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Abstract: A cross-sectional questionnaire survey was conducted from October 2011 to March 2012 on 294
purposively selected farmers of Mana and Limmukosa districts of Jimma zone to assess their awareness and
practices on the five major zoonotic diseases. Only 5.8% of the respondents had ever heard of all the five
selected diseases. Rabies, taeniasis, bovine TB, hydatidosis and brucellosis were heard by 83.3, 64.3, 45.6, 17.3
and 22.1% respondents, respectively. From those who had heard of the diseases, respectively, 94.7, 93.1, 83.6,
68.6 and 29.2 % knew that they are zoonotic. From these, 92.2, 59.7, 77.7, 2.9 and 0.0% listed at least one means
of transmission of rabies, C. bovis, bovine TB, hydatidosis and brucellosis to humans, respectively. The
majority of the farmers’ awareness levels were not significantly (P>0.05) different across the age group, sex and
educational status. Sixty three (21.4%), 59 (20.1%), 95 (32.3%) and 10 (3.4%) were treated for cases suspected
and/or confirmed to be rabies, TB, taeniasis and hydatidosis, respectively. We found that most of the farmers
were performing incorrect practices that favour the transmission of the diseases. Fifty five (55 %) and 68.9%
of the farmers were keeping free roaming dogs and deliberately fed offals to their dogs, while only 4.8% reported
to treat or vaccinate their dogs either occasionally or periodically. Co-residing in the same house with animals,
mixing different species of animals, consumption of raw animal products, backyard slaughtering, improper
management of condemned organs, slaughter wastes and body of dead animals were frequent. In conclusion,
the awareness of the farmers especially on hydatidosis and brucellosis is poor. Our results and the existing
epidemiological situation of these diseases show their public health and economic importance in the area and
warrant intervention via One Health approach. 
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INTRODUCTION welcoming tradition. Livestock of different species usually

Human health is highly linked to animal health and there is a condition in which animals and humans share
production. The link is close in developing countries the same residences. Such conditions play a significant
where animals provide transportation, draught power, role in the transmission of endemic zoonotic diseases
fuel, clothing and sources of proteins such as meat, eggs among the different hosts including humans. 
and milk [1]. More than one-half of the 1700 agents known The different studies conducted on animals from
to infect humans were reported to have association with different districts of Jimma zone indicated the prevailing
animals [2]. Jimma zone is one of the agricultural potential occurrence of zoonotic diseases in the areas with
areas of Ethiopia with estimated livestock population of increasing public health concern. A prevalence of 5.4%
2,016,823 cattle, 942,908 sheep, 288,411 goats, 74,574 bovine tuberculosis was reported in cattle from different
horses 49,489 donkeys, 28,371 mules and 1,139,735 poultry districts of Jimma zone which were slaughtered at the
[3]. The relationship between animals and their owners is Jimma  abattoir  [4].  More  than  thirty  one  percent
very close and consumption of raw animal products is a (31.44% prevalence of bovine hydatidosis was reported in

share common grazing lands and dwellings. Moreover,
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cattle slaughtered at the Jimma abattoir with cyst fertility farmers  could  give  information  that  are  recent  and
rate of 19.0% [5]. Furthermore, G1, the predominant
zoonotic strain of E. granulosus was also found infecting
cattle slaughtered in the Jimma slaughterhouse [6].
Moderate prevalence (2.93–4.4%) bovine cysticercosis
was reported from cattle slaughtered at Jimma abattoir
with cyst viability rate of 43.0% [5, 7]. Rabies is one of the
top ten listed health problems in Jimma town and
surrounding districts (Jimma zone health office personal
communication). Though the aforementioned neglected
zoonotic diseases were found to be prevalent in animals
from the different parts of Jimma zone, there is no study
performed on assessment of knowledge and practices of
the community on these diseases in the area. Therefore,
this survey was performed with the objective of assessing
the farmer’s awareness and practices on rabies, bovine
tuberculosis, taeniasis, hydatidosis and brucellosis in
Mana and Limmukosa districts of Jimma zone.

