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The Prevalence and Economic Impact of Zoonotic Bovine Metacestodes of 

Cattle Slaughtered in Selected Towns’ Municipal Abattoirs in West Wollega 

Zone, Oromia Regional State, Ethiopia 

 

ABSTRACT 

 

A cross-sectional study was conducted from December 2019 to March 2020 in cattle slaughtered 

at the three selected abattoir/slaughter houses in West Wollega Zone with the objective of 

estimating the prevalence, economic and public health importance and assessing the awareness 

of community about zoonotic bovine metacestodes. Routine meat inspection, viability and fertile 

test were conducted as well as financial loss estimations and questionnaire surveys were carried 

out. A total of 384 cattle carcasses were inspected of which 6.2 % and 14.3 % were infected with 

Cysticercus bovis and Hydatid cysts, respectively. In case of Cystcercus bovis there was a 

significant difference in body condition (p < 0.05), but not in other factors of the study such as 

age and sex (p>0.05). In case of Hydatid cysts, there was a significant difference (p < 0.05) for 

the body condition and age, but there was no significant difference in sex (p>0.05). Out of the 

100 interviewed respondents, 47% had contracted tapeworm infection in their life time. The 

majority of the respondents consume raw meat as a result of traditional or cultural practices. The 

logistic regression analysis of the risk factors showed a statistically significant difference (p < 

0.05) in the exposure of teniasis with regard to age, educational level, and habit of raw meat 

consumption, religion and sex. Several potential risky practices have been underlined among the 

respondent community interviewed in this study, notably practices related to dog management 

and the habits of consuming raw meat. In the current study, a total annual estimated loss of 

306,945.157 ETB financial losses was estimated from these zoonotic bovine metacestodes and a 

total of 69,700 ETB from treatment costs. It was concluded that these zoonotic bovine 

metacestodes deserve due attention to safeguard public health, and that further studies are needed 

on, epidemiology genotyping and public health importance of Echinococcus granulosus in the 

study area. 

  

Keywords: Cattle, cysticercosis, Ethiopia, hydatidosis, Oromia, prevalence, West wollega 



1. INTRODUCTION 

 

Ethiopia‟s estimated livestock population is often said to be the largest in Africa. In the country, 

there were approximately 60.39 million cattle, 31.30 million sheep, 32.74 million goats and 1.42 

million camels (CSA, 2018). These populations largely back the agricultural sector of the 

country both as a means of drought power for crop agronomy and income generation on its own 

right. However, this huge potential of wealth is untapped to the lively hood of village farmers 

and the contribution to national economy at large is minimal (MOI, 2005). 

 

The reason being the majority of infections and parasitic diseases are expected to be: Years old 

traditional management system, inferior genetic makeup coupled with under nutrition and 

absence of well-developed market infrastructures (MOARD, 1997). Moreover, parasitism is the 

main constraints limiting livestock production. Mortality of animals from parasitic diseases may 

not be alarming at a time but their direct effects in terms of reduced milk, meat, wool, hide 

production and especially zoonotic impacts on human health are their considerable effects 

(Urquhart et al., 1996). 

 

Most parasitic zoonoses are neglected diseases despite causing a considerable global burden of 

ill health in humans and having a substantial financial burden on livestock industries. Taeniosis 

and hydatidosis are such parasitic zoonosis that presents major public health problems in lower 

income countries (Taylor et al., 2007). The importance of these diseases as a public health 

hazard, particularly in rural areas were due to a close association between human being and 

domestic animals (Taylor et al., 2007; WHO, 2013). 

 

Bovine cysticercosis is caused by the metacestodes (Cysticercus bovis) stage of human 

tapeworm, Taenia saginata in which the economic impact of this parasite may be considerable 

due to down grading and condemnation of carcasses. Humans are the final host for the parasite 

and infection is acquired by ingestion of raw or undercooked beef containing the larval cysts 

Cysticercus bovis is caused while cattle become infested by ingesting tapeworm eggs passed 

with human faeces (Gracey et al., 1999; Dorny et al., 2002; Nigatu Kebede, 2008; OIE, 2018). 

The life cycle and transmission of Taenia saginata occurs most commonly in environments 
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characterized by poor sanitation, poor livestock husbandry practices, inadequate meat inspection 

and control policies (Urquhart et al., 2013). In Ethiopia the custom of eating undercooked beef 

dishes such as kurt, lebleb and, kitfo and the habit of defecating in open fields used for cattle 

grazing made taeniasis of human and cysticercosis for cattle common (Fufa Abunna, 2008). 

 

Cystic echinococcosis, mainly caused by the metacestode of Echinococcus granulosus, is one of 

the most common zoonotic diseases associated with huge economic losses and great public 

health significance worldwide (Romig et al., 2011). The adult tapeworm in the definitive dog 

host is harmless unlike the Hydatid cyst in the intermediate host animals that is responsible for 

immense economic and medical importance in infected hosts (Ibrahim, 2010). Losses in 

productivity such as reduction in carcass weight, milk production, fleece and wool value, 

fertility, hide value, birth rate and fecundity, delayed performance and growth, condemnation of 

organs, especially liver and lungs; and costs for destruction of infected viscera are the major 

economic impacts associated with cystic echinococcosis in food-producing animals (Otero-Abad 

and Torgerson, 2013; Singh et al., 2013). 

 

Bovine cysticercosis and human taeniasis accounted for parasitic zoonotic implications with 

economic losses from organ condamination and treatment cost. They are frequently reported 

from different corners of the country (Hagos Biluts et al., 2006; Nigatu Kebede et al., 2009), and 

the disease is much more common in rural areas of Ethiopia where people ingest raw or 

undercooked beef dishes such as “kurt„„ and „kitfo„„ (Getachow Teka, 1997; Ashwani Kumar and 

Gebrehiwot Tadesse, 2011) and for Hydatid cysts where domestic animals live in a very close 

association with human being as well as where home slaughtering of cattle, sheep, goats and 

camels is still predominant and uncooked offal and carcass wastes are normally given for dogs 

and cats (Abebe Fromsa and Yilma  Jobre, 2011).  

 

In Ethiopia cystic echinococcosisis is an endemic disease and has enormous medical and 

veterinary importance due to suitable factors such as predominant home slaughtering of cattle, 

sheep, goats and camels with improper disposal of affected organs. Moreover, uncooked carcass 

wastes and offals are traditionally fed to dogs and cats in the country. As a result cystic 

echinococcosis is implicated as one of the major causes of organ condemnation and carcass 
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weight loss in slaughtered animals in Ethiopia. Cystic echinococcosis in cattle has been reported 

from some parts of the country (Bersissa Kumsa, 1994; Abebaw Abebe et al., 2013; Kedir 

Negash et al., 2013).  

 

Prevalence of human exposure to taeniasis due to Teania saginata was reported in different 

regions of Ethiopia with wide range of 27.5% (Husein Bedu et al., 2011) to 70% (Nigatu Kebede 

et al., 2009) based on questioner survey. On the other hand some of the prevalence of Bovine 

cysticercosis reported with wide range of 2% in Gonder (Eden Adem and Tewodros Alemneh, 

2016) to 19.7% in Harar abattoir (Yitegal Tarefe et al., 2014) and the prevalence of bovine 

hydatidosis reported with wide range of 4.4% in Bishoftu (Ermias Worku, 2017) to 63.7% in 

Asella abattoir (Aman Yusuf et al., 2017). 

 

Thus, comprehensive and up-to-date information is needed for the effective control and 

prevention of Cystic echinococcosis in the country (Yilma Jobre et al., 1996; Magambo et al., 

2006) and human taeniasis. Despite its great economic and public health significance, there is 

lack of updated information on zoonotic bovine metacestodes of cattle in West Wollega Zone. 

Therefore, this study was conducted with the following objectives. 

 

General objective  

 

The general objective of this study was to assess the the Prevalence, Public health and Economic 

significance of Zoonotic Bovine Metacestodes at Gimbi municipal abattoir, Guliso slaughter 

house and Yubdo slaughter house in West Wollega Zone. 

 

Specific objectives: 

 To estimate the prevalence of Hydatid cyst and Cystcercus bovis in cattle slaughtered in 

the study area 

 To assess its economic significance of Hydatid cyst and Cysticercus bovis in the study 

area.  

 To assess the public health significance and community awareness on these diseases in 

the  study area 
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2. LITRATURE REVIEW ON ZOONOTIC BOVINE METACESTODES 

 

2.1. Ethiology  

 

Echinococcus and Taenia species are segmented, parasitic tapeworms, belong to the the kingdom 

of Animalia, phylum of Platyhelminthes, class of Cestoda, order of Cyclophyllidea, family of 

Taeniidae and Genus of Echinococcus and Taenia (Symth, 1994; Urquhart et al., 1996). 

  

The adult tapeworm, Taenia saginata, is a large ribbon shaped, multi segmented, white flat 

worm usually 4-15m long consisting of thousands of segments (proglottids) arranged in a chain 

(Urquhart et al., 1996, Andrew et al., 2003). Its body is divided in to three distinct parts 

consisting of head (scolex), neck and strobilla (Chain of proglottids) (Gracey, 1999). The head or 

scolex bearing attachment organs, a short unsegment neck and chain of segments. The chain is 

known as strobilla and each segment as proglottids. Unlike other Taeniids, the head has no 

rostellum nor hooks. The proglottids are continually budded from the neck region and become 

sexually mature as they pass down the strobilla. Each proglottid is hermaphrodite with one or 

two sets of reproductive organs. Gravid segments usually leave the host singly and often migrate 

spontaneously from the anus. Eggs are either expelled from proglottid or released when it 

disintegrates (Soulsby, 1982; Mohammed Awole and Waktola Cheneke, 2006).  

