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Abstract

Introduction: antimicrobial resistance (AMR) is a
growing public health concern driven by the
indiscriminate use of antibiotics in livestock
production. This study aimed to assess the
prevalence of AMR in Escherichia coli isolates from
pig farms in Ebonyi State, Nigeria, and evaluate
pig farmers' knowledge, attitudes, and practices
(KAP) regarding antibiotic use. Methods: a cross-
sectional study was conducted across pig farms,
where fecal samples were collected from pigs (13
finishers, 36 piglets) and analyzed for bacterial
isolates and antibiotic susceptibility. A structured
questionnaire was also administered to assess pig
farmers' KAPs on antibiotic use. Results: results
showed the E. coli isolates exhibited multiple
antibiotic resistance, with high resistance rates
seen for Oxytetracycline (94.7%), Chloramphenicol
(62.1%), and Colistin (59.5%). Furthermore,
farmers showed poor knowledge of AMR (54%),
negative attitudes toward responsible use (68%),
and also administered antibiotics to pigs without
veterinary consultation (92%). The chi-square
analysis revealed significant associations between
AMR prevalence and farmers' education level (x*=
7.72, p= 0.005), years of experience (x>= 30.52, p=
0.000), use of professional veterinary services (x*=
5.75, p= 0.016), overall attitude (x?= 6.05, p=
0.013), and antibiotic use (x*= 16.73, p= 0.000).
Farms with higher antibiotic usage had
significantly (p < 0.05) higher AMR prevalence.
Conclusion: our findings highlight the need for
stricter antibiotic use regulations, and targeted
AMR education programs for pig farmers in
Nigeria. We recommend improved funding for
molecular studies to investigate antibiotic
resistance genes (ARGs) of zoonotic pathogens in
the animal health sector. Given the transboundary
nature of AMR, enhanced surveillance is also

critical for mitigating it's spread, to safeguard
global public health.

Introduction

Antimicrobial resistance (AMR) has emerged as a
global health crisis with profound implications for
both human and veterinary medicine [1,2]. The
World Health Organization (WHO) has recognized
AMR as one of the most pressing public health
challenges, warning that if left unaddressed, it
could lead to a post-antibiotic era where common
infections become untreatable [3]. The
widespread and often indiscriminate use of
antibiotics in food animal production is a
significant driver of AMR, as inappropriate
antibiotic use exerts selective pressure on
bacterial populations, facilitating the emergence
and dissemination of resistant strains [4,5]. Pig
production, a major component of global animal
agriculture, is particularly associated with high
antibiotic usage due to intensive farming practices,
which often necessitate the use of antimicrobials
for disease prevention, growth promotion, and
treatment [6,7]. In Nigeria, particularly in Ebonyi
State, pig farming plays a crucial role in rural
livelihoods and food security [8,9]. However, the
indiscriminate use of antibiotics, including self-
prescription by farmers, poor adherence to
withdrawal periods, and the absence of veterinary
regulation, raises concerns regarding the
emergence and spread of antimicrobial-resistant
pathogens within pig farms and beyond [10,11].
The unregulated access to antibiotics further
increases this problem, as farmers frequently
procure antibiotics from open markets without
prescriptions or professional guidance, thereby
increasing the likelihood of suboptimal dosing,
prolonged usage, and the emergence of multidrug-
resistant bacterial strains [12,13].

The increasing burden of AMR poses a significant
threat to public health, food safety, and animal
productivity [14,15]. Bacteria such as Escherichia
coli, Salmonella spp. and Staphylococcus aureus,
commonly found in pigs, have been reported to
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exhibit resistance to multiple antibiotics, raising
concerns about their potential transmission to
humans through occupational exposure or
consumption of contaminated pork
products [16,17]. Escherichia coli is a common
commensal bacterium in the gastrointestinal tract
of animals and humans, but certain strains have
developed resistance to multiple antibiotics,
posing a significant public health threat [18,19].
Antibiotic-resistant E. coli, particularly those
producing extended-spectrum beta-lactamases
(ESBLs) and carrying resistance genes such as mcr-
1 for colistin resistance, have been increasingly
detected in livestock, including pigs [20]. These
resistant strains can spread through direct contact,
contaminated  food products, and the
environment, facilitating the transmission of
resistance genes to other bacterial pathogens [21].
Despite the global recognition of this issue, there
remains a paucity of data on the prevalence of
AMR in pig farms in Nigeria, particularly in Ebonyi
State. Additionally, while various studies have
documented the knowledge, attitudes, and
practices (KAP) of livestock farmers regarding
antibiotic use, few have focused specifically on pig
farmers, whose production systems and
management practices may differ from those of
poultry and cattle farmers [22]. Without empirical
data on the prevalence of AMR and the factors
influencing antibiotic use among pig farmers, it is
difficult to formulate targeted intervention
strategies to combat the risks associated with
antimicrobial misuse [23].