MATERIALS AND METHODS

Study Design: A cross-sectional study was undertaken
from October, 2011 to March, 2012 to assess farmers’
awareness and practices on the five neglected zoonotic
diseases.

Sample Size Determination and Sampling Procedure:
Number of the study participants was calculated on the
basis of the 25.7% awareness of smallholder dairy farm
owners in Jimma town and its area that Bovine
Tuberculosis (BTB) is zoonotic [8] by using a 95%
confidence  interval  (CI)  and  5% level of precision.
Then, the survey was performed on a total of 294 farmers.
The 294 farmers were identified purposively from the
different randomly selected villages in Mana and
Limukosa districts of Jimma zone based on their
availability and willingness to participate. Since all the
rural districts of Jimma zone had similar socio-economic
and cultural features and facilities, we purposively
selected Mana and Limukosa districts based on their
convenience for data collection.

Data Collection: To collect data pertinent for the
assessment  of  awareness  and  practices  of  the  farmers,
face to face interview was made using a structured
questionnaire format. The interview was carefully made by
the first author after through discussion with the other
authors on questionnaire administration. Review and
cross checking of some randomly selected filled
questionnaires were also made as appropriate. The
questionnaire format was developed in such a  way  that

easy to recall. The questionnaire was developed in
English and translated into Afaan Oromo for
administration.

Data Analysis: The collected raw data was checked for
completeness and entered into Microsoft Excel 2007
program. The analysis was made using SPSS statistical
soft ware package version 16.0. Descriptive statistics was
used to determine the awareness of the respondents on
the selected zoonotic diseases and their means of
transmission to humans and their practices on prevention
and control of the diseases. A Pearson Chi-Square Test or
Fisher’s Exact Test was used to evaluate the statistical
significance of association of age, sex and educational
status of the farmers and their awareness on the selected
zoonotic diseases. The level of significance was held at
95% confidence interval and less than 0.05 level of
precision.

RESULTS

Demographic Characteristics of the Respondents:
Summary of the socio-demographic characteristics of the
respondents is presented in Table 1. They were aged
between 15 to 76 years with mean age of 41 and SD 13. 

Awareness of the Participants: From the 294
respondents, only 5.8% had heard of all the five selected
zoonotic diseases, while 15.6% of the respondents knew
the presence of animal diseases that can also affect
humans. The awareness level of the farmers about the
diseases, their ability of infecting humans and means of
transmission to humans is summarized in Table 2. 

From the total respondents, 128 (43.5%) had seen
rabid animals in their living and working areas, while 144
(49.0%) knew person (s) bitten by dog. Forty seven
(16.0%), 114 (38.8%) and 16 (5.4%) respondents knew
person (s) treated for TB, taeniasis and hydatidosis,
respectively. On the other hand, 63 (21.4%), 59 (20.1%), 95
(32.3%) and 10 (3.4%) were treated for cases suspected
and/or confirmed to be rabies, TB, taeniasis and
hydatidosis, respectively. 

Practices: Two hundred and eighty two (95.9%)
respondents raised different species of livestock. 43.2%,
27.2% and 12.2% respondents used to consume raw milk,
meat and egg, respectively. Eighty seven (29.6%)
respondents owned a total of 124 dogs from which, 48
(55.2%) were keeping a total of 68 (54.8%) free roaming
dogs. Selected practices of the farmers are summarized in
Table 3.
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Table 1: Socio-demographic characteristics of the respondents in the study districts
Characteristics Number Percent
Age
[15-34] 82 27.9
[35-49] 136 46.3
[50-64] 55 18.7
> 64 21 7.1
Sex
Male 231 78.6
Female 63 21.4
Educational status 
No formal education 134 45.4
Formal education 160 54.4
Total 294 100

Table 2: Awareness of the respondents on the diseases, their zoonocity and means of transmission to humans 
Mentioned means of 

Ever heard of disease Knew it is zoonotic transmission to humans 
------------------------------------------ ------------------------------------------ ------------------------------------------------

