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INTRODUCTION

In all parts of  the world, animal illnesses are one of  the most 
significant limitations of  increasing the productivity of  food an-

imals. Among the various parasitic diseases that impair cattle out-
put around the world, parasitism is one of  the most serious. Tape-

worms are commercially important intestinal parasites that have 
infected humans for thousands of  years all throughout the world.1 
Besides Taenia saginata causes one type of  taeniasis, while Taenia 
solium causes the other. Both infections are acquired indirectly, with 
humans swallowing parasite-infected beef  or pork. Humans are the 
definitive hosts, while cows and pigs serve as intermediate hosts.2 

ABSTRACT
Aim
This study was conducted by using the protocols of  post-mortem examinations of  meat (visual inspection) to determine the 
prevalence of  bovine cysticercosis in the cattle slaughtered at Haramaya Municipal Abattoir, Eastern Hararghe, Ethiopia and to 
determine zoonotic significance of  taeniasis.
Method
A cross-section study design was conducted from November 2020 to March 2021, based on routine meat inspection on simple 
randomly selected cattle slaughtered at the abattoir. Visual inspection of  all exposed surface was made in all active organs. They 
are shoulder muscles, hearts, masseters (cheek muscle), diaphragms, tongues and livers. This is followed by incision of  all those 
organs to be examined for Cysticercus bovis cysts. 
Results
Twenty-one (21) of  the 384 cattle examined utilizing the post-mortem examinations meat inspection methodology were positive 
for C. bovis, resulting in a prevalence of  5.5 %. The masseter muscle (11.5 %) had the highest prevalence of  cysts, followed by the 
triceps (8.3%), heart (5.8%), liver (4.8 %), and tongue (2.9 %). The sex-based prevalence rates were 10 (3.4%) and 11 (12.1%), re-
spectively. The predominance of  bodily condition was found to be good (1.3%), medium (11.1%), and bad (50 %). The prevalence 
male and female e differed substantially by organ, sex, and bodily condition (p>0.05), but not statistically significant by age of  the 
animals (young 2.8% vs. adult 6.1%) (p>0.05). Eight (20%) of  the total 40 interviewees had contracted Taenia saginata infection at 
least once in their lives. Religion showed a significant difference (p>0.05) (Christian 66.7% and Muslim 6.5%). However, there was 
no statistically significant difference in meat consumption habits (raw 31.6% vs. cooked 9.5%), sex (male 26.5% vs. female 11.8%), 
age (young 33.3% vs. adult 17.7%), educational status (illiterate 22.2% vs. elementary 14.3% vs. high school 27.3% vs. college 
16.7%) or latrine use (proper users 19.4% and non-proper users 25%).
Conclusion
This study to increasing public awareness of  the disease, as well as strict routine meat inspections, should be prioritized in order 
to decrease the parasite's impact.
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	 Tapeworm infection has been recorded in 1500-years ago 
and the occurrence of  metacestode stage larvae (C. bovis) in cattle 
musculature causes bovine cysticercosis while the adult worm in 
human small intestine is the cause of  taeniasis. Both adult and lar-
val forms have hazardously affect health of  their respective hosts, 
either directly or indirectly accompanied with several secondary 
infections, particularly in human.3

	 T. saginata is a worldwide zoonotic cestode whose epide-
miology is ethnically and culturally determined by estimation of  
50-77 million annually.4 The parasite is very common in Africa and 
endemic in central and East African countries like Ethiopia, Kenya 
and Zaire. The custom of  eating raw or undercooked beef  dishes 
such as kourt, lebleb, kiteffo and the habit of  defecating in open 
fields coupled with cattle to graze in such fields which are cause of  
cysticercosis for cattle and taeniasis for human.5 A high-prevalence 
of  human infection in different agro-climatic zones of  Ethiopia 
has been reported and estimates made by different investigators on 
the prevalence is vary widely from 2-16% to over 70%.6 

	 Transmission to animals occurs by the ingestion of  food 
or water contaminated with the feces of  infected humans. Bovine 
cysticercosis is asymptomatic after development in infected ani-
mals. However, it produces irreversibly effects to the beef  cattle 
industry, when the disease is diagnosed at slaughterhouses by visual 
inspection of  specific sectioned tissues.7,8