This study aims to bridge the knowledge gap by
assessing the prevalence of antimicrobial
resistance in pig production systems in Ebonyi
State and evaluating the KAP of pig farmers
regarding antibiotic usage. The findings of this
study will contribute to ongoing national and
global efforts to combat AMR by providing region-
specific data that can inform regulatory
frameworks and public health interventions. The
global relevance of this study cannot be
overemphasized, as AMR is a transboundary
issue that extends beyond individual farms or

countries [24]. Resistant bacterial strains have the
potential to spread across borders through
international trade, travel, and environmental
pathways, necessitating a concerted, One Health
approach to tackling the problem [25,26]. Sub-
Saharan Africa has been identified as a high-risk
region for AMR due to the widespread misuse of
antibiotics, weak enforcement of regulations, and
limited surveillance systems [7]. Given that Nigeria
is one of the largest producers and consumers of
livestock in Africa [27], addressing antibiotic
misuse in pig production will be instrumental in
reducing the risk of drug-resistant infections in
both animals and humans [28].

Methods

Study area

The study was carried out across pig farms
in Ebonyi  State, South-Eastern  Nigeria,
geographically located between latitude 6.2649°N
and longitude 8.0137°E. The vegetation of the
region is predominantly derived from the
savannah, with mean annual low temperature of
25.87°C and relative humidity between 42.84-
70.53% [29].

The study was conducted in two phases: 1)
bacteriological study; 2) questionnaire survey.

Bacteriological study

Study design: a cross-sectional study design was
used, where pigs were purposively selected, based
on the population sizes of the production stages
available in each herd. A total of 49 pigs (13
finishers and 36 piglets) were sampled.

Sample collection and processing: faecal samples
were collected from selected pigs, labeled
appropriately and transported to the Microbiology
laboratory of the Department of Microbiology,
Alex Ekwueme Federal University, Ebonyi State.
Samples were inoculated and incubated at 37°C
overnight for pre-enrichment, after which
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suspected organisms were isolated and preserved
in slopes at 4°C to 8°C [30].

Bacterial identification: streak method was used
to get discrete colonies of the bacteria growth on
Eosin Methylene Blue agar. The inoculated plates
were incubated at 37°C for 24 hours. Escherichia
coli growth was identified and isolated from the
primary culture based on its characteristic metallic
green sheen appearance [30].

Antibiotic susceptibility testing: the isolated
organisms were streaked onto a nutrient agar
plate for susceptibility testing. Antibiotic discs
were placed on the plates at different intervals to
monitor zones of inhibition. The plates were
incubated at 37°C for 24 h. The zones of inhibition
were measured using a meter rule and quantified
as either (+), (+), or (+) based on the size of the
clearance [30].

Questionnaire survey

The survey was carried out in 11 Local
Government Areas which were purposively
selected based on the availability and accessibility
of pig farms.

Data collection: pig farmers (n= 50) were
purposively selected based on their willingness to
allow themselves and their farms to be included in
the study. Data was collected using structured
guestionnaires administered to farmers. Also,
focus group discussions (FGD) and in-depth
interviews were used to triangulate and clarify the
points that appeared not to have been sufficiently
addressed by the respondents.

Data analysis: data were coded and entered into
Microsoft Excel spread sheets. Descriptive data
were computed to define farm characteristics and
to determine AMR knowledge, attitudes, and
practices. Herd sizes were classified into small
(1-100 pigs), medium (101- 200 pigs), and large-
scale farmers (>200 pigs). Each question had either
zero or one point, resulting in the maximum
obtainable points of four, distributed according to

the number of questions. Respondents that had
0-1 point and 2-3 points were rated inadequate
and adequate respectively. Same process was
used to assess the farmers' attitude to AMR. The
maximum obtainable points of seven (7) was
distributed according to the number of questions.
Respondents that had 0-3 points and 4-7 points
were rated negative and positive respectively.
Pearson's Chi-square tests were used to
examine possible associations between farm
characteristics, level of knowledge and attitude of
farmers on AMR, antimicrobial wuse, and
prevalence of resistance to different types of
antibiotics. Data was analysed using IBM SPSS
Statistics (version 25.0) software, and p-value of
< 0.05 was considered significant.