Disease Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) 
Rabies 245 (83.3) 49 (16.7) 232 (94.7) 13 (5.3) 214 (92.2) 18 (7.8)
Taeniasis 189 (64.3) 105 (35.7) 176 (93.1) 13 (6.9) 105 (59.7) 71 (40.3)
BTB 134 (45.6) 160 (54.4) 112 (83.6) 22 (16.4) 87 (77.7) 25 (22.3)
Hydatidosis 51 (17.3) 243 (82.7) 35 (68.6) 16 (31.4) 1 (2.9) 34 (97.1)
Brucellosis 65 (22.1) 229 (77.9) 19 (29.2) 46 (70.8) 0 (0.0 19 (100.0)

Table 3: Selected practices of the farmers on disease prevention and control
Response
--------------------------------------------------------------------------------------------------------

Variable Yes (%) No (%)
Share the same house with animals 53 (18.8) 229 (81.2)
Mix different species of animals in a stabling 123 (43.6) 159 (56.4)
Keep non-restricted dog (s) 48 (55.2) 39 (44.8)
Feed offal to their dogs 60 (69.0) 27 (31.0)
Treat or vaccinate their dogs 4 (4.6) 83 (95.4)
Slaughter animals outside of abattoir 294 (100.0) 0 (0.0)
Leave body of dying animals in open field 245 (83.3) 49 (16.7)
Consume raw food of animal origin 127 (43.2) 167 (56.8)

Table 4: The influence of farmers’ age, sex and educational status on their awareness on the five zoonotic diseases 
Ever heard of the disease
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Rabies Taeniasis BTB Hydatidosis Brucellosis
--------------------------- --------------------------- ---------------------------- ---------------------------- ---------------------------

Variable Yes (% ) No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) 
Age
[15-34] 63 (76.8) 19 (23.2) 49 (59.8) 33 (40.2) 35 (42.7) 47 (57.3) 14 (17.1) 68 (82.9) 13 (15.9) 69 (84.1)
[35-49] 121 (89.0) 15 (11.0) 89 (65.4) 47 (34.6) 66 (48.5) 70 (51.5) 23 (16.9) 113 (83.1) 31 (22.8) 105 (77.2)
[50-64] 44 (80.0) 11 (20.0) 37 (67.3) 18 (32.7) 26 (47.3) 29 (52.7) 12 (21.8) 43 (78.2) 16 (29.1) 39 (70.9)
> 64 17 (81.0) 19 (19.0) 14 (66.7) 7 (33.3) 7 (33.3) 14 (66.7) 2 (9.5) 19 (90.5) 5 (23.8) 16 (79.2)
x² (P-value) 6.135 (0.105) 1.077 (0.783) 2.088 (0.554) 1.686 (0.640) 3.492 (0.322)
Sex
Male 205 (88.7) 26 (11.3) 166 (71.9) 65 (28.1) 114 (49.4) 117 (50.6) 43 (18.6) 188 (81.4) 57 (24.7) 174 (75.3)
Female 40 (63.5) 23 (36.5) 23 (36.5) 40 (63.5) 20 (31.7) 43 (68.3) 8 (12.7) 55 (87.3) 8 (12.7) 55 (87.3)
x² (P-value) 22.727 (0.000) 26.947 (0.000) 6.185 (0.013) 1.208 (0.272) 4.123 (0.042)
Educational status 
No formal 101 (75.4) 33 (24.6) 72 (53.7) 62 (46.3) 51 (38.1) 83 (61.9) 19 (14.2) 115 (85.8) 24 (17.9) 110 (82.1)
Formal 144 (90.0) 16 (10.0) 117 (73.1) 43 (26.9) 83 (51.9) 77 (48.1) 32 (20.0) 128 (80.0) 41 (25.6) 119 (74.4)
x² (P-value) 11.233 (0.001) 11.946 (0.001) 5.611 (0.018) 1.723 (0.189) 2.520 (0.112)
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Table 5: The influence of farmers’ age, sex and educational status on their awareness on the zoonocity of the selected diseases
Know that the disease is zoonotic 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Rabies Taeniasis BTB Hydatidosis Brucellosis
--------------------------- --------------------------- ---------------------------- ---------------------------- ---------------------------

