalence of asymptomatic 
malaria carriage was observed in age groups between 11 
and 15 years than the lower school age groups without 
significant association. In contrast to this study, other 
studies (Nankabirwa et al., 2014; Ligabaw et al., 2014) 
showed that asymptomatic carriage decreases as the 
age increases with the development of immunity against 
parasite. Moreover, there is also research which showed  
adults develop immunity to malaria parasite with age and 
repeated exposure to mosquitoes vector (Ganguly et al., 
2013). The present study difference as compared to the 
other studies might be the small number of asymptomatic 
cases detected in the study, the sampling techniques in 
the  selection,  the  habit  of  exposure  to  risk  factors  in 

 
 
 
 
gender and the effect of the climate the school children 
are exposed with the parasite at the study sites. 

In this study, prevalence of P. falciparium infection was 
predominant with statistically significant difference as 
compared to P. vivax infection using RDT. However, 
carriage of P. falciparium was higher than P.vivax using 
light microscopy without statistically significant difference. 
In agreement with the other study (Golassa et al., 2015), 
the detection of parasite antigen using RDT method was 
higher than in light microscopy. Light microscopy method 
showed lower detection ability as compared to RDT 
(Matangila et al., 2014). This could be due to lower 
parasitemia level in children detected by microscopy as 
compared to RDT. 

Based on the findings of this study, light microscopy 
detected only school children whose parasitic densities 
are greater than 500 parasite/µl. No positive results were 
detected in school children whose parasitic densities 
were less than 500 parasite/µl using light microscopy. In 
agreement with other study, all light microscopy positive 
cases were detected by RDT (Golassa et al., 2015). The 
inconsistency of the result in the two methods might be 
due to the fact that the density of parasites in the blood of 
school children detected by light microscopy was lower 
as compared to that of RDT. Therefore, RDT is an 
alternative to screen asymptomatic malaria cases in the 
large community such as for kebeles dwellers and school 
children to treat the infected community and to enhance 
malaria prevention and control strategies to achieve 
malaria elimination program. 

The present study also has its own limitations; the 
study did not include polymerase chain reaction (PCR) 
method to increase the chance of detecting the malaria 
parasite carrier. In addition, entomological assessments 
were not conducted on mosquitoes vector to detect the 
presence of parasite to support the impact of elimination 
strategies. 
 
 
Conclusions 
 
The study revealed that the prevalence of asymptomatic 
Plasmodium malaria carriage is low. The result also 
indicates the ability of RDT to detect more asymptomatic 
Plasmodium malaria than microscopy. Therefore, 
treatment of asymptomatic carriers is very important and 
persistent malaria prevention and control strategies 
should be enhanced to achieve the elimination program, 
in endemic malaria area. 
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A cross-sectional study was carried out from November, 2013 to April, 2014 at Adama municipal 
abattoir to determine the prevalence of bovine hydatidosis and assess its direct financial loss due to 
organs condemnation. Postmortem examination, hydatid cyst characterization and direct financial loss 
estimations were conducted on slaughtered animals by systematic random sampling technique. Out of 
450 local zebu cattle slaughtered, 54% were found to be positive for Bovine hydatidosis and the 
infestation among different age groups of examined animals were vary and found to be statistically 
significant (p<0.05), with the highest in old aged cattle (>5 years) (64.5%) and adult (3 to 5 years) 
(45.6%). There was statistically significant difference between infection rate and body condition score 
of the animals with (62.9%) lean, (50.28%) medium and (39.74%) fat body condition. The anatomical 
distribution of the cysts indicated as lung 241 (47.55%), liver 183 (40.66%), spleen 8 (1.77%) and Kidney 
3 (0.66%). Out of the total cyst identified, 567 were found in lung, 444 in liver, 23 in spleen and 11 in 
kidney. Out of the total counted, 451 of the cyst were small, 363 were medium, 77 were large and 154 
were calcified. The total annual direct financial loss was estimated to be ($45, 968.12) 89, 6378.4 
Ethiopian Birr. The present study indicated that Bovine hydatidosis was highly prevalent and it causes 
a huge financial loss. Thus, veterinary activities such as improvement of slaughter hygiene, proper 
meat inspection, and proper disposal of condemned offals as well as awareness creation among animal 
owners are recommended. 
 
