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Abstract

Background: Antimicrobials and anthelmintics are the most commonly used veterinary drugs to control animal
diseases. However, widespread use of these drugs could contribute to the emergence of drug resistance.
Information on the practice of antimicrobial usage among food animal raising communities in Central Ethiopia is
scarce. We used a standardised questionnaire survey to assess knowledge, awareness, and practices related to drug
use and resistance in food animals among the farmers in and around Bishoftu town.

Results: Of the total of 220 livestock owners interviewed, around 80% of the respondents were not able to define
what antimicrobials are and for what purposes they are used. Only 14.1% (n = 31) of the respondents had
awareness about antimicrobial resistance (AMR) and its consequences; and 35.5% (n = 11/31) and 9.7% (n = 3/31) of
them agreed that the irrational use of antimicrobials in animals could lead to AMR in animals and humans.
Oxytetracycline was the most commonly available antibiotic in veterinary drug shops/pharmacies and the most
widely used drug in the area. However, 43.3% of the respondents did not see clinical improvements after using
antibiotics. Similarly, the respondents explained that no response was observed in 73.3, 70.8 and 52.5% of the cases
after medication with anthelmintics, antiprotozoal and acaricides, respectively. About 56.7% of the respondents
considered traditional medicines equally important to modern medicines. It was also noted that there were illegal
drug vendors, dispensing medicines under unfavourable conditions which include a direct exposure to sunlight,
which practice violates the drug handling and storage recommendations given by WHO.

Conclusion: The study revealed that there is a general lack of awareness among food animal owners about the
correct use of antibiotics and anthelmintics. The widespread misuse and improper drug dispensing and handling
practices observed in this study can affect the drug quality and can also contribute to the development of drug
resistance in central Ethiopia.
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Background
Provision of complete animal health care necessitates
the availability of safe, effective and affordable drugs of
the required quality in adequate amounts at all times.
Veterinary drugs or veterinary medicinal products
(VMPs) are necessary to meet the challenges of provid-
ing adequate amounts of food for the growing human
population, as drugs prevent and cure diseases in
food-producing animals [1]. Antibiotics are considered
among the most commonly used classes of VMPs for
several purposes, including treatment and prevention of
infections as well as growth promotion [2]. Antibiotics
classified by the WHO as critically important for use in
human medicinal care are also used in pigs, poultry, and
cattle as growth promoters [3]. Similarly, several anthel-
mintics are shared between humans and animals, which
is a growing problem that is counteracted by annually
switching the class of anthelmintics [4].
The use of VMPs, mainly antibiotics, in food animals

has raised public health concerns [5] as some of the
bacteria in the gastrointestinal tracts are developing
resistance to antibiotics [6]. Previous studies have
shown that inappropriate uses of antibiotics in animals
result in the emergence of antibiotic-resistant microor-
ganisms, which can transfer to humans [7]. Furthermore,
infections that were once cured by the introduction of
antibiotics are now more difficult to combat because
of the emergence of antimicrobial resistant organisms
[8]. The irrational and overuse of antibiotics result not
only in the development of resistant bacterial strains,
but also in adverse health issues such as allergic reac-
tions [2] and economic burdens on the national health
system [9, 10].
Indiscriminate use of veterinary drugs, mainly antimi-

crobials, anthelmintics, and acaricides in food animals
also play a major role in the development of antimicro-
bial resistance (AMR) which has put the public health at
risk [11–13]. This problem is further worsened by ir-
rational use through free access to prescription drugs
and their administration at sub-therapeutic concentra-
tions for a long period of time [2]. Such conditions
favour the selection and spread of antimicrobial resistant
strains in animals, environment and humans [14–16].
Studies on the use of antimicrobials and anthelmintics

in food animals are of paramount importance to under-
stand the potential risks posed by the emergence of
AMR to animals and the public health [11]. Further-
more, understanding the pattern of antimicrobial usage
and its occurrence, and identifying associated risk factors
will pave a way to taking cost-effective actions [17].
Therefore, this study was designed to assess the know-
ledge, awareness, and practices of VMPs, focusing on
the use of antimicrobials and anthelmintics among food
animal owners and animal health professionals.