Variable Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) 
Age
[15-34] 60 (95.2) 3 (4.8) 42 (85.7) 7 (14.3) 30 (85.7) 5 (14.3) 8 (57.1) 6 (42.9) 2 (15.4) 11 (84.6)
[35-49] 113 (93.4) 8 (6.6) 86 (96.6) 3 (3.4) 58 (87.9) 8 (12.1) 16 (69.6) 7 (30.4) 10 (32.3) 21 (67.7)
[50-64] 43 (97.7) 1 (2.3) 36 (97.3) 1 (2.7) 20 (76.9) 6 (23.1) 9 (75.0) 3 (25.0) 5 (31.2) 11 (68.8)
> 64 16 (94.1) 1 (5.9) 12 (85.7) 2 (14.3) 4 (57.1) 3 (42.9) 2 (100.0) 0 (0.0) 2 (40.0) 3 (60.0)
x² (P-value) 1.220 (0.753) 7.618 (0.037) 5.180 (0.135) 1.655 (0.703) 1.809 (0.685)
Sex
Male 197 (96.1) 8 (3.9) 156 (94.0) 10 (6.0) 94 (82.5) 20 (17.5) 34 (79.1) 9 (20.9) 17 (29.8) 40 (70.2)
Female 35 (87.5) 5 (12.5) 20 (87.0) 3 (13.0) 18 (90.0) 2 910.0) 1 (12.5) 7 (87.5) 2 (25.0) 6 (75.0)
x² (P-value) 4.924 (0.026) 1.554 (0.373) 0.706 (0.527) 13.883 (0.001) 0.079 (1.000)
Education status 
No formal 96 (95.0) 5 (5.0) 67 (93.1) 5 (6.9) 41 (80.4) 10 (19.6) 14 (73.7) 5 (26.3) 6 (25.0) 18 (75.0)
Formal 136 (94.4) 8 (5.6) 109 (93.2) 8 (6.8) 71 (85.5) 12 (14.5) 21 (65.6) 11 (34.4) 13 (31.7) 28 (68.3)
x² (P-value) 0.043 (0.835) 0.001 (0.978) 0.611 (0.435) 0.360 (0.549) 0.329 (0.566)

Awareness of the Respondent Versus Their Sex, Age and due to the difference in the participants’ educational
Educational Category: Age, sex and educational status of status, their access to media and other public health
the respondents had no significant influence on about information services and the prevalence of the diseases in
70% of the awareness parameters considered for this the specific area. 
study. A significantly (P<0.05) larger proportion of male In this study, 189 (64.3%) respondents had ever heard
respondents had awareness on rabies. Similarly, of taeniasis, while only 105 (35.7%) of the 294 total study
significantly larger proportions of male farmers had ever participants indicated beef as a vehicle for transmission of
heard of taeniasis and knew that dog tapeworm can also taeniasis to humans. In our study, 40.1% of respondents
infect humans. The association between awareness of the had been affected by taeniasis and this might be the
respondents and their age, sex and education status is reason that only 64.3% of the respondents had heard of
summarized in Tables 4 and 5. the disease. Our result is also inline with the findings from

DISCUSSION found to have partial knowledge of the taeniasis-

Our result indicated that only 5.8% of farmers had known only by 31.2% farmers from Kilolo district of
heard of all the five selected zoonotic diseases; rabies Tanzania [12]. Such low awareness of the community
being the most frequently (83.3%) known disease. About (especially animal producers of the rural areas) on the life
fourty three (43.5%) of our respondents recognized rabid cycle of the parasite indicates that taeniasis-cysticercosis
animals in their vicinity, 49.0% knew persons bitten by is a neglected zoonotic disease in the different parts of the
dogs and 21.4% were treated for cases either suspected or world.
confirmed to be rabies. Moreover, from those farmers who Bovine tuberculosis had been heard by 134 (45.6%)
had heard of rabies and knew that it also affects humans, respondents and only 87 (29.6%) of the total respondents
92.2% mentioned its means of transmission to humans. knew that M. bovis (bovine TB) could be acquired
According to the study from Addis Ababa, rabies, through inhalation and consumption of raw milk and meat.
taeniasis, BTB and brucellosis were heard by 100, 89.06, A high number of respondents in Arsi-Negele area of Arsi
88.54 and 49.48% of study participants [9]. Among our zone had no detailed and accurate knowledge about
respondents, 15.6% of them knew that some animal zoonotic tuberculosis [10]. Only 37.1 and 25.7% small
diseases can also affect humans. This figure is very low dairy farm owners in Jimma town knew that cattle have
as compared to the 81.6% respondents from Arsi Negele tuberculosis and BTB is zoonotic, respectively [8].
district of Arsi zone [10]. These findings show the Moreover, in Adama, central Ethiopia, 35% of the
presence of knowledge gap from place to place and interviewee understood that cattle could have
between city and rural residents. Such variability could be tuberculosis from which only 32% also knew that bovine