 

Adult Echinococcus tapeworms are tiny, usually vary from 1.2 mm to 7 mm in length, and 

usually have no more than six segments (Soulsby et al., 1982). Anteriorly, an adult echinococcus 

possesses a specialized attachment organ. The scolex that has four muscular suckers and two 

rows of hooks, one large and one small; on the rostellum, the body or strobila is segmented and 

consists of reproductive units (proglotids), which may vary in number from two to six (Dorny et 

al., 2000).  

 

Metacestode of Echinococcus granulosus is Hydatid cysts, it is usually individual fluid-filled 

cysts, surrounded by a fibrous wall. Most cysts are 1-7 cm in diameter, but some can become 

much bigger and it is apparent that its wall consists of two layers: an external, cuticular or 

laminar layer, formed by numerous thin nacreous lamina that resemble the cross-section of an 
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onion, and another, internal layer, germinative or proligerous, which is a delicate cellular 

syncytium. The larval form of Echinococcus granulosus typically consists of a single cavity 

(unilocular). The interior of the Hydatid cyst is filled with liquid (Alum et al., 2010). 

 

2.2. Epidemiology 

 

2.2.1. Occurrence and prevalence 

 

Globally, there are 77 million human carriers of Taenia saginata, out of which about 40% live in 

Africa. There is high prevalence levels of Taenia saginata  in sub-Saharan Africa, especially in 

Eastern Africa where cattle is commonly reared traditionally and public hygiene is poor, the 

infection has been found in more than 10% of human being and 10-80% of cattle (Parija, 2002; 

Craig et al., 2007; Fufa Abunna, 2008). Taenia saginata infestationtions also occur in developed 

countries, where standards of sanitation are high and meat is carefully inspected and thoroughly 

cooked. Taeniosis/cysticercosis spreads in developed areas of the world through tourists enjoying 

the consumption of lightly grilled meat, mass migration of labor and the export of meat 

unreliably passed by simply looking by eye or tearing by knife inspection or from live animals 

imported from endemic areas (Mann, 1984). Prevalence of this parasite in these parts of the 

world is less than 1%, but sometimes cysticercosis storms have been reported on particular farms 

in the developed countries. The cause of the storm has been attributed to the use of human 

sewage on pasture and the use of migrant labor (Yoder et al., 1994; OIE, 2000).  

  

A high prevalence of Taenia saginata / Cysticercus bovis occurs in Africa where cattle are kept 

in communally grazing lands. The parasites appear to be specific to cattle, while wild animals 

play no part as intermediate hosts (Symth, 1994). In Ethiopia, there are different factors 

mentioned for the wide spread of bovine metacestodes. For instance, bovine cysticercosis can be 

associated with the existence of higher population density, raw meat consumption, low 

awareness, poor hygiene and sanitary infrastructures that facilitate its transmission (Tadele 

Tolossa et al., 2010). Its prevalence may be reported with wide range of 2% in Gonder (Eden 

Adem and Tewodros Alemneh, 2016) to 19.7% in Harar abattoir (Yitegal Tarefe et al., 2014). 
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 Hydatid cyst is the other bovine metacestodes which causes a significant problem in public 

health as well as economic loss in many parts of the world. Consequently, it causes great socio-

economic problem in area where it occurs (Yilma Jobre et al., 1996; Christodoulopoulos et al., 

2008). In Africa Echinococcuis granulosus has been recognized from most countries including 

Ethiopia. The prevalence, economic and public health impact of cystic hydatidosis is higher in 

rural communities of developing countries where there is close contact between dogs, 

intermediate host species and man (Ibrahim, 2010; Romig et al., 2010). 

 

Cystic echinococcosis (CE) is associated with certain deep-rooted traditional activities like wide 

spread backyard slaughter of animals, the corresponding absence of rigorous meat inspection 

procedures, the long standing habit of feeding domesticated dogs with condemned offal and the 

subsequent contamination of pasture and grazing fields. These factors can have an important role 

in the maintenance of Echinococcus granulosus life cycle which is the causative agent for cystic 

hydatidosis and consequently the high rate of infection of susceptible hosts (Yilma Jobre et al., 

1996). In Ethiopia, its prevalence was reported with wide range of 4.4% in Bishoftu (Ermias 

Worku, 2017) to 63.7% in Asella abattoir (Aman Yusuf et al., 2017). Bovine metacestodes has 

been reported from different parts of the Ethiopia (Table 1). 
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Table 1: Spatio-temporal distribution of Bovine metacestodes in some Regions of Ethiopia  

Region Location Prevalence Reference 

H.cyst in % C.bovis in % 

SNNPR Halaba Kulito - 8.6 Abdulaziz Hirpha et al., 2016 

SNNPR Yilgarem - 12 Fufa Abunna, 2013 

Tigray Shire - 5.2 Samuel Belay, 2014 

Harari Harar - 19.7 Yitagel Terefe et al., 2014 

Amhara Gonder - 2 Eden Adem and Tewodros 

Alemneh,  2016 

Oromia Bishoftu - 5.4 Hiwot Tafese, 2016 

Oromia Bishoftu 4.4 - Ermias Worku, 2017 

Tigray Mekele 22.2 4.44 Getachew Teka, 1997 

Oromia Adama - 2.6 Yaicob Hailu et al., 2015 

Oromia Yabello 33.3 8.6 Adem Hiko and Tariku Beyene, 

2018 

Oromia Adis Abebe 12.2 4.4 Ermias Worku, 2017 

Oromia Bedelle 10.5 2 Himiru Keno and Dereje Tulu, 

2018 

Oromia Nekemt - 15.5 Dereje Birhanu, 2017 

Amhara Debra Birhan - 5.43 Andualem Yimar and Belaynah 

Mergie, 2019 

Sumale Jijiga - 19.7 Woldeakalu  Biruk, 2017 

Oromia West Arsi - 4.94 Nigatu Kebede, 2017 

Oromia Kombolcha - 8.97 Aragaw Tegegn et al., 2018 

Oromia Asella 63.7 - Aman Yusuf et al., 2017 

Oromia Sebata 17.6 - Biniamin Taha and Anwar 

Hassan, 2018 

Amhara Bahirdar - 4.2 Tamrat  Birhanu et al., 2018 
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2.3.2. Source of infection and mode of transmission 

 

Tapeworms of the family Taeniidae are transmitted from the definitive hosts such as carnivores 

to the intermediate hosts including herbivores or omnivores and human beings via oral-fecal 

cycle (Oryan et al., 2012). Bovine metacestodes causes zoonotic parasitic diseases and thereby 

are of public health importance (Van et al., 2014). In general, the larval stages or metacestodes 

belonging to these tapeworms include Hydatid cyts and Cysticercus bovis (Oryan et al., 2012).  

 

For the transmission of Taenia saginata, human is the only reservoir of the infection, and 

contamination of the environment by human feaces is the most crucial in maintaining the 

infection in the community. Thus, cattle are infected by grazing on the pasture or ingestion of 

water contaminated with eggs from human feaces in which a single infected human being can be 

a source of infection for several hundreds of cow in herd. Human being acquires the infection by 

eating raw or insufficiently cooked beef having the cystcerci (Parija, 2002; Oryan et al., 2012; 

Nunes et al., 2013). There is a risk that humans may become infested with the adult tapeworm by 

eating cystcerci in uncooked meat particularly the beef (Jia et al., 2010). 

 

Echinococcus species are transmitted to intermediate hosts via the ingestion of eggs and are 

transmitted to definitive hosts by means of eating infected, cyst containing organs. Human 

beings are accidental intermediate hosts that become infected by handling soil, dirt, or animal 

hair that contains eggs (Gracey et al., 1999). 

 

Intermediate hosts contract hydatidosis by grazing on pastures contaminated with dog feces 

containing eggs of the cestode. Those eggs are deposited directly on the grazing land or are 

carried by rain or wind. The dogs in turn infected by eating viscera that contain fertile cysts; 

human being is an intermediate host and plays no role in the transmission of the parasite, unless 

eaten by a carnivore. Nevertheless, his sanitary habits make him the main agent responsible for 

perpetuating the infection by feeding dogs viscera that contain hydatid cysts (Oryan et al., 1998).  
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2.2.3. Life cycle 

 

Bovine metacestodes completes their life cycle in two hosts (Van et al., 2014). Cysticercus bovis 

is one of these metacestodes that completes its life cycle in two different hosts that are the 

definitive host, man and the intermediate host, cattle and buffalo. Man acquires the infection by 

ingesting raw infected beef containing viable cystcerci. These cysticerci digested in small 

intestine wall and begin to produce a chain of segments that develops to adult worm in 8-

12weeks (Parija, 2002). About ten proglottids are shed daily in the feaces or they migrate 

spontaneously out of the anus. The eggs may remain viable for several weeks or months in 

sewage or pasture and then the eggs are ingested by the cattle, the onchosphere hatches and 

activates under the influence of gastric and intestinal juices. The hatched onchosphere penetrates 

the intestinal mucosa to reach the general circulation, there by disseminated throughout the body 

and develop in skeletal and cardiac muscles (Oryan et al., 1998; Gracey et al., 1999). 

Figure 1: Life cycle of Taenia spp. (Source: CDC http://www.dpd.cdc.govldpdx). 