Results

The prevalence of resistant E. coli isolates to
tested antibiotics

The E. coli isolates were resistant to eight (8)
antibiotics, with a prevalence of resistance greater
than 20%. These included Clarithromycin (35.7%),
Nitrofurantoin (44.7%), Chloramphenicol (62.1%),
Amoxicillin ~ (41.2%), Streptomycin  (32.4%),
Oxytetracycline (94.7%), Tylosin (48.6%), Colistin
(59.5%), and multiple drug resistant (MDR)
(59.2%) (Figure 1).

Farm and
characteristics

respondents’ demographic

Majority of respondents (88%) were farm owners,
while 12% were farm workers. Amongst them,
58% were males, with 42% as females. For
occupational engagement, 52% were solely into
pig farming, 26% combined pig farming with
trading, and 20% combined pig farming with public
service. The age distribution showed that 62%
were between 25-45 years, while 38% were > 45
years. Majority (76%) had obtained tertiary
education, while 24% had education below the
tertiary levels. Pig farming experience varied, with
68% respondents having 1-10 years of experience
and 32%) having >10 years of experience. Farm
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classification based on herd size showed that 40%
respondents were small-scale farmers (1-100 pigs),
38%) were medium-scale farmers (101-200 pigs),
and 11 22% were large-scale farmers (more than
200 pigs). Only 38% of the farms used regular
professional veterinary services, while 62% did not
(Table 1).

Assessment of farmer's knowledge on antibiotics
use and AMR

This is presented in Table 2. A significant
proportion of farmers (42%) reported they had
heard of AMR, while (58%) said they had not.
Among those who were aware, 36% heard through
seminars/workshops, 14% through pig farmers'
forums and social media, and 22% through
radio/TV programs. Also, 46% had received
training on antibiotic use, and 46% were aware of
the risks and consequences of antibiotic misuse
and AMR. Overall, 54% respondents were rated as
having inadequate knowledge of antibiotic use and
AMR.

Farmers' attitudes toward antibiotic use and
AMR in pig farms

Out of 50 respondents, 78% believed that pigs
grow better and healthier when given antibiotics,
and 62% respondents said it was important for
their pigs to receive antibiotics when sick.
Additionally, 68% believed antibiotics improved
pig production, and 52% believed it did not matter
who prescribed and administered antibiotics. Cost
concerns also influenced veterinary consultation,
with 58% respondents considering professional
veterinary services too expensive and opting for
alternatives, whereas 42% preferred professional
veterinary services. It was not economical for 60%
respondents to take samples from sick pigs before
administering antibiotics. Furthermore, 78%
respondents considered antibiotic susceptibility
testing a waste of time and resources, whereas
22% disagreed. Overall, 68% respondents
exhibited a negative attitude toward antibiotic use
and AMR (Table 2).

Pig farmers' practice on antibiotics use and
antimicrobial resistance

Majority of respondents (92%) acknowledged they
used antibiotics for their pigs, while 8% did not.
Decision-making on antibiotic type and dosage
varied: 30% decided themselves, 24% relied on
other farmers, 16% followed drug vendors'
recommendations, and 30% consulted
veterinarians. Regarding the initiation of antibiotic
administration, 14% respondents started from 1
week of age, while 38%, 28%, and 20% began at 2,
3, and > 4 weeks of age, respectively. Most
respondents (76%) used antibiotics for disease
prevention and weight gain, whereas 24% used
them strictly for treating observed diseases. On
withdrawal periods before selling pigs for
slaughter, 24% waited 0-14 days after antibiotic
administration, while 76% waited > 14 days.

Antibiotics commonly used by the pig farmers

Six (6) injectable antibiotics were used by
the farmers. These were oxytetracycline (34%)
and gentamycin (24%), followed by
penicillin/streptomycin combination (18%),
enrofloxacin (12%), tylosin (8%), and colistin (4%)
(Figure 2).