other parts of the world. Respondents from Colombia were

cysticercosis complex [11]. Moreover, taeniasis was
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TB could be transmitted from cattle to humans [13]. 92% were ignorant [20]. These indicate that brucellosis is
Though  the  cause  is  not known, 59 (20.1%) one of the most neglected zoonotic diseases.
respondents of our study were treated for tuberculosis, Significant proportions of the study participants were
while 47 (16.0%) knew person (s) treated for tuberculosis. performing incorrect practices that enhance the
These facts on the occurrence of tuberculosis and maintenance and transmission of the zoonotic diseases in
awareness level of the farmers together with the existing the area. 18.8% respondents were sharing the same shelter
epidemiology of bovine TB in cattle from Jimma town and with animals, while 43.6% were mixing different species of
the surroundings [4] underline the presence of significant animals in a common housing. On the other hand, 43.2,
public health and economic implications of bovine 27.2 and 12.2% respondents used to consume raw milk,
tuberculosis in this area. meat and egg, respectively. 36.0 and 16.0% of study

In the current study, hydatidosis was found to be the participants were reported to consume improperly cooked
least ever heard disease and only 17.3% participants had and drink raw milk, respectively in Osun state of Nigeria
heard of it. Furthermore, only 35 (11.9%) and 1 (0.3%) of [18].
the 294 respondents knew that it is zoonotic and The result of this study indicated that age, sex and
mentioned one and more means of transmission of the education had no significant and consistent influence on
parasite to humans, respectively. Similarly, low proportion all of the awareness parameters considered in this study.
(28.3%) of householders from six districts of Jimma zone This indicates the absence of clear demarcation between
had heard of hydatidosis and only 3.9, 9.6, 7.0 and 1.9% of the awareness level of the participants with different sex,
the total householders were able to link its means of age group and educational status. In conclusion, the
transmission to humans to close contact with infected result of the current study revealed that the farmers in this
dogs, drinking water contaminated by dog faeces, study area had low awareness especially on hydatidosis
consumption of raw fruits and vegetables contaminated and brucellosis. The majority of the farmers were
by dog faeces and environment contaminated by viable performing incorrect practices that favor the maintenance
eggs of E. granulosus [14]. Moreover, 55.2% respondents and transmission of the diseases among the different
of this study keep free roaming dogs, 69.0% deliberately arrays of their hosts. Such life style put the community in
feed offal and condemned organs to their dogs, while only the area under high risk of acquiring the diseases.
4.6% reported to treat or vaccinate their dogs either Therefore, the results of this study necessitate detail
regularly or occasionally. On the other hand, none of the study on epidemiological and socioeconomic significance
interviewee of this study reported to slaughter animals in of these diseases in humans and health education via the
abattoir because of the  total  absence  of  slaughter One Health approach involving human health
house in rural areas of Ethiopia and also in this study professionals, veterinarians and municipality is
area. We found that 83.3% of the respondents of this recommended. Moreover, the intervention strategies via
study leave body of dying animals in open filed for dogs health educational should equally consider all of the
and other carnivores. Such frequent and incorrect farmers regardless of their sex, age and educational status.
practices were reported to be significantly associated with
the high occurrence of human hydatidosis in different ACKNOWLEDGEMENT
parts of the world [15-17]. 
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