 

http://www.dpd.cdc.govldpdx/
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Hydatid cyst is the other bovine metacestodes that completes its life cycle in two hosts, definitive 

host, dogs and intermediate host cattle, sheep, goat, human being, swine, horses and camels 

(Gracey et al., 2008). The definitive host release the proglottids on pasture and the intermediate 

host exposed as they make contact with contaminated pasture or dogs. The egg will hatches and 

releases an onchospheres that penetrates the intestinal wall and migrates through circulatory 

system in to various organs especially the liver and lungs (Mohamed Awole and Waktola 

Cheneke, 2006). These are the two commonest sites for larval development, but occasionally 

onchospheres escape in to the general systemic circulation and develop in the other organs 

(Taylor et al., 2007). The shape of the Hydatid cyst is controlled to some extent by the organs in 

which it grown. When influenced by pressure, it is oval or spherical, but in the liver, especially 

in sheep, it may assume an irregular shape because of the presence of bile ducts (Gracey et al., 

2008; Palmer, 2011). 

 

 

Figure2: Life cycles of Echinococcus granulosus. (Source: CDC http://www.dpd.cdc.govldpdx). 

http://www.dpd.cdc.govldpdx/
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2.2.4. Clinical signs/symptoms 

 

Infection of adult tapeworm is usually asymptomatic in human being. However in more severe 

infestations, the clinical manifestations in humans Taeniosis include abdominal pain, nausea, 

debility, weight loss, flatulence and diarrhea or constipation. A patient may have one or several 

of these symptoms and a high percentage of patients experience gastric hypo-secretion. 

Individual reactions to the infection differ and may be influenced by psychogenic factors since 

patients often notice symptoms only after they see proglottids (Symth, 1994; Gracey et al., 1999; 

OIE, 2018). Signs like those of epigastric discomfort, hunger sensations and irritability were also 

observed in infested individuals (Harrison and Sewell, 1991). Most of the symptoms in human 

being due to hydatidosis depend on location of the cyst, large abdominal cyst produce increasing 

discomfort, liver cyst causes obstructive jaundice, brain cyst produces intracranial pressure and 

kidney cyst causes renal dysfunction (Mohamed Awole and Waktola Cheneke, 2006). 

 

Light or moderate cysticercosis in cattle is not usually associated with any defined clinical 

picture. Heavy infections, those induced experimentally by 200,000 to 1,000,000 Taenia 

saginata eggs, may give rise to fever, weakness, profuse salivation, anorexia, increase heart and 

respiratory rate and a dose of one million or more eggs may cause death between 14 to 16 days 

due to a degenerative myocarditis (Oryan et al., 1998). In cattle cysticercosis are acquired in 

early calf hood, particularly from birth to 28 days. Sometimes, calves with massive infestations 

of Taenia saginata eggs developed severe myocarditis and heart failure associated with 

developing cysticerci in the heart (Urquhart et al., 1987). 

 

 2.2.5. Diagnosis 

 

The metacestodes are readily visible in the organs or musculature at autopsy and therefore; 

diagnosis of Cysticercus bovis and Hydatid cyst is usually made during postmortem examination 

in abattoirs (Gracey, 1999).  
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The diagnosis of adult worm (Echinococcus granulosus) in the intestinal tract of definitive host 

is difficult, because the segments are small and can be sparsely shredded (Jones, 2006). DNA 

techniques are now available that allow the identification of Echinococcus species by using 

metacestode material from intermediate hosts (Thompson and McManus, 2001). In animals, tests 

for antibody in the serum are not used currently for the diagnosis of cysticercosis, except for 

epidemiological purpose; diagnosis is by meat inspection (Dorny et al., 2002; Wanzala et al., 

2003; Abusier et al., 2012; Eichenberger et al., 2013).  

 

Diagnosis of human hydatidosis is suspected based on the clinical symptoms and 

epidemiological circumstances. Imaging methods such as radiography, computerized 

tomography and ultrasonography are used. While they do not confirm the diagnosis, they are 

very helpful to the specialist. Ultrasonography is the first choice because it is economical, 

noninvasive, simple, and accurate and reveals developing cysts that generally cannot be found 

with X-rays (Suwan, 1995; Urquart et al., 1996).  

 

2.2.6. Treatment 

 

For human being, there are a number of taenicidal drugs available in the market. However, the 

drug of choice in treating Taeniosis is niclosamide (Niclocide, Yomesan). Adult dose rate of 

2000 mg is effective in damaging the worm to such an extent that a purge following therapy 

often produces the scolex. Praziquantel (Bilitricide) at a dose rate of 5 to 10 mg per kg also has 

been reported highly effective (Doyle et al., 1997), but the scolex is partially digested and often 

not recovered (Symth, 1994). Other drugs used in the treatment of Taenia saginata are 

mebendazole (Soulsby, 1982; Doyle et al., 1997) followed by purgative, for example magnesium 

sulphate (MgSO4) to expel the dead worms (Soulsby, 1982; Symth, 1994). In animals treatment, 

with compounds such as albendazole (50mg per kg), praziquatel (50mg per kg), mebendazole 

(50mg per kg) can be given but it is considered not to be fully effective (Soulsby, 1982; Symth, 

1994).  

 

Surgery is the treatment of choice at present for Hydatid cyst treatment, but several of the 

benzimidazole compounds have been shown to have efficacy against the Hydatid cyst in the 
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intermediate host. Long-term treatment with albendazole has a particularly marked effect on the 

cysts. While long-term treatment with praziquantel only has a limited effect with few changes in 

the germinal layer of the cyst (McManus and Smyth, 1986; Morris et al., 1990). Recombinant 

vaccines have been developed using non-living antigens of the parasite, host protective responses 

can be induced readily in the intermediate hosts, may be used to control in cattle (Lightowlers et 

al., 1996).  

 

2.2.7. Control and Prevention 

 

The control of bovine metacestodes (Cysticercus bovis and Hydatid cyst) depends on keeping 

good hygiene than treatment. Control aspects of bovine cysticercosis by treatment of carrier 

animal on the farms and personal hygiene together with the use of latrines which reduce the 

transmission (Doryny et al., 2002). Additionally, beef should be subjected to effective inspection 

for cysticerci and should be eaten only after proper cooking and critical thermal point of death 

for cysticercosis is 56
0
c (Panker, 2002). Other preventive means consists of sewage (not using 

for irrigation) and inspection of the beef for cysticerci and improvement of general sanitation and 

avoidance of contamination of water with human feaces (Gracey et al., 1999). 

 

The control of Echinococcus granuloses is based on the regular treatment of dogs to eliminate 

the adult tapeworms and on the prevention of infection in dogs by exclusion from their diet of 

animal material containing Hydatid cyst. This is done by denying dogs access to abattoir and 

where possible by proper disposal of organs and carcass on farms (Jones, 2006). Even though 

control and prevention measures can be taken in dogs, preventive measures in humans by 

keeping personal hygiene, washing of hands before eating, avoid handling dogs, protection of 

food and drink from contamination with feaces of dog and treatment and health education is the 

most effective measures (Mohamed Awole and Waktola Cheneke, 2006). 

 

In countries where no specific measures for Hydatid cyst control exists, it has been found that an 

incidental benefit from the destruction of stray dogs, for rabies control has been a great reduction 

in the incidence of hydatid infection in humans (Mohamed Awole and Waktola Cheneke, 2006). 
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2.2.8. Economic Importance 

 

Bovine metacestodes causes economic loss due to down grading and condemnation of infected 

carcass and organs. Cysticercus bovis is one of these metacestodes which infect cattle and cause 

economic loss in the beef industry. The parasite causes a significant economic impact in many 

parts of the world, particularly in developing countries such as Ethiopia by hindering the export 

of live animal and animal products. Its economic loss can be significant when large numbers of 

animals are affected and consequently cause dawn grading which lead to condemnation of 

affected organs and/or carcass (Dorny et al., 2002). 

 

Table 2: Economic loss associated with Cysticercus bovis/Taenisis in some Region of Ethiopia 

Region Location Total Cost(ETB) Remark Reference 

Oromia Jimma 222,706 ETB Dc + Ic Fufa Abunna, 2010 

Amhara Yirgalem 1,416,093 Dc Fufa Abunna, 2013 

Amhara Gonder 193,558.50 Dc Haile Cheru and 

Tesfahiwot Zerihun, 2014 

Tigray Mekele 930,918.52ETB Dc Getachow Teka, 1997 

Oromia Kombolcha 1,841,311 Dc + Ic Aragaw Tegegnet al., 

2018 

 

The other metacestodes of economic importance is Hydatid cyst. This parasitic disease of 

livestock is important in many commercial aspects as they cause carcass and edible visceral 

organs condemnation (Shemshad et al., 2007). Hydatidosis in animals is equally an economic 

problem and results in growth delays; the qualitative and quantitative production loss of meat, 

milk, wool; the fall in fertility as well as the seizures of viscera (offal) during meat inspection 

(Torgerson and Budke, 2003). The economic importance of Echinococcosis in livestock is due to 

the condemnation of the whole edible carcasses and offal such as liver, lung and heart. In severe 

infection, the parasite may cause retarded performance and growth and reduced quality and yield 

of meat and milk (Torgerson and Budke, 2003).  
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Table 3: Economic losses of Hydatid cyst in some Region of Ethiopia  

Region Location Total costs(ETB)  Remar

k 

Reference 

Oromia Ambo 160,032.32 ETB Dc Indrias Zewdu et al., 2010 

Amhara Dessie 681,333.87 ETB Dc Achenef Melaku et al., 2012 

Oromia Addis Abeba 19,847,704.5 ETB Dc Dachasa Terefe et al., 2012 

Amhara Gondar 674,093.08 ETB Dc Endalew Debas and Nuraddis 

Ibrahim, 2013 

Oromia Adama 34,927,200 ETB Dc Tadese Birhanu and Sultan 

Abdala, 2014 

 

2.2.9. Zoonotic Importance 

 

Taeniasis caused by Taenia saginata is a wide spread public health problem with high 

prevalence having a strong association with deep-rooted habit of raw meat consumption because 

of traditional and cultural practices seen in different regions of the country. Its occurrence had a 

strong association with habit of raw meat consumption in which in Ethiopia even most of 

professionals (Veterinarian and Medical professionals) themselves often had consumed “kurt or 

kitfo” due to deep-rooted tradition inherited from parents (Fufa Abunna, 2008). 