Effect of farmers' characteristics, knowledge,
attitude, and practices on the prevalence of AMR
in pig farms

Age: thirty-one (31) of the forty-nine (49) resistant
E. coli isolates were from farms owned by farmers
aged 25-45 years, with 64.5% classified under the
low-prevalence (0-20%) AMR group, while 35.5%
were in the high-prevalence (>20%) group. The
remaining 18 isolates were from farms owned by
farmers over 45 years, all of which (100%) fell into
the  high-prevalence  (>20%) antimicrobial
resistance group, with none in the low-prevalence
category. Antimicrobial resistance was significantly
influenced by farmers' age, as farms owned by
those over 45 years exhibited a significantly higher
resistance rate (100%) compared to farms owned
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by farmers aged 25-45 years (35.5%) (x®>= 17.04, df
=1, p = 0.000).

Gender: out of the 49 E. coli resistant isolates
studied, 41 were from farms managed by males,
with 41.5% classified under the low-prevalence
(0-20%) AMR group, while 58.5% were in the high-
prevalence (>20%) group. Among the 8 isolates
from farms managed by females, 25.0% belonged
to the low-prevalence (0-20%) group, and 75.0%
were in the high-prevalence (>20%) group.
Antimicrobial resistance was not significantly
different (x®>= 0.23, df= 1, p= 0.63) between farms
managed by male and female pig farmers.

Level of education: out of the 49 E. coli resistant
isolates examined, 11 were from farms managed
by farmers with education below the tertiary level,
all of which (100%) belonged to the high-
prevalence (>20%) AMR group, with none in the
low-prevalence (0-20%) category. Among the 38
isolates from farms owned by farmers with
tertiary education, 52.6% were in the low-
prevalence (0-20%) group, while 47.4% were in the
high-prevalence (>20%) group. Antimicrobial
resistance was significantly influenced by farmers'
education level (x?= 7.72, df= 1, p= 0.005).

Years of pig farming experience: results showed
thirty-four (34) resistant E. coli isolates were from
farms managed by farmers with 1-10 years of pig
farming experience, with 11.8% classified under
the low-prevalence (0-20%) AMR group, while
88.2% were in the high-prevalence (>20%) group.
Among the 15 isolates from farms owned by
farmers with >10 years of experience, all (100%)
belonged to the low-prevalence (0-20%) group,
with none in the high-prevalence category.
Antimicrobial  resistance  was  significantly
influenced by farmers' years of experience (x*=
30.52, df= 1, p= 0.000).

Level of knowledge: out of the 49 E. coli resistant
isolates studied, 27 were from farms owned by
farmers with inadequate knowledge of antibiotic
use and AMR, with 29.6% classified under the low-
prevalence (0-20%) AMR group, while 19 (70.4%)

were in the high-prevalence (>20%) group. Among
the 22 isolates from farms owned by farmers with
adequate AMR knowledge, 54.5% belonged to the
low-prevalence (0-20%) group, while 45.5% were
in the high-prevalence (>20%) group. However,
antimicrobial resistance did not differ significantly
(X%= 2.17, df= 1, p= 0.14).

Overall attitude: a substantial number of E. coli
resistant isolates studied (33) were from farms
where farmers had a negative overall attitude
toward antimicrobial use and AMR. Among these,
27.3% belonged to the low-prevalence (0-20%)
AMR group, while 72.7% were in the high-
prevalence (>20%) group. Conversely, among the
16 isolates from farms where farmers had a
positive overall attitude, 68.8% were in the low-
prevalence (0-20%) group, while 31.2% were in the
high-prevalence (>20%) group. Antimicrobial
resistance was significantly influenced by farmers'
overall attitude (x>= 6.05, df= 1, p= 0.013).

Herd size: analysis revealed twelve (12) resistant
E. coli isolates were from small-scale farms (1-100
pigs), with 8.3% classified under the low-
prevalence (0-20%) AMR group, while 11 (91.7%)
were in the high-prevalence (>20%) group. The
remaining 37 isolates were from medium-scale
and large-scale farms, where 12 (44.4%) and 4
(40.0%) belonged to the low-prevalence group,
respectively. Antimicrobial resistance was not
significantly associated with herd size (x*= 4.94,
df=2, p=0.08).

Regular use of professional veterinary services:
results revealed twenty-four (24) resistant E. coli
isolates were from farms that did not use
professional veterinary services regularly, with
12.5% classified under the low-prevalence (0-20%)
group, and 87.5% in the high-prevalence (>20%)
group. Among the 25 isolates from farms that
used regular professional veterinary services,
64.0% belonged to the low-prevalence (0-20%)
group, while 36.0% were in the high-prevalence
(>20%) group. Antimicrobial resistance was
significantly influenced by the use of regular
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professional veterinary services (x*= 5.75, df= 1, p=
0.016).