	 Humans become infected by eating raw or undercooked 
meat containing the viable cysticerci. The tapeworm develops 
within the small intestine and becomes sexually mature in about 
three months, producing gravid proglottids, which are mobile and 
either migrate from the anus of  the infected host spontaneously 
or shed in feces.9 Cysts of  C. bovis can be found anywhere in the 
carcass and viscera, but its illustrated sites are predilection like mas-
seter, tongue, heart, triceps, intercostals muscle and the diaphragm 
which organs are consumed at raw level and causes of  public 
health hazardous.10

	 Haramaya district had, large head of  cattle but produc-
tion is low which may be due to parasitic diseases; among which 
bovine cysticecosis is the most important disease, causing direct 
and indirect economic loss on livestock production, particularly 
of  cattle and the parasite has public health importance.1 Howev-
er, there was no study indicating the disease in Haramaya district 
which may vary epidemiologically from one area to another. 

Therefore, the objectives of  this study were:

• To determine the prevalence of  bovine cysticercosis at the Hara-
maya municipal abattoir.
• To determine zoonotic significance of  Cysticercosis in the study 
area.

MATERIALS AND METHODS

Study Area 

The research was carried out in the Haramaya Municipal Abattoir, 

which is located in the Oromiya region’s Eastern Hararghe Zone. 
Harar is 14 kilometers away, and Finfinne is 508 kilometers away. 
According to agricultural statistics from the Haramaya district, the 
district contains 63,723 cattle, 13,612 sheep, 20,350 goats, 15,978 
donkeys, 530 camels, and 42,035 chickens. The district’s produc-
tion system is a hybrid. It is located at a height of  1600-2100 me-
ters above sea-level, with an average yearly temperature of  18 °C 
and a relative humidity of  65%. The area receives roughly 900 mm 
of  rain per year on average, with a bimodal distribution pattern 
peaking in mid-April and mid-August. It is situated at 41° 59’ 58” 
north latitude and 9° 24’ 10” south longitude.11 

Study Population

The study was conducted on the local breed of  cattle coming to 
the Haramaya municipal abattoir which were reared under semi-
intensive and extensive farming system. Different risk factors were 
considered like sex, age, body condition and organ affected. Ex-
amination and evaluation of  body condition were accomplished 
during ante-mortem examination. They were classified as poor, 
medium and good by observing the body condition of  the animals 
in the field according to the method described by Nicholson et al.12 
The ages of  animals were also estimated by the dentition method.13 

Study Design and Sampling Strategy

Cross-sectional study was used to know the prevalence of  bovine 
cysticercosis. The study was based on routine meat inspection on 
simple randomly selected cattle slaughtered at the abattoir. Visual 
inspection of  all exposed surface was made in all active organs. 
They are shoulder muscles, hearts, masseters (cheek muscle), dia-
phragms, tongues and livers. This is followed by incision of  all 
those organs to be examined for C. bovis cysts. 

	 Moreover, a cross-sectional study was conducted by a 
structured questionnaire survey to assess the prevalence of  T. 
saginata and associated risk factors. 

Sample Size Determination

The number of  animals required for the study was determined us-
ing the formula given by Thrusfield14 for simple random sampling, 
by using 95% level of  confidence, 50% expected prevalence and 
0.05 desired absolute precision.

		           1.962 Pexp (1-Pexp)
		     n= 
 			          d2

     Were as: n=numbers of  individuals to be sampled.
     Pexp=expected prevalence
     d2=desired absolute precision
     1.96=95% confidence level

	 There was no previously obtained data on the prevalence 
of  C. bovis in extensive cattle production system in the study area. 
Therefore, an overall mean expected prevalence of  50% (0.5) was 
used with desired absolute precision of  ±5%. Accordingly, 384 
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heads of  cattle were sampled in the study.

