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SUMMARY 

Antimicrobial resistance (AMR) is a global health concern exacerbated by the misuse of 

antimicrobials in poultry farming despite its vital role in food supply and nation’s economy. This 

study assessed knowledge, usage patterns, and factors influencing antimicrobial use among poultry 

farmers in Nsukka Local Government Area (LGA), Enugu State, Nigeria using validated and 

pretested questionnaire. A cross-sectional survey of 128 farmers revealed that poultry farming was 

predominantly male-dominated (61.7%) and practiced in rural areas (90.6%). The majority of 

farmers (82%) had tertiary education, 63.3% had less than five years’ experience while broilers 

were the most commonly reared species (87.5%), mostly under the intensive system (93.8%). 

Antimicrobials; tetracyclines (97.7%), penicillin (85.2%), and sulfonamides (61.7%) were the 

most commonly used antimicrobials, and primarily sourced from local vendors (91.4%). 

Adherence to withdrawal periods and antimicrobials use for growth promotion stood at 68.8% and 

71.9% respectively. Farmers with higher education (82.0%) were more likely to procure 

antimicrobials from veterinary pharmacies, but education did not significantly influence 

knowledge of most antimicrobial classes (p > 0.05) while experience in poultry farming correlated 

with better disease management practices (p < 0.05). The findings highlight gaps in knowledge 

and regulatory enforcement, underscoring the need for targeted education and stricter policies to 

promote responsible antimicrobial use and exchange of best practices among farmers which would 

mitigate the risks of antimicrobial resistance, and ensure the long-term sustainability of poultry 

production in Nsukka LGA of Enugu State, Nigeria. 
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Poultry farming plays a vital role in the 

agricultural sector, significantly contributing 

to the gross domestic product (GDP) and 

food supply in the country (Biswas et al., 

2024). Beyond its contribution to food 

security, it creates employment opportunities 

for farmers, traders, veterinarians, and feed 

suppliers. The quest to improve productivity 

for the protein need of the increasing human 

population has led to the use of 

antimicrobials to enhance growth, prevent 

infectious diseases, and treat bacterial 

infections (Islam et al., 2024). By reducing 

mortality rates and improving feed 

conversion efficiency, antimicrobials 

contribute to overall flock health and farm 

profitability. In poultry farming, several 

classes of antimicrobials are commonly used, 

including antibiotics, anticoccidials and 

anthelmintic, each serving a distinct function. 

Antibiotics are used primarily to prevent and 

treat bacterial infections, which are among 

the most common causes of diseases in 

poultry (Igbokweet al., 2020). However, their 

extensive use has raised significant concerns 

regarding antimicrobial resistance (AMR), a 

pressing global health issue. The 

inappropriate use of these drugs in poultry 

production can lead to the emergence of 

resistant bacterial strains, which pose serious 

challenges in disease management and other 

public health consequences (Poupaud et al., 

2022). Additionally, the lack of proper 

veterinary guidance in some poultry farms 

increases the likelihood of self-prescription 

and unregulated use of antimicrobials, 

worsening the AMR crisis. 

The widespread and often indiscriminate use 

of antimicrobials in poultry farming has 

become a major concern due to its role in the 

emergence and spread of antimicrobial-

resistant bacteria (Sinyawa et al., 2024). In 

many cases, farmers use antimicrobials 

without proper veterinary guidance, leading 

to inappropriate dosages, incorrect 

administration routes, and failure to observe 

withdrawal periods. These practices increase 

the likelihood of drug residues in poultry 

products, posing health risks to consumers 

(Biswas et al., 2024). Given growing AMR 

concerns, many poultry farmers may not fully 

grasp the risks associated with indiscriminate 

antibiotic use, leading to improper dosage 

administration and incomplete treatment 

courses (Malijan et al., 2022). There is need 

for vigilance, continuous surveillance, and 

improvement on knowledge, attitude and 

practice of poultry farmers regarding 

antimicrobial usage. Understanding the types 

of antimicrobials, they use, how they 

administer them, and whether they adhere to 

recommended withdrawal periods can 

provide valuable insights into the factors 

contributing to antibiotics resistance in 

Nsukka (Waters et al., 2022). Despite the 

increasing number of studies on 

antimicrobial use in poultry farming, several 

critical gaps remain, highlighting the need for 

more focused research efforts (Mak et al., 

2022). Inconsistencies in reported data on 

antimicrobial application rates, resistance 

patterns, and farmer education suggest the 

complexity of the issue, underscoring the 

importance of conducting region-specific 

studies to obtain more accurate insights 

(Sawadogo et al., 2023). Addressing gaps in 

knowledge and promoting responsible 

antimicrobial use are essential in mitigating 

the risks associated with AMR especially in 

Nsukka Local Government Area LGA where 
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there is limited research on the patterns and 