Materials and methods
Study area and design
This study was conducted between December 2013 and
March 2014 in central Ethiopia, Bishoftu city and its en-
virons. Farmers around Bishoftu city practice a mixed
crop-livestock farming system, where the draft power
and the manure of the livestock are used to cultivate the
crops, and the crop residues are used as animal feed
[18]. Data on the number of animals in the area, number
of animals per farm and/or a total number of animals
who received treatment by visiting veterinary centers
during the study period was not available. Hence, we
used a study design where a pre-tested standardised
questionnaire was administered by conducting personal
interviews with 120 livestock (dairy, beef, and poultry)
owners. The livestock owners were selected by means of
a stratified random procedure, where from a list of 12
farmers’ associations (locally called ‘Kebele’) surrounding
Bishoftu city, six were randomly selected. From each se-
lected Kebele, one village was randomly chosen and 20
food animal owners per Kebele (irrespective of the ani-
mal species) were again randomly selected and inter-
viewed. The interviewer contacted heads of the selected
households and administered the questionnaire
face-to-face in the local language. Additionally, a
convenience-based client intercept questionnaire was
administered through interviews with 100 animal owners
from the villages around Bishoftu city at veterinary
clinics and /or pharmacies or drug shops when they
came to buy medicines. All (n = 9) veterinary pharmacies
or drug shops found in Bishoftu city were also visited
and inspected for drug storage and arrangement condi-
tions; and the professionals working in them were also
interviewed. These interviews were conducted in six
farmers’ associations, as well as at the College of Veter-
inary Medicine and Agriculture (veterinary teaching hos-
pital, the Society for the Protection of Animals Abroad
[SPANA] and Donkey Sanctuary projects clinics), at
Ada’a district veterinary clinic and nine private veterin-
ary pharmacies. Details of the questionnaire formats ad-
ministered to the livestock owners and to the
professionals working in the veterinary clinics/pharma-
cies (in the English language) are presented in Annexs 1,
2 and 3.

Data collection and analysis
For the data collection, we followed the approach de-
scribed by Gonsalves et al. (2005) [19]. Briefly, the struc-
tured questionnaire used for this study included
questions related to the pattern of drug use, knowledge
assessment about antimicrobials and AMR, the source
of the antimicrobial agents, time and method of admin-
istration, handling of drugs and general information
about the informants such as education level, age, and
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sex. The gathered data were stored in an excel spread-
sheet and analysed using SPSS version 20.

Results
Demographics and practice of drug usage among
respondents
The majority of the respondents were male (81%, 178/
220). Of the 220 respondents, 27% had no formal educa-
tion, 43% had primary school, 28% secondary school,
and 1% had tertiary education. Out of the 100 respon-
dents interviewed at the veterinary clinics and/or phar-
macies, 85% visited the clinics to treat (an) animal(s)
rather than buy non-prescription medicines, and 77% of
them were frequent visitors (more than three times in
the last one year).
Among drugs provided to animal owners (n = 89/100),

anthelmintics were most frequently dispensed (82%).
Eighty percent (176/220) of the respondents used only
modern medicines, while the remaining 20% also used
traditional medicines to treat their animals. Antibiotics
and anthelmintics were prescribed to treat different
signs and/or symptoms of tentatively diagnosed cases
(Table 1). Common signs and symptoms of livestock dis-
eases as described by the owners were associated with
the musculoskeletal and integumentary systems (32%),
generalised or multiple systems (26%), the digestive sys-
tem (24%), or the respiratory system (17%). The survey
also indicated that livestock owners were purchasing
drugs from private drug venders (35.8%), government
drug shops (24.2%), or both (40%). In case the animal
did not respond to the treatment, 75% of the respon-
dents returned to the same clinic, 14% of them slaugh-
tered or sold the animal, 3% visited a different clinic, 6%
switched to traditional medicines while 2% never experi-
enced treatment failure. Sixty-six percent (66/100) of the
respondents obtained professional counseling on drug
usage from animal-health assistants, while 10% (10/100)
and 6% (6/100) obtained this counselling from veterinar-
ians and non-animal health professionals, respectively.
However, the remainder (18%) of the respondents did
not receive any counseling service. Among animal

owners who received professional counseling, 81% of
them indicated to have obtained a good understanding
of the explanation, whereas 19% did not.
Among the 120 farmers interviewed at the six farmers’

associations, 79.2% of them could not read and under-
stand English, and 56.7% of them could not check the
expiry date of the drugs. Based on pathognomic clinical
signs of livestock diseases, the problems/diseases re-
cently requiring drugs as described by the respondents,
were musculoskeletal and integumentary problems
(blackleg, ectoparasites, lameness, foot rot, actinomyco-
sis, actinobacillosis, and dermatitis) (74.2%), digestive
problems (bloat, endoparasitosis, colic, coccidiosis, and
blueish hardened tongue) (59.2%), general systemic
problems (anthrax, lumpy skin disease, foot and mouth
disease, orf, babesiosis, rabies, uraemia, sheep pox, fowl
typhoid, Newcastle disease, and poisoning) (57.5%), re-
spiratory problems (pneumonia, pasteurellosis, and dic-
tyocaulosis) (10%), and reproductive problems (dystocia
and abortion) (5%).
The survey also revealed that only 36.7% (81/120) of