Study Methodology

Active abattoir survey: The explanatory variables considered are 
age, sex, body condition and species of  animal. The animals were 
examined before slaughter (ante-mortem inspection) and after 
slaughter (post-mortem inspection). During ante–mortem exami-
nation each animal was marked for identification by writing a code 
on its head by using un-washable ink and the tagged number of  
each animal was recorded. Ante-mortem examination on individ-
ual animal was done for the assessment of  body condition, age, 
sex and species. During post-mortem inspection, examination of  
muscles and different organs for the presence of  cysts was under-
taken by incisions. Each individual was examined based on routine 
meat inspection on randomly selected cattle slaughtered at the ab-
attoir for the presence of  C. bovis in organs like Masseter, tongue, 
heart, triceps, intercostals muscle and the diaphragm. Post-mortem 
inspection is the most common method in use to detect bovine 
cysticercosis.

Questionnaire surveys on taeniasis: Questionary survey was used 
to collect data regarding human taeniasis by visiting hospital 40 
patient in Haramaya town by using questionary servey. The poten-
tial risk factors of  taeniasis such as habit of  raw meat consump-
tion, age, sex, religion, occupation, educational levels, presence and 
usage of  sanitary facilities especially toilet and knowledge of  T. 
saginata was assessed.

Data Analysis

Abattoir data and questionnaire collected were entered to Micro-
soft Excel spreadsheet and analyzed by using statistical package 
for the social sciences (SPSS) version 20 software. Associations 
between each factor were determined by using Chi square test (χ2). 
A statically significant association between variables exists when 
p<0.05 and at 95% confidence level (CI).

RESULTS

Out of  the total 384 cattle examined, 21 were found positive for 
the presence of  C. bovis with overall prevalence of  5.5%. There is 
no statistically significant difference (p>0.05) in the prevalence of  
cysticercosis between the age groups. Analysis of  the active abat-
toir survey proved that there is statistically significant difference 
between sex groups (p<0.05) as well as between body condition 
(Table 1).

	 An association with regard to the anatomical distribution 
of  Cysticercus cysts in the inspected organs showed statistical sig-
nificance. Out of  single organ, the maximum intensity of  infec-
tion was observed in masseter muscle followed by tongue and liver, 
11.3%, 1.6% and 1.3% respectively. The cyst found in more than 
one organ, the maximum intensity were found in liver and masse-
ter muscle (37.5%) followed by triceps muscle and tongue (8.3%), 
head and heart (5.8%) (Table 2).

Questionnaire Survey on Taeniasis  

Of  the total 40 interviewed respondents who participated in this 
study, 20% (8/40) had contracted T. saginata infection at least once 
in their life time, of  which, 17.5% and 2.5% reported using mod-
ern drugs and traditional drugs, respectively. The majority of  the 
respondent had an experience of  raw meat consumption as a result 
of  traditional and cultural practice. 

	 The analysis of  the risk factors showed a significant dif-
ference (p<0.05) in the prevalence of  taeniasis with religion, but 
there was no significance difference between age, sex, educational 
status, address, habit of  eating meat and latrine using behavior of  
the respondents (p>0.05) (Table 3).

DISCUSSION

In the current study, the overall prevalence of  bovine cysticercosis 
was 5.5%. This is comparable with finding of  Gomol et al,15 (3.6%) 
and Megersa et al,16 (4.4%) in Jimma Municipal Abattoir as well 
as result by Dawit17 (4.9%) at Gondar. However, this was lower 
than findings reported by Abunna et al,18 (26.3%) in Awassa, 
Hailu19 (17.5%) in East Shoa, Getachew20 (13.8%) in Debre Zeit, 
Regassa et al,21 (13.3%) in Ahmed22 (21%) in Nekemte abattoirs. 
This difference might be because most of  the animals slaughtered 
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Table 1. Prevalence of Bovine Cysticercosis on the Basis of Sex, Age and Body Condition 

Varaible Animals 
Examined Positive Prevalence 

(%) χ2 p-value

Sex

Male 293 10 3.4

10.1 0.002Female 91 11 12.1

Total 384 21 5.5

Age

Young 71 2 2.8

1.2 0.15Adult 313 19 6.1

Total 384 21  5.5

Body Condition

Good 229 3 1.3

24.8 0.00
Medium 153 17 11.1

Poor 2 1 50

Total 384 21 5.5

Table 2. Frequency Distribution of C. bovis in Different Organs and Tissues 
of Affected Animals 