Key words: Abattoir, Adama, cattle, financial significance, prevalence, zebu. 

 
 
INTRODUCTION 
 
Echinococcosis is a zoonotic infection caused by adult or 
larval (metacestode) stages of cestodes belonging to the 
genus Ehinococcus and the family Taeniidae (Thompson 
and McManus, 2002). Echinococosis has a worldwide 
distribution; mainly due to its ability to adapt to a wide 
variety of  domestic  and  wild  intermediate  hosts  (OIE, 

2008). Echinococcus granulosus and Echinococcus 
multilocularis are moderately significance to veterinary 
medicine but highly significant to public health (Khuroo, 
2002; Zhang et al., 2003). The lifecycle of these parasites 
is indirect, requiring two mammalian hosts. The adult 
worm, which lives in the small intestine of dogs and  other
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canids (definitive hosts), lays eggs that are excreted with 
the feces of the infected animal, contaminating the 
environment (Zhang et al., 2003; Guillermo et al., 2012). 
Domestic or wild ungulates (Intermediate hosts) acquire 
the infection through accidental ingestion of the eggs 
which in turn develop into the parasite’s larval stage 
(metacestode) in internal organs and ultimately cause the 
pathology associated with cystic echinococcosis (CE). 
The transmission cycle is completed when definitive 
hosts eat these infected organs (Budke et al., 2006).  A 
wide variety of animal species, both domestic and wild, 
act as intermediate hosts have made E. granulosus to be 
widely distributed across the globe and at least 10 
genetically distinct populations exist within the complex 
E. granulosus (Thompson and McManus, 2002; Khuroo, 
2002). The outcome of infection in livestock causes 
severe disease and death in humans and results in 
economic losses in the form of treatment costs, lost 
wages and livestock annual production loss (Fromsa and 
Jobre, 2011).  The incidence of human hydatid disease in 
any country is closely related to the prevalence of the 
disease in domestic animals and is highest where there is 
a large dog population and high sheep production (Abebe 
and Jobre, 2011). This might be attributed to backyard 
slaughter practice, an increase in the population of stray 
dogs and the absence of the control program (Schantz et 
al., 1995). Socio-economic and cultural characteristics 
are among the best defined risk factors for human 
infection with CE throughout its broad global range 
Krauss et al., 2003). 

Control of echonococcosis is much more difficult 
because of the wildlife cycle between foxes and rodents, 
but reduction in transmission has been achieved by use 
of praziquantel baits for foxes and dosing of owned dogs 
where spill over into the dog population occurs (Eckert 
and Deplazes, 2004). Treatment in humans include 
surgery and the use of long term chemotherapy with 
Antihelmintics to kill larvae or prevent from growing after 
surgery and the best control and preventive measure of 
the disease to interrupt the life cycle of the parasite 
(Jobre et al., 1996). Cystic echinococcosis is prevalent in 
rural communities because of close proximity with dog 
and/or cats and it represented a considerable economic 
and public health significance in different countries 
including Ethiopia (Azlaf and Dakkak, 2006; Elshazly et 
al., 2007; Christodoulopoulos et al., 2008; Kebede, 2008; 
Sissay et al., 2008; Kebede et al., 2011; Kebede et al., 
2009; CSA,  2007). 

One of the major parasitic zoonotic diseases prevailing 
in the area is hydatidosis occurring both in humans and 
domestic animals causing huge financial loss due to 
organ condemnation. Hence, knowledge on the 
prevalence of hydatidosis and financial loss in zebu cattle 
would have significant importance in justifying the need of 
an effective control scheme. Therefore, this study was 
aimed at assessing the prevalence of hydatidosis, and 

estimating the direct financial losses associated with 
hydatidosis   in   cattle   slaughtered   at   Adama    municipal 

 
 
 
 
abattoir. 
 