 

The adult worm is rarely producing any damage, mild or severe to the intestinal mucosa. 

Abdominal pain and nausea are more common in morning and the proglottids crawl around the 

anus during day time causing psychological distress and many of different symptoms may be 

psychological at large in their number of patients. Mostly they complain only after they see 

proglottids in their feaces or in their preanal area. Moreover, intestinal obstruction, appendicitis, 

and pancreatitis have been reported but are rare complications of the condition (Parija, 2002; 

OIE, 2018). 

 

The other metacestodes (Hydatid cyst) causes cystic echinococcoses which is a zoonotic disease 

caused by the larval stages of the tape worm Echinococcus granuloses. Domestic intermediate 

hosts (cattle, sheep and goats) are major reservoirs for the disease in human (Yilma Jobre et al., 
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1996). When human involved as an intermediate host the Hydatid cyst in its pulmonary or 

hepatic site is often of pathogenic significance. As a cyst ruptures, there is a risk of death from 

anaphylaxis or daughter cysts may resume development in other regions of the body if a person 

survives (Taylor et al., 2007). 

 

Table 4: Spatiotemporal distribution of human exposure of taeniosis in some Region of Ethiopia 

Region Location  Human 

exposure in % 

Reference 

Tigray Mekele 29 Getachew and Ashwani Kumer, 2013 

Harari Harar 60.7 Yitagel Terefe et al., 2014 

SNNPR Hulaba Kulito 19 Abdulaziz Hirpha et al., 2016 

Oromia Nekemt 60  Dereje Birhanu,  2017 

Amhara Gonder 33.07 Haile Cheru and Tesfahiwot Zerihun, 2017 

Oromia Nekemt 13.6 Wabi Imiru  and Girmayi Hiluf, 2018 

Amhara Bahirdar 30.04 Tamirat Birhanu et al., 2018 

Oromia Kombolcha 31.82 Aragaw Tegegnet al., 2018 
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3. MATERIALS AND METHODS 

 

3.1. Study Area 

 

This research was conducted at Gimbi, Guliso and Yubdo towns of West Wollega Zone, Oromia 

Regional State, Ethiopia. West Wollega Zone is one of the 18 Administrative Zones of Oromia 

National Regional State. Administratively, the Zone has 21 districts, 19 of which are rural 

districts and 2 are urban administrations which are again subdivided into 533 Peasant 

Associations‟ administrative units (487 Rural and 46 Urban Peasant Associations) with an area 

of 10,833.19 square kilometers. The total human population is 1,351,979 of who 672,979 are 

male and 679,928 are female (CSA, 2007). Mixed crop and livestock, in an extensive system, are 

the main production systems practiced in the area. Several species of livestock are reared in the 

zone, but cattle are the most predominant. They are used as assets, for draft power, meat, milk 

and hides. Animals are sold only when they become less productive in terms of milk production 

or draft power. The most common constraints to livestock production are related to communal 

grazing and watering, poor shelter and underfeeding. 

  

Gimbi town is located at a distance of 441 km from Addis Ababa, is the capital town of the West 

Wollega Zone. It has latitude located between 9° 10' N and longitude 35° 50‟ E with an elevation 

between 1845-1930 meters above sea level. The human population of the town is 31,126 of who 

are 15,854 male and 15,457 female (CSA, 2007). The Gimbi municipal abattoir provides fresh 

meat for different organizations such as hotels, restaurants, University and butcheries. 

 

Guliso town is located at a distance of 495 km from Addis Ababa.  The total population for this 

town is 7,866 of who are 3,978 male and 3,888 female (CSA, 2007). The mean minimum and 

maximum annual temperature ranges between 12
0
c-34.5

0
c. The Guliso slaughter house provides 

fresh meat for different organizations such as hotels, restaurants and butcheries. 

  

Yubdo town is located at a distance of 547 km from Addis Ababa.  The total population for this 

town is 2,330 of who are 1,166 male and 1,664 female. The mean minimum and maximum 
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annual temperature ranges between 11.5
0
c-34.9

0
c. The Yubdo slaughter house provides fresh 

meat for hotels and butcheries. 

 

 

Figure 3: Map of Gimbi, Guliso and Yubdo Districts West Wollega Zone, Oromia Regional 

State, Western Ethiopia (WWZAHFRDO, 2019). 
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3.2. Study Population 

 

The study population was local breed zebu cattle which originated from locality and neighboring 

districts for slaughter at Gimbi Municipal Abattoir, Guliso Slaughter House and Yubdo 

Slaughter House which include both sexes and all age groups.  

 

Cattle presented for slaughter at Guliso Slaughter Houses were sourced from Guliso, Aira and 

Boji districts, Cattle presented for slaughter at Yubdo slaughter houses were sourced from Aira, 

Ganji, Yubdo and Lalokile districts and cattle slaughtered at Gimbi Municipal Abattoir were 

sourced from Gimbi, Haru, Lalo Assabi and Nole districts. 

 

The average annual slaughtered animals in the study abattoir were estimated to be 6,240, 6,864 

and 2,640 in Gimbi, Guliso and Yubdo municipal abattoir/slaughter houses respectively. The 

numbers of slaughtered animals were much larger than the capacity of slaughtering rooms in all 

the present studied areas. The routine meat inspection service is provided by one animal health 

assistant in each municipal abattoirs /slaughter houses. The cysts were trimmed and allowed to 

pass for consumption when cyst was identified in heavy muscles. 

  

3.3. Study Design and Sample Size Determination 

 

The study design include: cross-sectional studies, questionnaire survey and drug shop inventory. 

A cross-sectional study was carried out from December, 2019 to March, 2020 at the three 

purposively selected abattoirs of Gimbi municipal abattoir, Guliso and Yubdo slaughter houses, 

owned by districts municipality. As previous studies were not conducted on Bovine zoonotic 

metacestodes in the Gimbi, Guliso and Yubdo towns, the sample size was calculated based on 

the formula given by Thrustfield (2005) by taking 50% expected prevalence. Accordingly, 50% 

expected prevalence, 5% desired absolute precision and 95% confidence level was used to 

calculate the minimal sample size.  

N = (1.96)
2
 Pexp(1-Pexp) 

                  d
2
  

Where: N=Sample size, Pexp = Expected prevalence and d = desired level of precision 



20 

 

N = (1.96)
2
 0.5(1-0.5) 

                0.05
2
     = 384 

Therefore, a total of 384 animals were sampled from the study area.  The sample size was 

equally divided for each study abattoirs. Accordingly, 128 animals from Gimbi municipal 

abattoir, 128 animals from Guliso slaughter house and 128 animals from Yubdo slaughter house 

were sampled.   

 

Regarding to questionnaire, the participant of the study were selected based on the formula 

recommended by Arsham (2002) which is N= 0.25/SE
2
, SE=5%, N=100, where N=sample size, 

SE=standard error assuming the standard error of 5% at a precision level of 0.05 and the 

confidence interval of 95%. According to this formula, the sample size for the questionnaire 

survey was 100 persons. Accordingly, the determined sample was equally divided for each study 

towns.  

 

3.4. Sampling Technique and Data Collection 

  

3.4.1. Anti mortem inspection   

 

A systematic random sampling technique was applied on those animals that came to the 

municipal abattoir/slaughter houses. The animals selected by random sampling methods were 

subjected to ante-mortem inspection (AMI) and the information related to risk factors such as:  

sex, age, origin, breed and body condition was recorded before slaughtering on specially 

designed sheet. Ante mortem was done at dawn (6:00AM-8:00AM) in Guliso and Yubdo 

slaughter houses and at afternoon (4:00PM-600PM) in Gimbi municipal abattoir. On average 20, 

22 and 10 cattle‟s were slaughtered per day in Gimbi, Guliso and Yubdo municipal abattoir 

/slaughter houses respectively. The first animal was randomly selected and then every 4
th
, 5

th
 and 

2nd animals in Gimbi, Guliso and Yubdo municipal abattoir/slaughter houses respectively were 

thoroughly inspected. Five to Ten animals were examined on each slaughter day in Gimbi, 

Guliso and Yubdo municipal abattoir/slaughter houses. The abattoir was visited six days per 

week in Gimbi and Guliso municipal abattoir/slaughter houses, while five days per week in 

Yubdo slaughter houses. Age determination was carried out by means of their dentition as 
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described by (De-lahunta and Habel, 1989). Age (young less than 5 years, adult for  5-8 years 

and old for greater than 8 years), breed (local), Body condition scoring of the cattle was made 

based on the guideline provide by (Frederick, 2016). The animal body condition was ranked as 

poor, medium and good (Tennant et al., 2002; Frederick, 2016). Body condition was categorized 

as good if ribs and hind quarters are fully covered and poor for the ribs, backbone and spine 

process are highly visible and identified by touch, sex (male and female) of each study animals 

was recorded on prepared format paper at ante-mortem. Origins of the animals which brought for 

slaughter from different localities were recorded. Identification of the study animals was done 

with the help of enumerated marks on their body surfaces using ink and this marking was 

transferred to all visceral organs after slaughter.  