the respondents practiced deworming of their animals
three times a year. The anthelmintic preferences of the
farmers showed that 69.2% of them preferred the green
colour anthelmintic (albendazole), 16.7% the yellow
colour (tetramisole) and the remaining 14.1% did not
have any colour preference. When the farmers treated
their animals, they determined the dose of anthelmintics
by the animals’ age, body condition and body weight
(Table 2). Antibiotics commonly used in the study area
were oxytetracycline, penstrep (procaine penicillin and
dihydrostreptomycin fixed combination), procaine peni-
cillin and sulfa drugs. Though 60.8% of the farmers re-
ported that they did not have information about
antibiotics, 11.7% of them used oxytetracycline while the
use of other antibiotics was very low. Farmers reported
that they could administer antibiotics themselves via dif-
ferent routes (Table 2).
Drugs frequently purchased by the respondents from

the veterinary drug stores and pharmacies were antipro-
tozoal (97.5%), anthelmintics (87.5%), antibiotics (58.3%),

Table 1 Antibiotics and anthelmintics prescribed for common clinical signs and/or symptoms of sick animals in and around Bishoftu
city, Central Ethiopia

Clinical signs Anthelmintics Antibiotics

Frequency Percent Frequency Percent

Respiratory* 71 59.2 33 27.5

Musculoskeletal and integumentary# 16 13.3 25 20.8

Digestive system$ 87 72.5 14 11.7

Generalized systemic*# 67 55.8 47 39.2

Key: Anthelmintics (albendazole, fenbendazole, tetramisole and ivermectin); Antibiotics (oxytetracycline, penstrep [procaine penicillin and dihydrostreptomycin
fixed combination], and sulfa drugs); * Chronic coughing, sneezing, pneumonia and nasal discharge; # Mandibular region swelling, shivering, hernia, trauma and
back sore; $ Difficult to defecate, diarrhoea, endoparasites, colic, bloating, no regurgitation, and vomiting; *# Inappetence, salivation, urine discoloration, urination
problem, depression, lesion in the mouth, bleeding from mouth and emaciation
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and acaricides (1.7%). The respondents mentioned that
the anthelmintics were used to treat abnormalities re-
lated to the digestive (72.5%), the respiratory (59.2%),
generalised (55.8%) and the musculoskeletal and integu-
mentary (13.3%) systems. Similarly, antibiotics treatment
was also dispensed for generalised or systemic (39.2%),
the respiratory (27.5%), the musculoskeletal (20.8%), and
the digestive (11.7%) systems abnormalities (Table 2).
The response of the animal owners regarding the reac-

tion of their sick animals following treatment with anti-
biotics, anthelmintics, acaricides or antiprotozoal drugs,
respectively, indicated that in 43.3, 73.3, 52.5 and 70.8%
of the cases, they did not see clinical improvements
(Table 3). The survey also showed that most of the
farmers (53.4%) used both traditional and modern medi-
cines to treat their animals; however, 40.8% of the
farmers used only modern medicines, 3.3% used neither
traditional nor modern medicines, and 2.5% used only
traditional medicines. Overall, 55.9% of the farmers used
specific herbal traditional medicines to treat bloat
(32.5%), anthrax (8.3%), blackleg (21.7%) and other dis-
ease conditions (10.8%). Most of these traditional medi-
cinal preparations were administered via intra-nasal and

oral routes. In general, among the animal owners (n =
220), 94.2% of them obtained treatment for their animals
by prescription (64%) and non-prescription drugs
(30.2%) and the remaining 5.8% never used any modern
medicines to treat their animals.
Knowledge assessment about the antimicrobials use

and resistance revealed that most of the respondents
(80%, n = 176/220) were not able to define what an anti-
microbial is nor the purposes it is used for. Furthermore,
only 14.1% (n = 31) of the respondents were aware of
AMR and its consequences. Among these, only 35.5%
(n = 11/31) and 9.7% (n = 3/31) of them agreed that the
irrational use of antimicrobials in animals could lead to
AMR in animals and humans, respectively.
The interviews held with personnel in the veterinary

pharmacies/drug shops revealed that anthelmintics
(albendazole, ivermectin, tetramisole) and antibiotics
(oxytetracycline, penstrep [penicillin and streptomycin
fixed combination], and penicillin) were always available
in veterinary pharmacies/drug shops. Among these,
albendazole and oxytetracycline were the drugs most
purchased, followed by acaricides (diazinon and mala-
thion), vitamins (multivitamin) and minerals (calcium
borogluconate, ferrous sulphate) (Table 4). The educa-
tion levels of the personnel working in the veterinary
pharmacies/ drug shops were: graduates from high
schools (11.1%), from two or three year diploma
programme colleges (33.3%) and universities graduates
(55.6%). Although all the drug dispensers responded that
they were frequently checking the expiry dates of drugs
available in their pharmacies/shops, the drug storage
and arrangement conditions observed during the visits
for the interviews were good (44.4%), fair (33.3%) and
poor (22.2%). The criteria for being classified as good,
fair, and poor are described in detail in Annex 3.