Production group: results showed that thirty-six
(36) resistant E. coli isolates were from finishers,
with 44.4% classified under the low-prevalence
(0-20%) AMR group, while 20 (55.6%) were in the
high-prevalence (>20%) group. Among the 13
isolates obtained from piglets, 23.1% belonged to
the low-prevalence (0-20%) group, while 76.9%
were in the high-prevalence (>20%) group.
Antimicrobial resistance was not significantly
different (x>= 1.05, df= 1, p= 0.30) between
finishers and piglets.

Antibiotic use: ten (10) resistant isolates were
from pig farms that did not use antibiotics, all of
which (100.0%) belonged to the low-prevalence
(0-20%) AMR group. Among the 39 isolates from
farms that used antibiotics, 23.1% were in the low-
prevalence group, while 76.9% were in the high-
prevalence group. Antimicrobial resistance was
significantly influenced by antibiotic use [x* =
16.73, df= 1, p= 0.000] (Table 3).

Discussion

The emergence of AMR in E. coli is a growing
public health concern, particularly in livestock
production, where extensive antibiotic use exerts
selective pressure, leading to the proliferation of
resistant strains [14]. Multidrug-resistant E. coli
strains have been reported in food animals, with
resistance to critical antibiotics such as beta-
lactams, tetracyclines, and fluoroquinolones [19].
The high prevalence of AMR in E. coli isolates to
Oxytetracycline (94.7%), Chloramphenicol (62.1%),
and Colistin (59.5%) shows the growing AMR
threat in animal production systems. This result
aligns with global concerns about the misuse of
antibiotics in livestock farming, which has been
identified as a major driver of AMR in both
developed and developing nations [4,5]. The
resistance to Oxytetracycline, one of the most
frequently used antibiotics in livestock farming, is
consistent with reports from other studies in

Nigeria [31,32], South Africa [33] and
Thailand [34]. Tetracyclines are often misused due
to their affordability, broad-spectrum activity, and
easy accessibility without prescription [35,36].

This trend is alarming because tetracyclines are
frequently used in human medicine, indicating its
declining efficacy in veterinary settings could have
far-reaching consequences for human health [37].
The resistance to Chloramphenicol, an antibiotic
restricted in food animal production due to its
potential to cause aplastic anemia in humans, also
calls for concern. The presence of resistant E. coli
strains suggests that farmers may still be using
Chloramphenicol illegally or that environmental
contamination from past use is sustaining resistant
bacterial populations [38]. Similarly, the resistance
to Colistin is particularly worrisome, as it is
considered a last-resort antibiotic for treating
multidrug-resistant infections in humans. The
global spread of Colistin-resistant bacteria,
particularly those carrying the mcr-1 gene, has
been a major public health concern, as it
limits treatment options for life-threatening
infections [39]. Overall, there are concerns about
the potential for transmission of these resistant
strains to humans through direct contact,
environmental exposure, or consumption of
contaminated pork products [40].

The study's findings on the KAP of pig farmers
reveal significant gaps in knowledge and attitudes
toward antibiotic use and AMR. Despite the
growing global awareness of AMR, more than half
(54%) of the respondents had inadequate
knowledge of AMR, while 68% exhibited negative
attitudes toward responsible antibiotic use. This
suggests that many pig farmers do not fully
understand the consequences of antibiotic misuse
or the mechanisms through which resistance
develops. In many low- and middle-income
countries, including Nigeria, the unregulated
access to antibiotics allows farmers to purchase
and administer these drugs without proper
guidance [41-43]. This practice leads to
inappropriate  dosing, extended treatment
durations, and increased selection pressure for
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resistant bacteria [22]. In contrast, high-income
countries have stricter regulations on antibiotic
use in animal farming, with mandatory veterinary
oversight and restrictions on medically important
antibiotics [44]. The lack of such controls in Nigeria
highlights the need for strict regulatory
frameworks to prevent the risks of AMR.
Furthermore, the finding that 78% of farmers
considered antibiotic susceptibility testing a waste
of time and money is a perception which supports
empirical antibiotic use without Ilaboratory
confirmation [22]. In many developed countries,
routine antibiotic sensitivity testing is standard
practice  prior to  prescription, ensuring
targeted treatment and minimizing resistance
development [45,46]. The absence of this practice
in Nigeria reflects systemic gaps in veterinary
healthcare infrastructure and highlights the need
for educational interventions to change farmers'
perceptions.