 

3.4.2. Postmortem examination  

 

Meat inspection was made in accordance with the procedures of Ethiopian Ministry of 

Agriculture Meat Regulation (MOA, 1972; FAO, 1994; OIE, 2018) for the detection of 

Cysticercus bovis. For thorough inspection multiple incisions were made on the masseter muscle, 

tongue, heart, liver, kidney, lung, diaphragm, biceps and triceps on thigh and arm muscle to 

expose the cysts in the carcass. Careful examination on the carcass of study unit was made 

through palpation of the organs followed by incision as follows: the surface and substance of 

tongue was examined visually, followed by longitudinal ventral incision from the tip to the root. 

Extensive deep incision was made into external and internal muscles of masseters parallel to the 

plane of the jaw (parallel to the jaw bone from the lower jaw). Visual inspection and longitudinal 

incision of the myocardium from base to apex was made. Examination of kidney, liver, biceps 

and triceps of thigh and arm, intercostals muscle, diaphragm and the lung also was conducted 

accordingly by visualization, palpation and incision. At the end of the examination, the cysts 

were collected properly, labeled and brought after 4 hours to Guliso veterinary clinic laboratory, 

after 40 minutes to Guliso veterinary clinic laboratory and after 2 hours to Guliso veterinary 

clinic laboratory in Gimbi, Guliso and Yubdo respectively in respect of the cyst sourced for 

further investigations. The viability of cysts was examined by placing them in a normal saline 

solution with 30% ox bile and incubated at 37
o
C. Evagination of the unarmed scolex in viable 

cysts normally takes place within 1-2 hours (Gracey et al., 2015). After this the scolex was 
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examined under microscope by pressing it between two glass slides. The cysts were recorded as 

viable if the scolex evaginate during the incubation period and the scolices was checked to 

classify them as Teania saginata metacestode or others based on the size of Cysticercus bovis, 

absence of hook on the rostellum of the evaginated cyst (Opara et al., 2006). 

 

During post-mortem examination, a thorough visual inspection, palpation and systematic incision 

of each visceral organ particularly the liver, lung, kidney, heart and spleen was carried out for the 

infestation of Hydatid cysts. At the end of the examination, the cysts were collected properly, 

labeled and brought after 4 hours to Guliso veterinary clinic laboratory, after 40 minutes to 

Guliso veterinary clinic laboratory and after 2 hours to Guliso veterinary clinic laboratory in 

Gimbi, Guliso and Yubdo municipal abattoir/slaughter houses respectively in respect of the cyst 

sourced for further investigations and all Hydatid cysts found in the organs were collected to test 

for cyst fertility and viability. After Hydatid cyst was reached laboratory, the cyst wall was 

penetrated by a needle and opened with scalpel blades. Then the contents were transferred into a 

sterile test tube. Based on the presence or absence of broad capsule containing protoscolices in 

the hydatid fluid, cysts were classified as fertile or infertile. The infertile cysts was further 

classified as sterile (fluid filled cyst without any protoscolices) and calcified. To determine 

viability of protoscolices, a drop of the sediment consisting of the protoscolices was placed on a 

microscopic slide and equal amount of 0.1% aqueous eosin solution was added to the slide and 

then covered with cover slip and observed under microscope objective of X40 with the principle 

that viable protoscolices should completely or partially exclude the dye while the dead ones take 

it up (FAO, UNEP, WHO, 1982). 

 

 

3.4.3. Financial losses assessment 

 

Losses due to infected organs and tissue condemnation were calculated by considering 

information on the recent market price of the condemned organs and tissues (Ogunrinade and 

Ogunrinade, 1980) at butcher shops in Gimbi, Guliso and Yubdo towns. Direct losses were 

calculated on the basis of the condemned organs and tissues (Polydorous, 1981). Then after, the 

direct and indirect financial losses were calculated on a yearly basis. Average market prices of 
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the lungs, liver, heart, tongue and a kilogram of beef were found to be 40, 100, 60, 45 and 200 

ETB respectively. Average carcass weight of the local cattle is estimated as 126 kg. The indirect 

losses were estimated on the basis of live weight losses caused by hydatidosis and bovine 

cysticercosis (Polydorous, 1981). The total economic losses were calculated as the summation of 

cost of offal's condemned plus the cost of carcass weight losses (ILCA, 1993). The average 

carcass weight loss of 5% due to hydatidosis (Getaw et al., 2010) was used. The total costs of 

financial losses due to H.cysts and C. bovis were the sum of direct and indirect losses. 

Accordingly,  

 annual cost of offal condemned = CS((LC∗MLc) +(Lic∗MLic) + ( Hc * MHc)) 

 Annual cost of carcass weight losses = 5% ∗CS∗Ph∗Pc∗CM∗126 kg. 

 TC = IL + DL 

Whereas: - CS = Average number of cattle slaughtered per year; Lc = Percentage of lung 

condemned; MLc = Mean cost of one bovine lung in Birr; Lic = Percentage of liver condemned; 

MLic = Mean cost of one bovine liver in Birr, Hc = Percentage of heart condemned; MHc = 

Mean cost of one bovine heart in Birr; Ph= Prevalence of hydatidosis; Pc = Prevalence of 

cysticercosis, 5% = Carcass weight losses in individual animal, CM = current mean price of 1 kg 

of (meat) beef; TC = Total cost; IL = Indirect loss; DL = Direct loss. 

 

2.3.3. Inventory of pharmaceautical shops 

 

Different human drug stores/pharmacys located at the three selected towns of West Wollega 

Zone was invented for the amount and cost of drugs sold for the treatment of human taeniasis. 

Accordingly, annual adult dose of taeniacidal drug sales (based on prescription and patient 

complaints) in 2018-2019 was gathered and its average was used to estimate the annual 

economic loss due to human taeniasis treatment to analyze the socio-economic impacts of 

taeniasis in the studied area.  
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3.4.4. Questionnaire survey 

 

Identification of respondents for questionnaire survey was based on systematic random selection 

of dwellers houses in each town. Respondent was randomly selected from every 300,160 and 50 

houses from Gimbi, Guliso and Yubdo town‟s respectively. Next residence houses were used for 

unwilling house hold members. However, butchers and food related merchants (FRM) were 

purposively interviewed from Gimbi, Guliso, and Yubdo towns of West Wollega Zone. 

Accordingly 100 voluntary individuals was selected and interviewed from all the three towns.  In 

this study, questionnaire survey was conducted in order to evaluate their knowledge and 

awareness about CE and to understand some of the risky practices that could contribute to spread 

and persistence of such disease. The information on awareness and potential risk factors of 

taeniasis such as habit of raw meat consumption, age, sex, religion, occupation, educational 

levels, presence and usage of sanitary facilities, especially toilet were also assessed using semi-

structured questionnaire.  

 

3.5. Data Management and Analysis 

 

The data collected from abattoir and questionnaire was stored into Microsoft excel and then 

analyzed using SPSS V.20. Chi-square (χ
2
) test was used to compare the prevalence of Hydatid 

cysts and C.bovis among cattle of different sex, age, breed and origin. Logistic regression was 

employed to analyze the association of the occurrence of the two diseases with the potential risk 

factors like origin, sex, age and body conditions. Questionnaire survey data was summarized 

using descriptive analysis and important factors were tested with logistic regression for their 

contribution for the occurrence of taeniosis in human. A statistically significant association 

between variables is considered to exist if the P-value is less than 0.05 at 95 % confidence 

interval. 
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4. RESULTS 

 

        4.1. Abattoir Survey Results 

  

4.1.1. Prevalence of bovine metacestodes (H. Cysts and C.bovis)  

  

From the 384 inspected cattle, 24 (6.2%) and 55(14.3%) had varying numbers of C.bovis and 

H.cysts metacestodes, respectively.  

 

Table 5: Results of Prevalence of bovine metacestodes (H.cyst and C.bovis)  

Risk 

factors 

No of 

examined 

H.cyst C.bovis 

No of positive 

(%) 

χ2 P-

value 

No of positive (%) χ2 P-value 

Town 

Yubdo 

Guliso 

Gimbi 

  2.080 0.354  1.867 0.323 

128 14(10.9)   6(4.7)   

128 19(14.8)   7(5.5)   

128 22(17.2)   11(8.6)   

Sex 

Male 

Female 

  3.186 0.074  0.321 0.571 

357 48(13.4)   24(6.2)   

27 7(25.9)   1(3.7)   

Age 

Young 

Adult 

Old 

  30.531 0.000  0.125 0.939 

62 1(1.6)   4(6.5)   

157 12(7.6)   9(5.7)   

165 42(25.5)   11(6.7)   

Body 

condition 

Medium 

Good 

  50.548 0.000  12.096 0.001 

106 37(34.9)   14(13.2)   

278 18(6.5)   10(3.6)   

 

4.1.2. Organs and tissue distribution of bovine metacestodes (H. Cysts and C.bovis) 

 

From the 384 examined animals, organs and tissue level cyst prevalence of 147 (38.3%) H.cysts 

and 37 (9.6%) C.bovis was observed (Table 6). The highest proportionsof H.cysts were observed 

on the lungs 96 (65.3%) followed by liver 44 (29.9%) and heart 7 (4.8%). Regarding C.bovis, 
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masseter muscle 14 (37.8%) followed by triceps muscle 11 (29.7%), tongue 10 (27%) and heart 

2 (5.4%) in the decreasing order during the study period (Table 6).  