knowledge of antimicrobial usage in poultry 

farms. The extent to which farmers 

understand the risks associated with improper 

antimicrobial use, their sources of 

information, and the factors influencing their 

decisions remain unclear. This study seeks to 

assess the knowledge, awareness and 

practices of antimicrobial use and resistant 

among poultry farmers in Nsukka LGA. The 

findings from this study will be instrumental 

in shaping policies and strategies aimed at 

promoting sustainable antimicrobial use in 

poultry farming. By identifying existing 

challenges and providing evidence-based 

recommendations, the research will 

contribute to efforts aimed at reducing AMR 

risks in the agricultural sector.  

 

MATERIALS AND METHODS 

Study area 

This study was conducted in Nsukka LGA, 

Enugu State, Nigeria. Nsukka is situated in 

the northern part of Enugu State and lies 

between the latitudes 6°52.02'N and 

longitude 7°22.98'E, covering a total surface 

area of approximately 3,961 square 

kilometers (Njoga et al., 2019). The town is 

predominantly inhabited by civil servants 

who mainly work in the university, as well as 

businessmen and women who engage in trade 

at the market 

Study design: A cross-sectional survey was 

conducted with the target population of all 

poultry farmers in Nsukka.  

Questionnaire development: Questions on 

demographic characteristics, knowledge of 

antibiotics, and awareness of antimicrobial 

resistance, poultry disease management, and 

disease prevention strategies were asked in a 

structured questionnaire 

Sample size determination: The formula 

n=z2x p x(1−p)/d2 was used to calculate the 

sample size (Thrusfield, 2005) Where: n = 

required sample size, Z = Z-score (1.96 for a 

95% Confidence Level) p = Estimated 

proportion of the population with the 

characteristic (0.5 is used as it gives the 

maximum sample size) e = Margin of error 

(0.05 for ±5%) were used. = (1.96)2⋅0.5⋅ 

(1−0.5) 

(0.05)2=3.8416⋅0.250.0025=0.96040.0025=

385. However, only 128 respondents were 

accessed among the target population.  

 Data collection: A validated questionnaire 

was used to collect data from 128 

respondents located in both the Nsukka urban 

and the rural communities.   

Statistical analysis 

We conducted the descriptive statistics using 

percentages and tabulations. The 

univariateanalysis (chi square) test and odds 

ratios with its 95% confidence interval were 

usedto determine the association between the 

variables. All statistical tests were conducted 

using statistical package for social sciences 

(SPSS) version 22 (SPSS Inc., Chicago). 

Values of p<0.05 were considered significant. 
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RESULTS 

Demographic characteristics of 

respondents 

The results showed that poultry farming is 

predominantly male-dominated (61.7%) 

while female constitute 38.3%, indicating 

possible gender-related trends in poultry 

production practice, 96.9% of the famers 

were adult while 3.1% were of adolescent age 

bracket. Furthermore, it was revealed from 

the study that most poultry farmers (82%) 

have tertiary education, 17.2% completed 

secondary school and only 0.8% has no 

formal education. Those with less than or 

above five years of experience were 63.3% 

and 32% respectively. Majority of the 

farmers (90.6%) had their farms located in 

rural areas while 9.4% were in the urban 

setting (Table I). 

 

It showed that broilers (87.5%) were the most 

commonly reared poultry, followed by local 

chickens (21.9%), layers (14.8%), cockerels 

(13.3%) and turkeys (11.7%) with 64.8% and 

28.1% of farmers managing fewer than 100 

and between 100–500 birds respectively. 

Intensive systems (93.8%) were most 

common, followed by semi-intensive 

(34.4%) and extensive (11.7%). Deep litter 

system (93.8%) was more predominant than 

battery cages (8.6%). Furthermore, many of 

the farmers also rear goats (25%) and pigs 

(10.9%) in addition to poultry farming (Table 

I).  

Farmers’ knowledge on antimicrobials, 

practices and prevalent poultry diseases 

Reliance on antimicrobials as in feed and 

water supply to the farm was at 96.1% by the 

farmers. It was revealed that farmer’s 

knowledge on the use of specific antibiotic 

were high for tetracyclines (97.7%) and 

sulfonamides (61.7%) but low on macrolides 

(34.4%) and fluoroquinolones (22.7%), 

revealing the gaps in knowledge of 

antimicrobial classes, with tetracyclines and 

sulfonamides being the most recognized. 