Farmers with tertiary education had a lower
prevalence of AMR on their farms compared to
those with lower education levels. This suggests
that formal education enhances awareness of
antimicrobial stewardship, and the risks associated
with antibiotic misuse [47-49]. Similar findings
have been reported, indicating that investing in
farmer education could be a key strategy in AMR
mitigation [50]. Furthermore, farmers with >10
years of experience had lower AMR prevalence on
their farms. This finding could be attributed to
their accumulated knowledge of best practices in
disease prevention and biosecurity. However, it
also raises questions about whether younger
farmers are more reliant on antibiotics due to
changes in farming intensification and
commercialization. Farms that regularly used
professional veterinary services had significantly
lower AMR prevalence. Hence, making veterinary
services more accessible to farmers could be a
viable intervention for reducing AMR.

Farmers with inadequate knowledge had a higher
prevalence of resistant E. coli isolates on their
farms. This aligns with previous research [22,43]
which stated that a lack of awareness about AMR

and antibiotic stewardship contributes to the
misuse of antimicrobials, leading to selective
pressure for resistant bacterial strains. Farmers
with limited knowledge may fail to recognize the
consequences of inappropriate antibiotic uses,
such as subtherapeutic dosing, prolonged
treatment duration, and the routine use of
antibiotics  for non-therapeutic purposes
(eg. growth promotion), all of which accelerates
the development of resistance. However, the lack
of a statistically significant association in this study
suggests that while knowledge could play a role, it
was not a sufficient determinant of AMR
prevalence.

Furthermore, farmers with negative attitude
toward antibiotic stewardship had significantly
higher AMR prevalence on their farms. This
indicates that farmers' beliefs and perceptions
significantly influence their antibiotic usage
patterns [47]. For example, a large proportion
(78%) of farmers in this study believed that
antibiotic susceptibility testing was a waste of time
and money, which likely contributed to the
empirical and indiscriminate use of antibiotics.
Additionally, many farmers relied on personal
experience or peer recommendations rather than
professional veterinary advice, reinforcing the
cycle of irrational antibiotic use. Similar trends
have been reported in sub-Saharan Africa, where
economic constraints and cultural practices
influence farmers' willingness to adopt responsible
antibiotic use practices [23]. This underscores the
need for behavior-change interventions that not
only improve knowledge but also shift perceptions
regarding AMR.

The association between herd size and AMR
prevalence was not statistically significant (p =
0.08). While some studies suggest that larger
herds may have higher AMR prevalence due to
increased antibiotic usage for disease prevention
and growth promotion [34], the lack of
significance in this study suggests that factors such
as management practices, biosecurity measures,
and access to veterinary services may play a more
dominant role in determining AMR levels. Hence,
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our finding that small-scale farms had a higher
percentage of resistant E. coli isolates compared
to medium and large-scale farms may be due to
weaker biosecurity measures and the frequent use
on antibiotics as a primary disease control
strategy.

The high resistance to  oxytetracycline,
chloramphenicol, and colistin observed in this
study further supports the notion that prolonged
exposure to these antibiotics contributes to the
persistence and spread of resistant bacterial
strains. Non-adherence to withdrawal periods was
another critical factor influencing AMR prevalence.
However, economic pressures often drive farmers
to disregard withdrawal periods, prioritizing quick
market returns over long-term health implications.
The rise of resistant E. coli strains in Nigerian pig
farms as also seen in our study results has direct
implications for public health, given their potential
for transmission to humans through contaminated
food products, occupational exposure, or
environmental contamination.

Conclusion

There is a strong association between pig farmers'
perceptions and attitudes to antibiotic use, and
the multiple antimicrobial resistance status of E.
coli isolates from the farms. These findings
emphasize the need for increased monitoring of
antibiotic use, and farmer education to curb AMR
in the livestock sector. Given the global nature of
AMR, addressing this issue at the local level is also
crucial for preventing the eventual spread of novel
resistant E. coli strains internationally. A One
Health approach is essential in tackling AMR to
safeguard public health in Nigeria.