  

4.1.3. Fertility and viability of bovine metacestodes  

 

Table 6: Results of Fertility and viability of Hydatid cysts obtained  

Organs Number(%) 

positive for H.cyst 

(N=384) 

Number of 

cysts 

recovered 

              Number of H.cyst by type 

Viable Nonviable Sterile Calcified 

Liver 13(3.38)  44 3(2) 4(2.7) 23(15.6) 14(9.5) 

Lung 33(8.59) 96 19(13) 21(14.3) 34(23) 22(15) 

Heart 9 (2.3) 7 0 0 6(4) 1(0.7) 

Total 55(14.3) 147 22(15) 25(17) 63(43) 37(25) 

 

  

Table 7: Results of Viability of C. bovis obtained from different organs and tissues  

Organs Number (%) positive for 

C.bovis (N=384) 

Number of 

cysts recovered 

No. % 

   Number of C.bovis by type 

No. % 

Viable Nonviable 

Heart 2(0.5) 2(5.4) 0 2(5.4) 

Tongue 8(2.08) 10(27) 3(8.1) 7(18.9) 

Masseter muscle 9(2.3) 14(37.8) 5(13.5) 9(24.3) 

Triceps muscle 5(1.3) 11(29.7) 5(13.5) 6(16.2) 

 24(6.2) 37 13(35) 24(65) 
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4.1.4. Sizes of the cysts recovered 

 

Table 8: Results of Cyst size and count in relation to involved organs 

Organ infe Number of cyst exam No. %                          Size of cyst No. % 

Small Medium Large 

Liver 30(27) 21(19) 7(6.7) 2(1.8) 

Lung 74(67) 11(10) 40(36) 23(20.9) 

Heart 6(6) 6(6) 0 0 

Total  110 38(34.5) 47(42.7) 25(22.7) 

 

4.2. Financial Losses Due To Organs and Tissues Condemnation 

 

Table 9: Results of Percentage of organ and tissue condemned and the concomitant with 

financial losses  

Condemned 

organ  

Number (%)  of Organ 

condemned 

Average price in 

ETB 

Annual loss money (ETB) 

Heart 11(2.86) 60 27,944.66 

Liver 13(3.58) 100 54,014.88 

Lung 33(8.59) 40 57,882.81 

 Tongue 8(2.08) 45 15,662.32 

        1kg of beef 14(3.65) 200 151,440.487 

          Total               306,945.157 

 

 

    4.3. Questionnair Survey Results 

 

In this study, despite several obstacles due to political instability and security problems at the 

study time in West Wollega Zone it was able to administrate face-to-face questionnaires with 

100 respondents. 
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4.3.1.Results of  exposure to taeniasis infection 

 

Table 10: Results of community exposure risk to taeniasis in respective of the demography of 

participants  

Have you ever suffered from Teaniasis in your life time 

Variable Category No Yes Total χ2 P-vaue OR  95%CI 

Lower Upper 

Town Yubdo 24 9 33 1.159 0.56 5.513 5.51 28.969 

Guliso 21 12 33 

Gimbi 23 11 34 

Marital status Single 17 11 28 0.929 0.335 0.047 0.00 2.904 

Maried 36 36 72 

Religion Muslim 31 1 32 36.36 0.000 0.000 0.00 0.000 

Christan 22 46 68 

Income of the 

family 

<1USD 11 10 21 8.908 0.031 1.017 0.17 5.791 

1-5USD 11 5 16 

6-10USD 18 28 46 

>11 13 4 17 

Status of 

education 

Illetrate 3 10 13 8.175 0.043 0.255 0.06 1.030 

Elementary 16 18 34 

Highschool 8 6 14 

Graduate 26 13 39 

Number of 

family 

1-2 2 1 3 12.12
a
 .019

a
 85.012 4.11 1754.987 

3-5 41 30 71 

>5 10 16 26 

Eating raw meat No 36 0 36 49.88 0.000 L 0.00  

Yes 17 47 64 

Eating No 44 19 68 19.387 0.000 27.337 1.27 588.037 
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unspected raw 

meat 

Yes 9 28 37 a 1 

Age 15-24 15 3 18 19.43 0.000 42.097 3.42 516.910 

25-34 17 6 23 

35-45 9 10 19 

>45 12 28 40 

Sex Male 33 39 72 5.302  27.330 0.31 2370.414 

Female 20 8 28 

NB: a=result of fishers test 

 

4.3.2. Practices towards Cystic echinococcus prevention 

 

Table 11: Descriptive results of respondents‟ practices relevant to CE prevention and control  

Theme Variables Category Number Percent 

Dog owner ship Do you own dog? Yes 56 56 

No 44 44 

Total 100 100 

Dog management 

practices 

Do you tied up your dog? Yes 34 34 

No 22 22 

Have no dog 44 44 

Total 100 100 

How long you keep your dog 

tied? 

Not tied 22 22 

In the day time 27 27 

In the night time 5 5 

Both day and night 2 2 

Have no dog 44 44 

Do you feed uncooked visceral 

organ your dog? 

Yes 53 53 

No 3 3 

Have no dog 44 44 
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How do you handle droppings of 

your dog? 

throw in 

agriculture field 

21 21 

throw in water 

canal 

5 5 

leave where it is 27 27 

bury it 3 3 

Have no dog 44 44 

Total 100 100 

Do you regularly deworm your 

dog? 

Yes 8 8 

No 48 48 

Have no dog 44 44 

Total 100 100 

 

4.3.3. Knowledge and awareness about Cystic echinococcus infection  

 

Table 12: Descriptive results of respondents‟ (N = 100) knowledge about and awareness of 

sources of infection with CE in the study area 

Theme Variables Category Number Percent 

Knowledge 

about CE 

Do you know some disease 

trasmitted from Livestock to 

human? 

Yes 70 70 

No 30 30 

Total 100 100 

Did you heared about CE 

disease? 

Yes 19 19 

No 81 81 

Total 100 100 

Awareness of CE 

source of 

infection 

Do you know how humans are 

infected with CE disease? 

Does not know 87 87 

Eating raw meat 5 5 

Contaminated hands 

with dog feces 

8 8 

Total 100 100 
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4.4. Inventory of Pharmaceutical Shops 

 

Table 13: Results of Teanicidal drug frequently supplied and the average annual cost over the 

year 2018 and 2019 in study area 

Name of 

modern drug 

used 

Total number of 

doses supplied 

in 2018 

Total number 

of doses 

supplied in 

2019 

Average 

doses 

supplied  

Average cost in 

ETB for single 

dose 

Total 

worth in 

ETB 

Albendazole 6194 7989 7091 3 21,273 

Mebendazole 6785 10,849 8816 2 17,632 

Niclosimide 1856 594 1225 5 6125 

Praziquantel 4759 5109 4934 5 24,670 

Total   22,066  69,700 
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5. DISCUSSION 

 

Bovine metacestodes have impacts on livestock and also have a zoonotic and socio-economic 

significance. It has been reported to be wide spread and a common disease in Africa (FAO, 

2005). Ethiopia also shares the problem of parasitism on livestock production systems in the 

tropics. The  result of the present study, the prevalence of bovine cysticercosis was 6.2%,   

similar with the reports of several researchers in Ethiopia such as 8.8% reported  for Addis 

Ababa by (Nigatu Kebede et al., 2008),  11.3% for Wolaita Sodo (Alemayo Regassa et al., 2009) 

, 6.7% for Wolaita Sodo (Jemal Endris and Haileleul Negussie, 2011), 8.6% for Halaba Kulito 

Town, South Ethiopia (Abdulaziz Hirpha et al., 2016), 4.4% for Elfora abattoir (Ermias Worku, 

2017), 8.97% for Kombolcha (Aragaw Tegegn et al., 2018), 7.6% for Debra-Tabor (Kindye 

Amanu and Getinet Ayalew, 2019) and 5.43% for Debra Birhan (Andualem Yimer and Belayneh 

Mergia, 2019). However, the present finding was slightly greater than the 2.93% for Jimma 

(Tadele Tolosa et al., 2009), 2% for Bedele (Himiru Keno and Dereje Tulu, 2018) and 2.68% for 

Nekemte (Wabi Emiru and Girma Hiluf, 2019). The current finding was lower than the 26.25% 

for Awasa (Fufa Abunna et al., 2008). Hence, limitations shared globally in meat inspection 

were reflected in this study too. Accordingly, the lower prevalence of bovine cysticercosis in this 

study might be attributed to variations in personal and environmental hygiene, religion, culture, 

and feeding habits, including beef breeds and their production systems, method and quality of 

meat inspection, grazing management of animals, technical experience and diligence of meat 

inspector and other risk factors difference may have contributed for the difference  of bovine 

metacestodes prevalence in different parts of this country. 

 

Bovine hydatidosis is also known to be an important disease in livestock and human in different 

parts of the world and its prevalence and economic significance has been reported by different 

researchers in different geographical areas. The current study revealed that the overall prevalence 

of bovine hydatidosis was found to be 14.3%. This finding is in agreement with previous reports 

of 11.8% for Bako municipal abattoir (Berihu Hafto, 2014), 17.97% for Elfora abattoir (Alebie 

Mekuriyaw et al., 2016), 18.75% for Bahir Dar (Marege Tadesse et al., 2016) and 12.2% for 
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Elfora abattoir (Ermias Worku, 2017). The current study result is lower than the previous reports 

of 54.8% for Assela (Alemayo Regassa, 1990), 33.6% for Mekelle (Miheret Mulatu et al., 2008), 

48.9% for Debre Markos (Nigatu Kebede et al., 2009), 25.7% for Kara-Alo abattoir (Getachew 

Demissie and Jelalu Kemal, 2014), 63.7% for Asella abattoir (Aman Yusuf et al., 2017) and 52% 

for Southern Ethiopia (Getachew Gedeno and Angesom Hadush, 2019). The current result 

showed higher prevalence than the previous reports of 8.4% for Nekemt town (Nebiyou Moje et 

al., 2014) and 9.4% for in and around Harar town (Dinaol Belina et al., 2015). Variation in 

prevalence of cystic echinococcosis among cattle of different areas in Ethiopia could be 

attributed to factors including differences in agroecology, the times at which studies took place, 

stocking rates and movements of animals, animal husbandry systems, awareness, culture and 

religion of the society, and attitude to dogs handling in different regions of the country  as earlier 

indicated by (Bersisa Kumsa, 1994; Romig et al., 2011; Abebaw Abebe et al., 2013). In addition, 

the widespread occurrence of Hydatid cysts in cattle in Ethiopia including the current study area 

is favoured by several factors including common practice of backyard and road sides 

slaughtering of ruminants, the widespread tradition of offering uncooked infected offal‟s to dogs 

and cats, poor public awareness about the disease, the absence of proper fencing and disposal 

pits for slaughter houses that allows easy access to dogs and other carnivores, lack of habit of 

disposing dead wild or domestic animals on open field and unburied and leaving for scavenging 

carnivores which could create favorable condition for environmental contamination in 

maintaining the life cycle of E. granulosus in stray dogs population and wild carnivores as 

metioned by (Nigatu Kebede et al., 2009; Alemayo Regassa et al., 2009; Indrias Zewdu et al., 

2010) which also holds true for the present study areas. 