 
MATERIALS AND METHODS 

 
Study area 

 
The study was conducted in Adama municipal abattoir of east Shoa 
zone of Oromia Regional state. Adama city is located 99km east of 
Addis Ababa with altitude of 1712 m above sea level. The city is 
located geographically at 08’32’29’’ north latitude and 39’16’08 east 
longitude. It receives annual rain fall of 40 to 800 mm with a mean 
annual maximum and minimum temperature of 27.7°c and 13.9°c 
respectively. There is about 356,112 livestock population 
(Thrusfield, 1995). How many cattle are slaughtered per day in 
average 

 
 
Study animals  

 
The study was conducted on local zebu cattle originated from areas 
like Arsi, Assella, Kareyu, Wolinchite, Wonji, Boku Shanani and 
Ganda Gara. The majority of cattle that were slaughtered in the 
Adama municipal abattoir were adult male from 3 to 5 years and 
older than 5 years and few females. The cattle in these areas are 
managed under extensive management system which was 
characterized by grazing on pasture.  

 
 
Study design and sample size determination 

 
A cross-sectional study was conducted from November, 2013 to 
April, 2014 to determine the prevalence of hydatid cyst by 
considering animals’ sex, age, body condition, origin and proportion 
organs infected and economic loss due to organ condemnation. 
Using systematic random sampling methods and 95% confidence 
interval with required 5% precision, the sample size was determined 
by the following formula (Kelly, 1975). 
 
 

n  

 

 
 

Where n=required sample size 
Pexp = expected prevalence 
d=required precision 
 

The expected prevalence of the echinococosis is 50% with required 
precision (d) of 5% (0.05). When it was calculate in the above 
formula, this sample size was gotten: 
 

n  
 

 

However, to increase the precision of the study a total of 450 cattle 
were randomly sampled and examined for the presence of hydatid 
cyst. 

 
 
Study methodology 

 
Ante-mortem examination 

 
During ante-mortem inspection in a lairage, animals which show 

clinical   sign   of    illness    and    some    pathological    alterations, 



 
 
 
 
checkup and treatment were carried out. The age of the sampled 
animals’ was determined by dental eruption (Nicholson and 
Butterworth, 1986). The body condition scoring was conducted by 
looking at the back and flank which was classified as lean, medium 
and fat (Kebede et al., 2008). 

 
 
Post-mortem examination 

 
Three days per week visits were made to Adama Municipal Abattoir 
and a thorough examination of visceral organs like lungs, liver, 
heart, kidneys and spleen was done by inspection, palpation and 
incision for presence of hydatid cyst (OIE, 2008) and total numbers 
of hydatid cysts were collected and counted per infected organ. 
After all cysts in an organ were counted they were subjected to 
systematic size measurement (diameter) using a ruler and 
classified as small cyst (<3 cm), medium cyst (3 to 5 cm) and large 
cyst (>5 cm) and recorded systematical on designed sheet 
(Oostburg et al., 2000; Ogunrinade and Ogunrinade, 1980). 

 
 
Financial loss 

 
Annual cost of the condemned organs due to bovine hydatidosis 
was assessed (Regasa et al., 2010). The mean retail market price 
of condemned organs due to hydatidosisi was established by 
asking, 10 different meat sellers and two meat inspectors for the 
price per unit organ and the average organ price was determined 
and used to calculate the loss (Torgerson et al., 2001. The financial 
loss of the parasite was determined by multiplying the average 
retail market price of the organs by the percent number of 
condemned organs and mean annual slaughtered cattle (STATA 
Corporation, 2001). 

 
 
Data analysis 

 
The collected data during Ante-mortem, postmortem and direct 
financial loss estimation were entered and analyzed by using 
STATA 7.0 version (Regasa et al., 2010). 

 
 
RESULTS 
 
Over all prevalence and distribution of hydatid cyst 
 
Out of the total 450 heads of cattle slaughtered at Adama 
municipal abattoir; 243 (54%) were infested with hydatid 
cyst, harboring at least one or more cysts involving 
different visceral organs (lung, liver, spleen and kidney). 
The distribution of hydatid cysts involved lung, liver, 
spleen and kidney. Among 243 cattle harboring hydatid 
cyst, lung, liver, spleen and kidney harbored 47.6, 40.7, 
1.8 and 0.66% in that order as a single organ infestation 
whereas the remaining 9.24% occurred in more than one 
organ. Large proportion of cattle (47.6%) had cysts only 
on their lung followed by liver (40.71%) (Table 1). 
 