What is known about this topic

e Multidrug-resistant E. coli strains have
been reported in food animals, with
resistance to critical antibiotics such
as  beta-lactams, tetracyclines, and
fluoroquinolones; which poses significant
challenges to human and animal health;

e In many low- and middle-income countries,
including Nigeria, the unregulated access
to antibiotics allows farmers to purchase
and administer these drugs without proper
veterinary guidance.

What this study adds

e Our study showed significant associations
between AMR prevalence and several
farmers' characteristics, signifying the
complex interplay between knowledge,
experience, and antibiotic use;

e While it plays a role, knowledge alone is
not a sufficient determinant of AMR
prevalence; hence, other behavioral and
systemic drivers must also be considered.
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Table 1: demographic characteristics of selected farms and respondents

Variables Frequency Percentage (%)
Status

Farm owner a4 88
Farm worker 6 12
Gender

Male 29 58
Female 21 42
Occupation

Pig farming only 26 52
Pig farming cum trading 13 26
Pig farming cum public servant 10 20
Other 1 2
Age (Years)

26 —35 10 20
36 — 45 21 42
46 — 55 19 38
Highest level of education

Primary 8 16
Secondary 17 34
Tertiary 25 50
Years of experience

1-5 12 24
6—10 20 40
Above 10 18 36
Herd size

1-100 20 40
101 -200 19 38
Over 200 11 22
Farm has regular professional

veterinary services

Yes 19 38
No 31 62
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Table 2: pig farmers’ attitude on antibiotics used and AMR

Variables Frequency Percentage (%)
Do you believe your pigs grow

better and healthier when given

antibiotics?

No 11 22
Yes 39 78
Is it important that your pigs

receive antibiotics once they are

sick?

No 19 38
Yes 31 62
Do you feel that your pigs produce

more when given antibiotics?

No 16 32
Yes 34 68
Does it matter to you who

prescribes and administers

antibiotics to your pigs?

No 26 52
Yes 24 48
Do you feel that consulting a

professional vet is so expensive

that you use other options?

No 21 42
Yes 29 58
Do you think that it’s economical

to take samples from sick pigs for

laboratory diagnosis?

No 30 60
Yes 20 40
Do you feel that requesting for

antibiotic sensitivity tests before

prescribing and administering to

your pigs is time wasting?

No 11 22
Yes 39 78
Overall rating on Attitude

Negative 34 68
Positive 16 32
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Table 3: effect of farmers’ characteristics and their overall knowledge, attitude and practice on the
prevalence of AMR
Prevalence of antimicrobial resistant E coli isolates
Low High
prevalence prevalence
(0-20%) (>20%)
Variables Total Number |Percentage Number |Percentagedf x> |pvalue
Age (Years) [25-45 31 20 64.5 11 35.5 1 17.04/0.000*
over 45 18 [0 0 18 100
Gender Male a1 17 41.5 24 58.5 1 0.23 0.63
Female 8 2 25.0 6 75.0
Education 15 0w tertiary11 0 0 11 100 1 .72 p.005%
level
Tertiary 38 20 52.6 18 47.4
Years.of 1-10 YA 11.8 20 88 2 1 30.52/0.000*
experience
Over 10 15 15 100 0 0
Levelof | dequate 7 18 b9.6 19 70.4 1 pl7pi4
knowledge
Adequate 22 12 54.5 10 45.5
*
gt‘,:;f:e Negative B3 |9 )73 24 72.7 1 050013
Positive 16 11 68.8 5 31.2
Herd size Small-scale 12 |1 8.3 11 91.7 2 4.94 0.08
(1-100)
Medium-scale|27 12 a4.4 15 55.56
(101-200)
Large Scale (10 (4 40.0 6 60.0
>200
Use f)fVet No ba |3 195 b1 87 5 1 5.75 0.016*
Services
Yes 25 |16 64.0 19 36.0
Production ./ her 36 [16 44.4 20 55.6 1 {05 P30
group
Piglet 13 3 23.1 10 76.9
Antibiotics No 10 10 100.0 0 0.0 1 16.73/0.000*
use
Yes 39 9 23.1 30 76.9
Antibiotic 16.73/0.000*
withdrawal [0-14 days 39 9 23.1 30 76.9
period
>14 days 10 10 100.0 0 0.0
Key: x%; Chi-square, >; greater than, df; degree of freedom, p; probability, %; percentage
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Figure 1: prevalence of resistant E. coli isolates to tested antibiotics
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Figure 2: proportion of commonly used antibiotics by the pig farmers
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