 

 

The wider organ and tissues distribution of the metacestodes in this study indicates these diseases 

are affecting multiple physiological system of infected animals resulting in hindering anabolic 

(tissue building) mechanism with the outcome of poor performance. Dissemination of the 

oncosphere (hexacanth embryo) of echinococcosis and C.bovis via circulatory systems of 

infected susceptible host (Soulsby, 1982; Taylor et al., 2007) could result in the attachment in the 

respective organs and tissue. The presence of medium viability H.cysts 15% and C. bovis 35% in 

infected organs and tissues in this study indicates high chances of maintainimg the lifecycle of 
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the diseases in the area. The extensive farming system characterized by free animal movement 

with improper disposal of infected organs and tissue followed by the chance of consumption of 

such tissue by definitive host  for H.cyst could maintain the diseases in the area. Poor 

environmental hygiene with open field defecation could attribute to the risk of circulation of C. 

bovis. Variation in fertility, sterility and calcification of the strain of zoonotic metacestodes could 

also contribute to the distribution variation among different areas including in the current study 

areas as explained by Arena (1985). 

 

The finding of highest prevalence and largest number of Hydatid cysts in the lungs than all the 

other organs followed by livers in the current study was in agreement with several earlier reports 

(Bersissa Kumsa, 1994; Yilma Jobre et al., 1996; Omer et al., 2010; Indirias Zewdu et al., 2010 

and Getachew Gedeno and Angesom Hadush, 2019). This high infection rate in lung may be due 

to the possibility of the hexacanth embryo to enter the lymphatic circulation and be carried via 

the thoracic duct to the lung in such a way that the lung may be infected before/instead of the 

liver (Indrias Zewdu et al., 2010). On the other hand, the higher infection rate in lung and liver 

than the other organ may be due to the reason that liver and lung possess greater capillaries that 

act as partial barrier for the ingested hexachant/onchospher embryos taking the portal. This 

finding could be explained by the fact that livers and lungs possess the first great capillary sites 

encountered by the migrating oncospheres of this parasite during their portal vein route that are 

primarily subjected to hepatic and pulmonary filtering system before the involvement of any 

other peripheral organ (Bersisa Kumsa and Ahmedin Mohammedzein, 2012).  Further more, it is 

possible for the hexacanth embryo to enter the heart and a lung so that the lungs may be infected 

before or instead of liver as has been proposed earlier (Ibrahim, 2010; Cardona & Carmena, 

2013). The observation of highest proportion and numbers of both medium and large size 

Hydatid cysts in the lungs than all the other organs could be associated to the softer consistency 

of the lung tissue. In the present study; lung has higher number of cyst than liver; and liver than 

the other organs. This finding is nearly similar to the findings of Getachew Gedeno and 

Angesom Hadush (2019). Such variation in cyst abundances in an organ is explained to be the 

special distribution and infectivity of Echinococcus eggs. 
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In connection with the cyst size, the proportion of small, medium and large cyst is higher in lung 

than liver. This finding was in line with the result of study at Kombolcha ELFORA abattoir 

(Fufa Abunna et al., 2012) and at Dessie (Achenef Melaku et al., 2012). Higher proportion of 

medium and large cysts in lung might be due to the thoracic duct through which the oncosphers 

reach the lung before the liver via entering the lymphatic system and the softness of the lung 

tissue that could enable the oncosphers to easily grow to larger Hydatid cyst. But the present 

study disagrees with the result of the study at Dire Dawa (Miheret Mulatu et al., 2013) whose 

finding showed that higher proportion of cysts was found in liver than in lung.  

 

During the study period high numbers of non-viable cyst were collected than viable cysts. This 

could be due to the age of animals slaughtered in the study area. The majority of the animals 

slaughtered were old with subsequent development of active immunity; the majority of cysticerci 

from initial calf hood infestation might have degenerated. An active immunity develops and the 

viability and prevalence of C. bovis decreases progressively with age as reported by (Abuseir et 

al., 2013). 

 

The greater prevalence and the higher proportion of 13% fertile Hydatid cysts in lungs than in the 

liver 2% and all the other organs recorded provides reliable indicators of the importance of lungs 

as apotential source of infection to dogs than all the other organs. Fertility of cysts could be 

affected by differences in strain of E. granulosus (Njoroge et al., 2002; Romig et al., 2011). 

Cysts, depending on the geographical situation, host, site, size and type of cyst may have 

differences on fertility (Ibrahim, 2010). Moreover, the fertility of Hydatid cysts in the 

intermediate hosts may be also genotype dependent, but unfortunately genotype studies are not 

available for any host in Ethiopia. In view of the highest prevalence and fertility of pulmonary 

Hydatid cysts than all the other organs in our current study and the practices of feeding uncooked 

lungs to dogs and cats in Ethiopia strengthen the great role of lungs in cystic echinococcosis than 

any other organ in this country. 

 

The current total annual loss of 306,945.157 ETB estimated financial losses from these zoonotic 

bovine metacestodes infestation that caused organ condemnations was similar with the finding in 

Shire (Tadesse Guadu et al., 2013) who reported 366,939.95 ETB annual loss; but lower than the 
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reports of 930,918.52 ETB for Mekelle (Taka Getachew et al., 2017), 1,841,311.00 ETB for 

Kombolcha (Aragew Tegegne et al., 2018) and 4,158,559.03 ETB for Shashemene (Andualem 

Yimer and Aman Gudeta, 2018). Financial losses from H.cysts and C. bovis in the current study 

was found to be higher which could contributed to serious economic problems in the endemic 

areas as mentioned by (Fan, 1997; Wanzala et al., 2003) due to meat and organ condemnation, 

down grading of carcasses.  

 

 The direct annual financial loss calculated from the present study due to organ condemnation 

was estimated to be 155,504.67 ETB. This finding was much similar with the reports of 165876 

ETB for Dire Dawa (Miheret Mulatu et al., 2013), but greater than the report of 34,927.200 ETB 

for Adama municipal abattoir (Tadesse Birhanu and Sultan Abda, 2014), 8561.61 ETB for 

Nekemte (Nebyou Moje et al., 2014) and 96315.00 ETB for Harar (Buzuayehu Lemma et al., 

2014)); but lower than the reports of 19,847,704.50 ETB for Addis Ababa enterprice (Dechasa 

Terefe et al., 2012). The figure for the financial loss due to organ condemnation in the present 

study is significant for the country that is endeavoring to thrive from economical problems. 

 

Among the 100 respondents for the questionnaire survey, 47% had contracted teniasis at least 

once in their life time, which illustrates the significance of teniasis for the population in the 

current study area. This result agrees with the reports for Hawassa town 44% (Mesfin Belachew 

and Nuraddis Ibrahim, 2012) and 44.3% for Asella town and Tiyo woreda (Adem Edao et al., 

2016), but less than the reports for Yirgalem 70% (Fufa Abunna, 2013), for Harar 60.7% 

(Yitegal Terefe et al., 2014) and for Batu 59% (Addisu Demeke and Wondimu Debash, 2015). 

This indicates that there is consumption of raw and undercooked beef in this area similar to the 

reports from the previous studies made in different part of this country and raw beef consumer 

might had higher chance to contribute for T. saginata infestation  in man (Gracey et al., 2015). 

 

With 47% exposure prevalence, human teaniasis has been a widespread health problem in the 

study area. In the present study, the prevalence of human teaniasis showed significant differences 

(p < 0.05) according to sex, religion, occupational risk, age, income, status of education and raw 

meat consumption. Similarly, no variation was observed (p > 0.05) as a risk factor for matital 

status and number of family.  
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The importance of human teniasis is both socio-economic and health related. However, 

evaluation of the economic aspects is very difficult, particularly in developing countries such as 

Ethiopia, where infected people treat themselves with traditional herbal drugs. One of the 

possible sources of information to evaluate the financial loss is to carry out inventories of 

pharmaceutical shops, which may not reflect the actual economic impact of the disease. 

However, inventories of pharmaceutical shops in the three selected towns of West Wollega Zone 

were estimated by taking the average of two years (2018 and 2019) which indicated that 22,066 

adult teniacidal drug doses were sold for a total of about 69,700 ETB. This shows that teniasis 

impacts on household financial resources, which could be easily avoided by eating well-cooked 

meat. 

 

To the best of the researcher‟s knowledge, this is the first study in West Wollega to collect data 

on respondent‟s knowledge about CE, awareness regarding the preventive measures against such 

important neglected zoonosis, and risky practices that could contribute to spread and persistence 

of the disease. Sound understanding of the epidemiology of CE in livestock-raising communities 

is a key factor in limiting the transmission cycle of this important neglected zoonosis to humans 

(Possent et al., 2016; Deplazes et al., 2017). 