Majority of the farmers prefer combination 

therapy (96.9%) over single therapy (35.2%) 

likely due to the belief that it enhances 

treatment efficacy. Furthermore, most of 

them obtain antibiotics from local vendors 

(91.4%) rather than veterinary pharmacies 

(71.1%). All the farmers (100%) use 

antibiotics for prevention and treatment while 

71.9% also use them for growth 

enhancement, highlighting a significant non-

therapeutic driver of antimicrobial use, 

meanwhile, vets were only consulted by 

64.8% of the respondents for disease 

diagnoses. It was further revealed that 68.8% 

of farmers observe withdrawal periods, 68% 

understand AMR risks, and 72.7% were 

aware of the associated human health risk. 

Still 91.4% of farmers believe antimicrobials 

remain effective, while non-drug approaches 

such as hygiene (96.9%) and biosecurity 

(94.5%) are widely preferred (Table II).  

Factors that influence farmers’ knowledge 

and Practices 

The association of knowledge, attitude, and 

practices of Livestock farmers and 

demographic variable using chi square 

showed significant associations between 

farmers' education level and knowledge of 

sulfonamides and sourcing of antimicrobials 
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from veterinary pharmacies (p = 0.000-

0.001), while more experienced farmers 

better managed Newcastle disease (p = 

0.001) and colibacillosis (p = 0.049). (Table 

III) 

DISCUSSION 

The findings provide valuable insights into 

poultry farmers’ demographic characteristics, 

management practices, antibiotic usage 

patterns among poultry farmers highlighting 

critical areas for intervention to mitigate 

antimicrobial resistance in poultry in Nsukka 

local government area and its environ. These 

will include targeted education and training 

programs that will promote responsible 

antimicrobial use and biosecurity measures. 

The majority of poultry farmers in the study 

were male (61.7%), while females made up 

38.3% of the respondents. This gender 

disparity may reflect the traditional 

dominance of men in commercial poultry 

farming, particularly in rural areas where 

men often control larger farming enterprises. 

However, the significant female participation 

suggests that women also play a crucial role 

in poultry production as reported by Ogba et 

al. (2020) which found male dominance but 

with lower female participation. In terms of 

age distribution, nearly all respondents 

(96.9%) were adults between the ages of 20 

and 65, while only a small fraction (3.1%) 

were adolescents. The prevalence of adult 

farmers highlights poultry farming as a key 

livelihood activity for working-age 

individuals. Younger farmers might be 

underrepresented due to the financial and 

technical barriers associated with poultry 

production. Education levels were relatively 

high among the respondents, with 82% 

having attained tertiary education and only 

0.8% lacking formal education. The high 

level of educational attainment suggests that 

many poultry farmers are likely aware of best 

farming practices and disease management 

strategies. However, education alone does 

not necessarily translate to responsible 

antibiotic use, as access to veterinary 

services, cost considerations, and market 

pressures often influence farming decisions 

(Igbokwe et al., 2020). 

The high proportion of inexperienced farmers 

(63.3% with <5 years of experience) aligns 

with research by Soara et al. (2020), who 

identified a high turnover rate in poultry 

businesses due to disease outbreaks and 

economic pressures, leading to a constant 

influx of new, inexperienced entrants 

unaware of the pitfalls that caused their 

predecessors to fail. The predominance of 

relatively inexperienced farmers could also 

contribute to improper antibiotic use, poor 

disease management, and suboptimal 

biosecurity measures (Ogba et al., 2020). The 

preference for broilers is likely due to their 

rapid growth rate and high market demand 

unlike layers and turkey which have longer 

rearing period and higher production costs 

associated with them. Most farms operated 

under intensive management systems 

(93.8%), with deep litter housing being the 

predominant method (93.8%). Battery cages, 

though commonly used in commercial layer 

production, were only reported by 8.6% of 

farmers. The widespread use of deep litter 

systems aligns with broiler production, where 

such systems are more cost-effective and 

easier to manage. However, deep litter 

housing can also pose risks in terms of 

disease transmission if not properly managed 
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(Moffoet al., 2020). The finding that most of 

the poultry farms (90.6%) were located in 

rural areas, with only 9.4% situated in urban 

centers suggests that poultry farming is an 

important economic activity in these areas, 

where land is more readily available and 

operational costs are lower. However, rural 

settings may also present challenges such as 

limited access to veterinary services, 

inadequate disease surveillance, and lower 

enforcement of regulatory guidelines on 

antibiotic usage.  