 
Prevalence of hydatid cysts on basis of body condition 
score and age 
 

Prevalence   of   hydatid   cyst   was   found  significantly 
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associated with body condition score in that cattle having 
poor body condition had the highest prevalence (62.9%) 
followed by medium (50.3%) and good (39.7%) scores. 
Rate of infection in different age groups (<5 years and 
more than 5years) was assessed and also shown a 
statistically significant variation (p<0.05) with older group 
having higher infections compared to adults (Table 2). 
 
 
Financial loss assessment 
 
 
In this study, the direct annual financial losses due to 
condemnation of affected organs were estimated to be $ 
45,968.12 (896378.4 ETB). 
 
 

DISCUSSION 
 
The present study revealed the prevalence of Bovine 
hydatidosis was 54% (95% CI=48.34-60.00%). The 
finding is higher than the previous works in Hawassa 
(52.69%) (Kebede et al., 2009), Bahir Dar (34.05%) 
(Jobber et al., 1996), Debre-Zeit (46.5%) (Kebede et al., 
2009), Debre-Markos (48.9%) (Berhe, 2009), Mekele 
(32.1%) (Dechassa et al., 2012) and Tigray (22%) 
(Jobber et al., 1996).  

However, the current finding is lower than prevalence 
study in other areas like 72.44% in Assella (Jobber et al., 
1996), 59.9% in Bahir-Dar and 62.96% around Bale 
(Polydorous, 1981). This may be attributed to differences 
in environmental condition, livestock movement that 
contribute to the difference in prevalence rates. Besides 
these, factors like difference in social activity and attitude 
to dogs in different regions might have contributed to this 
variation. In this study, a significant variation was 
observed in the rates of infection between age groups 
where animals above 5 years of age were highly infected. 
The difference in infection rate could be mainly due to 
longer exposure time to E. grannulosus eggs in addition 
to weaker immunity to compact against the infection. In 
addition, most of the slaughtered animals were culled 
animals due to less productiveness and hence were 
exposed to the disease over long period with an 
increased possibility of acquiring the infections. The 
prevalence of hydatidosis was higher in cattle having 
poor (lean) 62.9% followed by medium (50.3%) and fat 
(39.7%). In moderate to severe infection, the parasite 
may cause retarded performance and growth, reduced 
quality of meat and milk, as well as live weight (Endiras et 
al., 2010). The direct annual financial losses due to 
condemnation of affected organs were estimated to be $ 
45, 968.12 (896378.4 ETB). This is remarkable for 
countries like Ethiopia whose per capita income is less 
than one USD. This finding is higher than reports done in 
different areas of the country (Kebede et al., 2008; 
Kebede, 2009; Endiras, 2010). The difference may be 
due to  variations  in  retail  market  prices,  increased  in
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Table 1. Distribution of hydatid cysts in different organs and proportion of organs involved in 450 
(n) cattle slaughtered at Adama abattoir, 2014. 
 

Organs affected No. of organ(s) affected % 

Lungs 214 47.6 

Liver 183 40.7 

Spleen 8 1.8 

Kidney 3 0.7 

Lung only 55 22.6 

Liver only 29 11.9 

Heart only 0 0.00 

Spleen only 0 0.00 

Kidney only 0 0.00 

Lung and liver 151 62.1 

Lung and spleen 5 2.1 

Lung, liver, spleen and kidney 3 1.2 

Total 243 100.00 

 
 
 

Table 2. Prevalence of hydatid cyst in cattle slaughtered at Adama municipal abattoir on basis of body condition score and age, 2014. 

 

Factors Examined animals No. infected % P-value 

Body condition score     

Lean 197 124 62.9 

0.000 
Medium 175 88 50.3 

Fat 78 31 39.7 

Total 450 243 54 

     

Age groups (years)     

2-5yers(adult) 250 114 45.6% 
0.002 

>5 years (old) 200 129 64.5% 
 
 
 

prevalence of the disease, mean annual slaughter rate 
and unstable currencies. 
 
 

CONCLUSION AND RECOMMENDATIONS 
 
This study indicated that prevalence of bovine 
hydatidosis is high in Adama area. This result gave an 
important clue on the public health implication of the 
disease. This high infection in cattle with a huge financial 
loss justifies a program of hydatidosis control in the area 
that may involve due attention on veterinary activities 
such as improvement of slaughter hygiene, proper meat 
inspection and proper disposal of condemn organs. It is 
also advisable to create awareness for farmers in the 
area on the epidemiology and life cycle of the disease. 
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