 

Several potential risky practices have been underlined among the respondents community 

interviewed in this study, notably practices related to dog management. Almost three-quarters of 

the respondent complained that they never tie up their dogs. This finding reflects a poor 

awareness among the respondents in West Wollega Zone regarding the role of dogs in CE 

transmission. In addition to not tying up their dogs, the majority of the respondents did not de-

worm their dogs, and more than half of them indicated feeding uncooked viscera to their dogs. 

Such risky practices have been among the most important factors that increase contamination of 

the environment with faeces containing Echinococcus eggs (Possent et al., 2016). Similar 

findings have been documented in other CE endemic settings. A study in Sardinia (Italy) 

reported that the majority of the interviewed farmers used raw offal, after home slaughtering, for 

feeding their dogs (Varcasia et al., 2011). In addition, a study in Tibet demonstrated that feeding 

dogs with uncooked viscera is a risk factor for increasing the likelihood of human infection with 

E. granulosus (Li et al., 2015). 
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The present study also revealed that the majority of the respondents tend to leave dogs faeces 

unattended on the ground. Such unhygienic practice might carry potential risk mainly for 

children who tend to play and crawl on the ground. Additionally, this could also increase the 

chance of dog faeces to contaminate other crops, accidentally or as fertilizer. It has been reported 

that Echinococcus eggs that deposited in the soil could stay viable for up to a year (Acosta-

Jamett et al., 2010). In highly endemic areas, it is quite possible for individuals to contract CE 

indirectly through contaminated food or water as reported by (Tergerson P.R., 2014; Harandi and 

Moazezi, 2011). The present results show that one third of the respondents were using water 

supplied from a nearby river. Unsafe water supply has been also found to be associated with 

infection with CE and this may be due to water contamination with dog faeces (Tergerson, P.R., 

2014; Yang et al., 2018). Adequate hygienic handling practices and heat treatment (cooking 

food) should contribute to minimizing the risk of foodborne echinococcosis. In this study around 

92% of the respondents did not know how CE disease could be transmitted to the human and 

even did not realize that CE is dangerous to human health. In the present study, more than half of 

the interviewed respondents were not aware of how a human can acquire the disease. Compared 

to the present study finding, a study in Morocco concluded an even lower level of awareness 

regarding CE with only 20 % of the interviewees realizing that dogs play a role in the 

transmission of CE in humans and animals (El-Berbri et al., 2015). Collectively, these findings 

call for an urgent need to strengthen the health education strategy among communities in West 

Wollega Zone. It was quite worrisome to reveal that most of the respondents in this study had a 

negative attitude toward de-worming their dogs, given that the majority did not realize the 

benefits of dog de-worming for both animal and human health.  
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6.  CONCLUSION AND RECCOMENDATIONS 

 

The findings of the present study indicate that the health consequences of these zoonotic diseases 

and their economic impacts deserve serious attention by the various stakeholders in order to 

safeguard the well-being of the public. This study revealed that bovine metacestodes were a 

major disease both with regard to public health and socio-economic aspects. The disease results 

in financial losses caused by the condemnation of infected organs and downgrading of carcasses, 

and the considerable costs of human treatments. Therefore, strict routine meat inspections should 

be conducted so that infected carcasses and organs would be condemned accordingly. 

Populations should be made more aware of general, personal and environmental hygiene, and 

means of disease transmission, so that all consumers avoid consumption of raw meat and are 

encouraged to use toilets for the control of bovine zoonotic metacestodes. 

Therefore: 

 Proper meat inspection and disposal of condemned organs are safeguard the public  

  Enforcement of legislation that will put an end to backyard and roadside slaughtering 

practices is essential. 

 Establishment of policy on dog keeping and handling including registration, and 

treatment and elimination of stray dogs are essential. 

 Moreover, promoting the construction of abattoirs with their appropriate disposal pits 

particularly in rural areas and conducting obligatory meat inspection services and further 

detailed investigation into the basic local epidemiological factors governing the spread of 

bovine cysticercosis and hydatidosis in the area to establish regional control strategy are 

recommended. 
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8. APPENDIXES 

I. Questionnaire  

Please select only one response for each question. Thank you for your time.    

Part A. Household information: Primary determinants of knowledge of 

Teaniosis/Hydatidosis  

Region _______, Zone______Woreda_________, PA/Keble_____, Marital status______, 

Date_______________, Age______, Sex________Occupation:________ Residence__________  

1. Religion: Christian ______ Muslim ______ Other __________  

2. Income if the family: □<1 USD (20 birr/day)   □1-5 USD (20-100birr/day) □6-10 USD (101-

200/day) □>11 USD (>200birr/day)  

3. What is the highest level of education you have completed? Check one:  

□Illiterate □Elementary □High School □ Diploma/ Degree Graduate  

4. Do you have family member work in the human or veterinary health care field? □Yes   □ no  

5. How many people in your household? □1 □ 2 □3 □4 □5 □>5  

6. How many individuals in the household are under the age of 18? __________________ 

7. How many pets share your house with you? □Dogs □ Cats □Other (please describe)___  

8. How many animals do you have living on your property outside of the house?  

□Cattle □goats □sheep   □ other (please describe) ___________  

B. Below are questions asking about your awareness of hydatidosis diseases that can affect 

animals and human.  

I.Practices relevant to CE prevention and control. 

1. Do you own dog on your farm?  □yes  □no 

2. Do you tie up your dog? □yes  □no 
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3. How long you keep your dog tied? □ In the day time  □Only for the night □Both day & 

night 

4. Do you feed your dog uncooked animal viscera? □Yes □ No 

5. Do you let your dog access your house? □Never  □Rarely □Sometime □Often □Always  

6. How do you handle droppings/stools of your dog? □Leave it where they are □ Bury it 

□Throw in water canal □ Throw in agriculture field 

7. How often do you wash hands after handling or feeding your dog? □Never □ Rarely 

□Sometime □Often □Always 

8. Do you regularly de-worm your dog? □Ye  □No 

9. How often does your dog have contact with farm livestock? □Never □Rarely □ Sometime   

□Often  □ Always 

10. How often do you or your family members play with your dog? □Never □ Rarely 

□Sometime □ Often  □Always 

II. Knowledge about CE 

1. Do you know that some disease could be transmitted from livestock to human? □ yes □no 

2. Did you hear about echinococcosis disease? □yes □ no 

3. Do you know if echinococcosis disease can be dangerous to human health? □yes □ no 

III. Awareness of CE sources of infection 

1. Do you know how humans are infected by hydatid disease? 

□Does not know □Contaminated food □Contaminated hands □Contaminated water □Eating raw 

food □Contact with dog‟s faeces 

 2. Are you aware that cattle, sheep and goats can be infected with hydatid disease? 

□Yes □No □Not sure 

3. Are you aware that it could be dangerous to eat raw vegetables contaminated with dog faeces? 

□Yes □No 

4. To what level do you consider de-worming of your dogs as a priority for your dog‟s health? 

□Essential □High priority □Low priority □Medium priority □Not a priority 
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5. To what level do you consider de-worming of your dogs as a priority for your family health? 

□Essential □High priority □Low priority □Medium priority □Not a priority 

C. Below are questions asking about your awareness of Teaniosis/cysticercosis diseases that 

can affect animals and human  

Outcome  

1. Have you ever suffered from Teaniosis in your life time? □Yes □no  

2. Do you eat raw/uncooked meat in the past one year? □Yes □no  

3. Do you eat raw uninspected meat in the past one year? □Yes □no  

4. Do you have latrine (Toilet) facility at home? □Yes□ No  

1. Knowledge about meat borne parasites- representing causes, consequences and 

identification  

1.1. Three items for knowledge on cause of Tapeworm  

i. I know tapeworm is caused by parasite? □Yes □no  

ii. How can I be caught by Tapeworm? □through eating raw/undercooked meat □through a 

scratch □don„t know,  

iii. Who can transmit tapeworm to human being? □Dog □cattle □ donkey □others  

iv. I know that tapeworm can be prevented by cooking meat. □Yes □no  

v. If an animal has tapeworm it will show a symptoms. □Yes □no  

vi. If everyone eats cooked meat, tapeworm would not be around. □Yes □ no  

1.2. Items assessed knowledge of potential consequences  

i. Tapeworm can be fatal disease. □Yes □no  

ii. Is there any treatment for a person who started developing tapeworm symptom? □Yes □ no  
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iii. Do you have family/neighbour/friend suffered from tapeworm that helped me to realize 

potential consequences? □Yes □ no 

 iv. What kind of symptoms did encounter? □ Nausea □abdominal pain  □diarrhea □ headache 

□all signs lited  

v. Do you know the disease has treatment? □Yes □no 

vi. From where did you receive the medication? □Government Clinic/pharmacy □Private 

Clinic/pharmacy□Traditional treatment  □Both traditional and modern drug. 

Vii. What type of traditional drug did you used?____________________ 
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Appendix 2 : Format of active abattoir survey during 2019/2020 

Region_______Zone__________Districts_____________Name of Abattoir____________ 

ID Owner Origin Species Breed Sex Age Body 

condition 

Result Organ 

inf. 

Judgement 

        C.bo H. Cyst   

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

Confirmed by____________________sign______________________ 
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Appendix 3: Format of Laboratory Results 2019/2020 

Region_________________Zone_______________Name of Laboratory_____________ 

ID Organ Cysticercus bovis Hydatid cysts Remark 

  Fertility Viability Size Viability Calcification Fertile Sterile  

          

          

          

          

          

          

          

          

          

          

          

 

 

 

 

 

 

 

 

 

 

 