Organ infected  No. of 
Infection Percent (%) χ2 p-value

Liver 1 1.3

30.6 0.00

Tongue 2 1.6

Masseter muscle 12 11.3

Liver and masseter 3 37.5

Triceps and tongue 1 8.3

Head and heart 2 5.8

Total 21 5.5
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in the abattoir were brought from fattening systems flourishing 
in different district of  east Hararghe zone in which animals from 
such are less exposed for eggs of  C. bovis as they graze on relatively 
clean pasture and restricted indoor husbandary system used by 
Hararghe farmers.23

	 The prevalence of  this study is also lower than to some 
reports from African countries, such as 20% in Senegal, 27% in 
Tanzania and 38-62% in Kenya Opera et al.24 Similarly, Opara et 
al,24 had reported prevalence of  26.2% from slaughter animals 
in Nigeria. Conversely, lower prevalence was reported from 
developing countries, such as 0.26% in Croatia (Zivkovic et al,25 
0.48-1.08% in Germany Abuseir et al,26 and 0.9% in Suarez et al).27

	 The different prevalence reported in these studies might 
be due to diagnosis of  bovine cysticercosis by meat inspection 
underestimates the true prevalence, especially when infection 
is light Dorny et al.9 The higher prevalence of  cysticercosis in 
developing countries might indicate poor sanitary infrastructure, 
low awareness and improper disposal of  sewage, which also 

pertains to Ethiopia, where the widespread habit of  eating raw 
meat is an additional important risk factor. 

	 In Ethiopia, available literature reveals different 
percentages of  cattle positive for C. bovis. Tembo28 found 
70(3.11%) out of  2250 randomly selected adult of  bovine 
carcasses in the central highlands (Akaki, Debrezeit, Nazereth) 
positive for cysticercosis. Similarly, in Gondar area, the prevalence 
of  C. bovis was reported to be 9.7% and 4.9% by Demissie29 and 
Hailu19 respectively. In contrast to low prevalence reported above, 
such studies in export abattoirs like Mojo, ELFORA, Dukem and 
Luna revealed a comparatively higher prevalence was reported as 
17.9%, 13.6%, 19.2% and 27.6% respectively.30 In Amhara regional 
state, Kebede31 reported (18.49%). These reports indicate variation 
in the prevalence within Ethiopia. Difference in the prevalence 
of  cysticercosis within a country probably reflects the difference 
in the expertise/or diligence of  meat inspectors. The high 
prevalence reported in modern and export abattoirs may be due 
to a thorough meat inspection by incising all organs and muscles 
and also inspectors in such abattoirs are more experienced and 
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Table 3. Association between Prevalence of Human Taeniasis with Risk Factors in Haramaya Town

Varaible Interviewed People No. of Infected Prevalence (%) χ2 p-value

Sex

Male 23 6 26.1

1.25 0.18Female 17 2 11.8

Total 40 8 20

Age

Young(1-20) 6 2 33.3

0.78 0.26Adult(>20) 34 6 17.7

Total 40 8 20

Education Status 

Illiterate 9 2 22.2

0.72 0.87

Elementary 14 2 14.3

High school 11 3 27.3

College 6 1 16.7

Total 40 8 20

Address 

Rural 12 1 8.3

1.46 0.19Urban 28 7 25

Total 40 8 20

Religion

Christian 9 6 66.7

15.8 0.001Muslim 31 2 6.5

Total 40 8 20

Meat Eating Habit

Raw 19 6 31.6

3.03 0.07Cooked 21 2 9.5

Total 40 8 20

Use of Latrine

Proper 
User 36 7 19.4

0.69 0.43Non proper 
user 4 1 25

Total 40 8 20
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also have awareness to the economic importance of  C. bovis in the 
exportation Gracey et al.32

	 In the present study there is statistically significant 
difference (p<0.05) between both sexes (male 3.4%, female 12.1%) 
and this is in contrary with report of  Gomol et al,15 Kebede,31 Jemal 
et al33 and of  Garedaghi et al.34 The possible reason is that, the 
sample size of  female cattle is not comparable to that of  male cattle 
slaughtered at Haramaya municipal abattoir. Prevalence based on 
body condition were (1.3%), (11.1%) and (50%) in good, medium 
and poor, respectively which has significant difference (p<0.05). 
This is contrary with report by Abunna et al.18 The reason might 
be due to sample size of  medium body condition slaughtered is 
greater and/or immune system of  poor body condition animal is 
weak and easily exposed to infection. 