The near-universal use of antibiotics (96.1%) 

is alarmingly high but consistent with reports 

from many low- and middle-income 

countries (LMICs) where antibiotics are used 

as a primary tool for disease management. 

This mirrors findings by Igbokwe et al. 

(2020) in Nigeria where antibiotics were 

ubiquitously used for prophylaxis, treatment, 

and growth promotion. Farmers showed a 

strong preference for combination therapy 

(96.9%) over single therapy (35.2%), 

indicating that multiple antibiotics are often 

used simultaneously. While combination 

therapy can be effective in treating bacterial 

infections, its widespread use raises concerns 

about the emergence of multidrug-resistant 

pathogens. It was revealed that all 

respondents (100%) indicated that they used 

antibiotics for both prevention and treatment, 

while 71.9% also used them for growth 

enhancement. The use of antibiotics as 

growth promoters is particularly concerning, 

as it contributes to the selection pressure that 

drives antimicrobial resistance.  

Tetracyclines are commonly used due to their 

broad-spectrum activity and affordability. 

However, resistance to tetracyclines has been 

widely reported in poultry pathogens, which 

could reduce their effectiveness over time. 

The absence of significant relationship 

between the level of education attained and 

knowledge of antimicrobial classes, except 

for sulphonamides suggests that education 

does not strongly influence general 

knowledge of antimicrobial classifications, 

but there may be specific awareness of 

sulphonamides that varies with education 

level. The significant knowledge level for 

sulphonamide may also be due to its 

widespread use as coccidiostat, ready 

availability and cost-effectiveness. These 

findings suggest that awareness of these 

antibiotic classes is relatively consistent 

across different education levels, likely due 

to informal learning mechanisms such as peer 

knowledge exchange, veterinary 

consultations, and practical exposure in 

poultry farming (Hedman et al., 2021). More 

so information relating to classes of antibiotic 

classes may not be readily available in the 

streets but more of a professional knowledge 

available to professionals in the 

pharmaceutical industries, although this does 

not translate to knowledge of different 

antibiotic brands in the market. However, the 

knowledge gap observed for sulfonamides 

suggests that formal education plays a 

significant role in understanding certain 

antimicrobial agents. The limited awareness 

of sulfonamides among individuals with 

lower educational attainment highlights the 

necessity of targeted educational 

interventions to improve knowledge 

dissemination regarding all antibiotic classes.  

The significant relationship between 

education level and sourcing antibiotics from 

veterinary pharmacies indicates that 
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individuals with higher education levels are 

more likely to obtain antibiotics from 

professional sources such as veterinary 

pharmacies. However, no significant 

relationship was observed for sourcing 

antibiotics from local vendors, suggesting 

that education does not necessarily deter 

individuals from buying antibiotics from 

informal or unregulated sources. The primary 

sourcing of antibiotics from local street 

vendors (91.4%) is a critical point of 

convergence with other studies. This finding 

is corroborated by Millar et al. (2024) and 

Igbokwe et al. (2020), who identified the 

unregulated sale of antibiotics by non-

professionals as a major driver of 

antimicrobial misuse. This finding 

underscores the importance of formal 

education in promoting responsible antibiotic 

procurement and usage. The findings also 

underscore the need for awareness creation 

on the importance and advantages of 

sourcing drugs and drug information from 

trained professionals who operate veterinary 

pharmacy. Conversely, the non-significant 

association found between education level 

and obtaining antibiotics from local vendors 

or other unregulated sources suggests that 

accessibility, cost, and convenience may 

override educational influence when it comes 

to antibiotic procurement as noted by 

Zickafoose et al. (2024).The widespread 

purchase of antibiotics from informal 

vendors is concerning, as it increases the risk 

of improper antibiotic use, substandard 

medications, and inadequate dosage 

administration (Igbokwe et al., 2020). This 

contrasts with studies like Barroga et al. 

(2020) in the Philippines, which found a 

clearer positive correlation between 

education and exclusive use of professional 

sources. Addressing this issue requires 

stricter regulation of antibiotic sales, public 

awareness campaigns, and improved access 

to veterinary pharmaceutical services in rural 

and underserved areas. Furthermore, no 

significant relationship was found between 

education level and adherence to the 

withdrawal period before slaughter. This 

implies that education does not necessarily 

influence whether individuals observe the 

recommended withdrawal period, which 

could suggest other factors, such as economic 

constraints or lack of enforcement, play a 

bigger role in compliance (Zickafoose et al., 

2024). The non-observance of antibiotic 

withdrawal period by both educated and 

uneducated is a significant public health 

threat because of the risk of marketing 

poultry and poultry products laden with 

antibiotics and subsequent human exposure 

to these products. This practice will definitely 

lead to widespread antimicrobial resistant 

organisms developing in exposed humans. 