Discussion
Inappropriate use of antimicrobials, especially antibiotics
shared between humans and animals, plays a leading
role in the emergence of AMR [20]. In this survey, the
socio-demographic characteristics of the respondents in-
dicated that most of the animal patient encounters were
brought to clinics by a male (81%). This may be because
culturally most rural women are engaged in the house-
hold activities. The survey also revealed that 27 and 43%
of the interviewed farmers had no formal education or
attended only primary school, respectively. This shows
that most of the animal owners (70%) did not under-
stand the information given by drug dispensers or were
not able to read and understand the information written
on the drug labels/leaflets in English. For this reason,
farmers use the colour of drugs to identify them. This
study is in line with the study conducted by Regassa et
al. (2013) [21].

Table 2 Ways of dose determination for anthelmintic and route
of antibiotics administration by the respondents (n = 120) in and
around Bishoftu city, Central Ethiopia

Variables Frequency Percent

Dose determination for anthelmintics

Age only 44 36.7

Body condition only 2 1.7

Body weight only 7 5.8

Age and body condition 53 44.2

Age, body condition and body weight 11 9.2

Age and body weight 3 2.5

Routes of antibiotics administration

Intramuscular 60 50

Orala 57 47.5

Subcutaneous 1 0.8

Don’t know 2 1.7
afor chicken

Table 3 Response to treatment as complained by respondents
in six farmers associations (n = 120 respondents) around
Bishoftu, Central Ethiopia

Drug type Post treatment response of treated animals

Good % No response % Bad %

Antibiotics 53.3 43.3 3.3

Anthelmintics 25.0 73.3 1.7

Acaricides 46.7 52.5 0.8

Antiprotozoals 29.2 70.8 0.0
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Diverse groups of antimicrobials were used for all
similar clinical signs and symptoms without reaching a
final diagnosis. For instances, antibiotics such as oxy-
tetracycline, penstrep, and sulfa drugs were used to treat
animals with clinical signs of the respiratory system
(27%), the musculoskeletal system (20.8%), the digestive
system (11.7%), and signs associated with systemic dis-
eases (39.2%). Misuse of these antibiotics could contrib-
ute to the development of antibiotic resistance
microorganisms in animals and might facilitate the
transmission of resistant bacteria to humans [22, 23].
Similarly, most of the farmers did not use deworming
programmes regularly and administered anthelmintics to
animals regardless of the animals’ age, body condition
and body weight, without prescription from animal
health professionals. This may be the reason for a poor
response to anthelmintic treatment. This observation
has also been noted in the report from Ethiopia by
Regassa et al. (2013) [21]. Besides, the drugs’ withdrawal
time was not adhered to regarding the use of animal
products (milk, meat) for human consumption from the
animal under medication. This report is in line with the
studies conducted by Beyene et al. (2015) in Ethiopia
[24] and by Karimuribo et al. (2005) in Tanzania [25].
Furthermore, studies on the prescribers’ and dis-

pensers’ educational level revealed that the academic
qualification of personnel working in the veterinary
pharmacies was high school (11%), which may favour
the illegal use of the drug owing to their lack of formal
training on the handling and dispensing of veterinary
medicines. In the study area antimicrobials were sold
without prescription papers. Besides, the personnel

working in the veterinary pharmacies could also give advice
to clients. As these people, however, have no full informa-
tion about animal diseases, drug use, side effects, with-
drawal period and proper route of drug administration, this
unprofessional situation can lead to drug residues and/or
AMR development. This suggestion is in accordance with
the study conducted by Mmbando (2004) [26].
Illegal drug venders found in Bishoftu city did not