	 In current study there is no statistically significant 
difference (p>0.05) between age group (young 2.8% and adult 
6.1%). It agrees with observation by Hailu19 and Tembo28 but not 
in agreement with report of  Gomol et al,15 and Jemal et al33 The 
possible explanation for this might be that young animals have 
close susceptibility due to poor immunity. Animals brought to the 
abattoir are in the same age group that means nearly adult and also 
the sample size is a factor for its insignificancy. 

	 The study also revealed that the highest prevalence of  
cysts was found in the masseter muscle (11.5) followed by triceps 
(8.3), heart (5.8), liver (4.8) and tongue (2.9) as observed on Table 2. 
This finding is in agreement with the reports of  Amsalu,35 Dawit17 
and Opara et al.24 Report by Wanzala et al,8 indicates C. bovis are 
commonly found in muscles of  mastication, particularly masseter 
muscles, shoulder muscles, heart, tongue, and occasionally in liver, 
lungs and lymph nodes. The variations in anatomical distribution 
depend on a number of  factors, such as blood kinetics and animals’ 
daily activities.

	 Human taeniasis was a health problem in the study 
area with prevalence of  20%. The occurrence of  the disease had 
significant association (p<0.05) taeniasis, prevalence was higher 
among the Christian community than Muslims. This might be 
because of  raw meat consumption is not common in Muslims as 
in Christians and Christians also celebrate several annual festivals 
with the tradition of  raw meat consumption, which was in agree 
with reports by Abunna et al,18 and Hailu.19 

	 Non-statistical variation between people and different risk 
factors were as follows; Prevalence with educational backgrounds 
was 22.2%, 14.3%, 27.3% and 16.7 in illiterate, elementary, 
high school and college, respectively. This might be because 
of  the deeply rooted tradition of  raw and undercooked meat 
consumption regardless of  the educational level status. Association 
between human taeniasis and sex was 26.5% in male and 11.8% 
in female. The higher prevalence of  taeniasis among male could 
be due to economic reasons and cultural practices in that male do 
not prepare their dish at home, rather consume at restaurants and 
butcheries. This study also indicate higher prevalence of  Taeniasis 
among individuals who often consume raw meat than those with 
less frequent raw meat consumers (31.6% and 9.5% raw and 

cooked meat consumers, respectively) and use of  latrine (proper 
users 19.4% and non-proper users 25%) indicate being higher in 
non-proper latrine users similar with Magarsa et al.16 But disagree 
with Magarsa et al,16 Age wise prevalence was 33.3% in young and 
17.7% in adult, the reason associated with children play outdoor 
with in contaminated soil and pasture and feed most of  the time 
without washing their hand unless their families control them. 
Bovine cysticercosis/teniasis is a serious illness in both bovine and 
human populations, according to the current study. The disease 
causes financial losses due to the rejection of  infected organs and 
the degradation of  carcasses, as well as the high costs of  human 
treatment. As a result, regular meat inspections should be done 
to ensure that contaminated carcasses and organs are rejected 
appropriately.

CONCLUSION AND RECOMMENDATION 

Both the active abattoir and the questionnaire survey concluded 
that bovine cysticercosis caused by C. bovis/T. saginata is a major 
livestock disease that causes human health problems in Haramaya 
and the surrounding district areas. This is linked to risk factors 
such as raw meat consumption, incorrect bathroom usage, and 
a lack of  other hygienic measures. According to the findings, 
the condition mostly affects the mastication muscle, resulting in 
significant production losses.

The following recommendations were made based on the aforesaid 
conclusion.

• Strengthening training should raise public understanding about 
the disease’s importance and impact on health.
• Lessen the disease’s impact on humans and animals, there should 
be strong and tight collaboration between medical and veterinary 
professionals.
• Sewage disposal and latrines should be well-designed.
• Strict routine meat inspection is required, as well as a 
comprehensive examination of  all organs for cyst.
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