The lack of a significant relationship between 

educational level and awareness of the 

consequences of improper antibiotic use 

suggests that awareness of the risks of 

imprudent antibiotic use is not strongly 

linked to education level. This may indicate 

that awareness is either widespread across all 

education levels or that other sources of 

information, such as experience or informal 

learning, play a more critical role (Habiba et 

al., 2023). While the study did not establish a 

statistically significant association between 

education level and awareness of the 

consequences of imprudent antibiotic use (p 

= 0.066), the findings suggest a potential 

trend in which individuals with higher 
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education levels exhibit greater awareness. 

The responsible use of antibiotics is crucial in 

preventing antimicrobial resistance, which 

has far-reaching implications for both animal 

and human health (Barroga et al., 2020). 

Although education appears to influence 

awareness to some extent, the absence of a 

strong statistical relationship suggests that 

other factors, such as direct experience with 

antibiotic treatment outcomes or exposure to 

veterinary advice, may also play a role in 

shaping farmers' perceptions. 

Given the global concerns surrounding 

antimicrobial resistance, proactive measures 

are required to bridge knowledge gaps at all 

educational levels (Sharma et al., 2024). 

Community-based education programs, 

extension services, and tailored training 

initiatives should be implemented to ensure 

that all poultry farmers, regardless of their 

formal education level, are well-informed 

about the risks of antibiotic misuse. 

The finding of a significant relationship 

between work experience and the perceived 

impact of poultry diseases treated with 

antibiotics suggests that individuals with 

more experience in poultry farming are more 

aware of how different diseases affect 

poultry and the role antibiotics play in 

managing these diseases. Experience likely 

provides practical knowledge that shapes 

their perception of disease severity and 

treatment strategies (Mak et al., 2022). 

The high prevalence of coccidiosis (93.8%), 

Newcastle disease (85.9%), and 

colibacillosis (84.4%) in the study area is a 

common theme in poultry research globally, 

as seen in work by Adam et al. (2020) in 

Ghana and Rijal et al. (2021) in Nepal. These 

diseases are key drivers of antibiotic use. The 

high self-reported implementation of 

biosecurity measures (94.5%) in this study 

contrasts with the observed disease 

prevalence. This discrepancy suggests that 

either the measures are not implemented 

effectively, are insufficient, or that farmers' 

self-reporting is subject to bias. This aligns 

with Moffo et al. (2020), who found that 

while farmers were aware of biosecurity 

concepts, practical application was often 

inconsistent and incomplete. 

On a positive note, the majority of farmers 

(96.9%) practiced standard hygiene 

measures, and 94.5% implemented 

biosecurity measures to control disease 

spread (Rijal et al., 2021). However, despite 

these efforts, the continued prevalence of 

poultry diseases suggests that biosecurity 

protocols may not be fully effective or 

consistently enforced. Alternative disease 

control strategies, such as the use of 

probiotics (39.1%) and herbal medications 

(64.1%), were also reported. While 

probiotics can help promote gut health and 

reduce reliance on antibiotics, their low 

adoption suggests that more awareness and 

education are needed to encourage their use. 

Herbal medications were more widely used, 

possibly due to their perceived safety and 

affordability (Afakye et al., 2020). On the 

other hand, while some farmers may be aware 

of withdrawal period requirements, practical 

enforcement remains a challenge. Enhancing 

awareness, coupled with stricter regulations 

and monitoring mechanisms, is necessary to 

ensure food safety and reduce the risk of 

antimicrobial residues entering the food 

chain. 
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CONCLUSION 

This study has provided valuable insights on 

knowledge and practices associated with 

inappropriate use of antimicrobials in poultry 

farming in Nsukka Local Government area. 

The indiscriminate application of 

antimicrobials raises serious concerns about 

antimicrobial resistance and its implications 

for both animal and human health. Given the 

growing global concern surrounding 

antimicrobial resistance, targeted awareness 

campaigns should be developed to inform 

poultry farmers of the consequences of 

inappropriate use of antimicrobials hence 

promote responsible usages, mitigate the 

risks of antimicrobial resistance and residues, 

and ensure meat safety for poultry consumers 

in Nsukka, Enugu State, Nigeria. 
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