want to take part in this survey. But observing how they
handle the drugs while distributing them to the farmers,
showed that they dispensed medicines in a packet in dir-
ect sunlight, violating the drug handling and storage rec-
ommendations by the WHO [27], and possibly causing
substantial changes to the drug active ingredients. On
the other hand, legal private drug venders were seen to
practice veterinary service just outside of their phar-
macy, especially during market days. It was also ob-
served that while the professionals were giving clinical
services, a family member stays in the pharmacy and
sells the drugs to farmers. Since family members have
no knowledge about dispensing drugs, this practice
might promote drug misuse that could lead to the devel-
opment of drug resistance. Poor drug storage conditions
further enhance the risk of AMR, which agrees with the
conclusions of Komolafe (2003) [28] and Amabile-Cuevas
(2010) [29] in Malawi. Furthermore, most animal owners
in this study complained about the absence of clinical
improvement after their animals had been treated with
antimicrobials (antibiotics and antiprotozoals), insecticides
or anthelmintics. This could be due to drug misuse
(animals receive treatment without a correct diagnosis) or
improper dose administrations (which leads to low plasma

Table 4 Type of drugs available in veterinary pharmacies or drug shops and livestock owners’ preferences in and around Bishoftu,
Central Ethiopia

Codes of
pharmacies

Type of drugs/ chemicals

Drugs available in the shops Farmers preference to buy by decreasing order

A AB, AH, anti-inflammatory, local anaesthesia, disinfectants, antidote, antitoxin, acari-
cides, minerals and vitamins

AB, AH, mineral and vitamins, acaricides,
antiprotozoal

B AB, AH, acaricides, antiprotozoals, minerals and vitamins AB, AH, acaricides, minerals and vitamins,
antiprotozoals,

C AB, AH, acaricides, antiprotozoal, mineral and vitamin Minerals and vitamins, AH, AB, acaricides,
antiprotozoals

D AB, AH, acaricides, antiprotozoals, mineral and vitamin AH, AB, acaricides, minerals and vitamins, and
antiprotozoals,

E AB, AH, disinfectant, acaricides, antiprotozoals, mineral and vitamin Minerals and vitamins, AH, AB, acaricides,
antiprotozoals

F AB, AH, acaricides, antiprotozoal, minerals and vitamins AH, AB, acaricides, mineral and vitamin

G AB, AH, antiprotozoals, minerals and vitamins AH, antiprotozoals, AB, minerals and vitamins,
acaricides

H AB, AH, acaricides, vitamin and antiprotozoals AH, antiprotozoals, acaricides, AB, minerals and
vitamins

I AB, AH and vaccines AH, AB

Key: AB antibiotics, AH anthelmintics
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drug concentration). Both can decrease the clinical effect-
iveness of the drugs and may also encourage the develop-
ment of drug resistance. The practices of antimicrobials
and other drug used in the study area are not in agree-
ment with the recommendations reported by Le and
Munekage (2004) [30].
On the other hand, information collected from the

owner on how they manage the diseased animals, re-
vealed high public health risks. For instance, some of the
farmers incorrectly used the diseased animal for human
consumption or practiced traditional medicines. Some of
them consumed the diseased animal meat without
proper inspection of the carcass, or without considering
the drug withdrawal period. The drug residue available
in the edible tissues may cause hypersensitivity/allergic
reactions, mutagenicity, and carcinogenicity, in humans,
or promote AMR development through a selection of
AMR determinants that may spread to human patho-
gens [1]. Furthermore, 56.7% of the farmers used trad-
itional medicines to treat various animal diseases,
whereby most of these traditional preparations were
given via the intra-nasal or the oral route. This shows
lack of awareness among farmers about the correct use
of medicines, the route of administration, and about side
effects. These traditionally used medicines themselves may
cause a respiratory disease known as drenching pneumonia
when they are administered improperly intra-nasally or
orally by retracting the tongue of the animal from the
buccal area, which is not an uncommon practice.

Conclusions
This study shows that livestock owners were using similar
antimicrobials for all kinds of ailments and that most of
them were not aware of the AMR and its consequences.
Antibiotics and anthelmintics were misused without
proper diagnosis of cases. Drugs were obtained from il-
legal drug vendors and most livestock owners were
illiterate and therefore unable to read and understand the
instructions. Mostly, the farmers administered the drugs
without getting advice from animal health professionals
and by using improper and simple dose estimations based
on age and body weight of the animals. This has public
health implications as it may lead to failure of medication,
development of AMR, and occurrence of drug residues in
food animal products. The observed habits of buying
drugs based on colours, and using them without proper
diagnosis, prescription, dose, frequency, duration, and
routes of administration may lead to the emergence of
antimicrobial and anthelmintic resistance. Thus, the Ethi-
opian Veterinary Drug and Feed Administration and Con-
trol Authority (VDFACA) should strengthen its
surveillance of monitoring illegal drug handlings, and
should also raise awareness among livestock owners about
rational veterinary drug use and AMR.
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