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Inappropriate use of antibiotics alongside improper waste/wastewater
disposal can contribute to the emergence and dissemination of antibiotic
resistance. This research aimed to assess the knowledge, practices, and
patterns of antibiotic usage among animal farmers in Calabar Metropolis.
Employing a descriptive cross-sectional approach, a structured questionnaire
was utilized to elicit information from 137 animal farmers. Data were
analysed using SPSS version 25, with Chi-square statistics being employed
to ascertain associations between different variables. The findings indicated
a high level of knowledge regarding antibiotic use and the repercussions
following its misuse on the environment, with 74.5% exhibiting high levels
of knowledge. Majority (92.7%) of the respondents used antibiotics for
various purposes in the farm. About 55% of respondents who used
antibiotics had training on antibiotics use. Majority (79.6%) of the
respondents had poor waste/wastewater disposal practices. Associations
were found between farmers’ knowledge level on antibiotic resistance and
level of antibiotics use (p=0.031). Moderate antibiotic use was more among
farmers with high knowledge level. An association was also found between
farmers’ training on antibiotics use and farmers’ level of antibiotics use
(p=0.043). Mandatory and targeted training for animal production farmers
on proper and judicious antibiotic use is expedient to safeguard public
health.
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1. INTRODUCTION

The prevalence of antibiotic usage in animal production has shown an upward trajectory, especially
evident in developing nations such as Nigeria [1]. While several developed countries have implemented
measures to curtail antibiotic consumption due to its role in driving the global surge of antibiotic resistance,
many farmers in economically disadvantaged regions lack access to comprehensive public health regulations
[2]. The repercussions of this situation manifest in two significant ways: firstly, the introduction of antibiotic
residues into the environment intensifies the selective pressure that fuels the emergence of antibiotic
resistance in environmental microorganisms [3], [4]; secondly, the improper disposal of waste from abattoirs
presents substantial hazards to both the environment and public health [5], [6]. Wastewater, in particular,
serves as a pivotal environmental reservoir for antimicrobial resistance (AMR), providing an optimal
breeding ground for AMR bacteria (ARB) and antimicrobial-resistant genes (ARGs) to persist [7]. These
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resistant bacteria have the potential to infect both humans and animals, leading to infections that are more
challenging to treat compared to those caused by non-resistant counterparts [8]. Consequently, communities
receiving such wastewater, often observed in Nigeria, may face significant challenges [9], [10].

The transfer of antibiotic resistance through the exchange of genetic material among bacteria, be it
vertically or horizontally, represents a noteworthy threat to human health [11]. In fact, antibiotic resistance is
a pressing global health concern. In the United States alone, over 2.8 million cases of antibiotic-resistant
infections occur annually, leading to more than 35,000 deaths [12]. Similarly, antimicrobial-resistant
pathogens result in over two million infections and around 23,000 deaths annually in the USA, and
approximately 25,000 deaths across Europe [13], [14]. The escalating issue of antibiotic misuse in animal
production can be attributed, at least in part, to a lack of comprehensive awareness regarding the potential
environmental and public health repercussions associated with such practices. For instance, a study
conducted by Benavides et al. [15] within the context of low-income small-scale farmers in Peru unveiled a
concerning trend, with almost half of the participants demonstrating only limited comprehension of
antibiotics. Similarly, Phares et al. [16] revealed a dearth of understanding among farmers concerning the
intricate impacts of antibiotics on soil properties and related processes. These revelations collectively
emphasize the pressing need for intensified efforts in raising awareness and providing educational
interventions within this domain.

Several studies have explored antibiotic usage patterns among animal farmers, shedding light on
prevalent practices. For instance, Dyar et al. [17] observed that certain classes of antibiotics were frequently
stored and used in pig farms. Research in Nigeria by Oyebanji [18] demonstrated varying degrees of
antibiotic knowledge among farmers, with approximately 50% being aware of antibiotic resistance.
Ozturk et al. [19] reported that a subset of participants acknowledged the importance of antibiotic resistance,
with a majority recognizing the role of inappropriate antibiotic use in fostering resistant bacteria.
Al-Mustapha et al. [20] found that the majority of poultry farmers surveyed in Kwara State possessed
awareness of antibiotic resistance. Furthermore, studies have delved into the specific antibiotics used and the
purposes they serve. For example, Xu et al. [21] identified commonly used antibiotics in animal production,
while Oluwasile et al. [22] highlighted the predominant therapeutic and prophylactic use of antibiotics
among farmers in Ogun State, Nigeria. Agoba et al. [23] investigated the administration methods of
antibiotics in fish farming, and Ve and Agyare [24] explored the most frequently employed antibiotic classes
in poultry farms. The management of poultry and livestock waste also emerged as a significant concern.
Olarinmoye et al. [25] examined waste management practices in Ogun State, revealing a diversity of
approaches. Meanwhile, in another study, Omofunmi et al. [26] underscored the need for improved
wastewater treatment practices, given that a substantial proportion of generated wastewater was being
released into the environment without proper treatment.

Adequate knowledge on the effect of misuse of antibiotics on the environment and public health is
imperative for improving practice regarding antibiotics use in animal production. The present study
determined the knowledge, waste disposal practices and antibiotics use patterns across poultry, fish and pig
farms in Calabar Metropolis, Cross River State. Information is provided on the level of knowledge of animal
production farmers on antibiotic resistance and its effect on the environment. Level of antibiotic use in the
animal production farms is generally high. Waste disposal practices in the animal production farms which
could lead to introduction of antibiotic residues into the environment are prevalent in the study. This is a risk
factor for antibiotic resistance in the environment and could be implicated in public health. The study has
shown that high knowledge level is associated with moderate use of antibiotics and that having attended training
on antibiotics use is associated with low use of antibiotics in the animal farms. This calls for targeted and
regular training for animal production farmers on the effect of antibiotics misuse on the environment and health.

2. RESEARCH METHOD

The study was conducted in Calabar, the capital city of Cross River State in Nigeria. Calabar
Metropolis encompasses two Local Government Areas (LGAs): Calabar Municipality and Calabar South.
The population primarily consists of civil servants and traders, with farming and fishing also prevalent due to
its location along the waterfront. Positioned within Nigeria's rainforest belt, Cross River State is situated
between latitudes 04 °N and 15 °N and longitudes 8 °E and 25 °E. Calabar Municipal Council serves as the
headquarters of the Southern Senatorial District and boasts an estimated population of 2888.967 million
inhabitants. Employing a descriptive cross-sectional design, this study employed structured questionnaires to
gather insights from farmers regarding their practices concerning antibiotic usage and waste disposal. The
sample size, determined using Yamane’s formula, resulted in 137 participants being included in the study,
considering a 10% allowance for non-response. The questionnaire, consisting of four sections, aimed to
extract relevant information. The data collected underwent analysis using IBM SPSS Statistics (\Version 25.
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To gauge respondents' knowledge of antibiotics and resistance, their answers were categorized as either
correct (1) or incorrect (0). A mean score of 4 was used to differentiate high and low knowledge levels, with
scores above the mean categorized as high and those below as low. Five questions assessed antibiotic usage,
with responses rated as 1 for specific single reasons for antibiotic use, singular antibiotic usage, consistent
completion of antibiotic treatments, usage frequency on a fortnightly or monthly basis, and adherence to
antibiotic withdrawal periods. A score of 2 was assigned to multiple reasons for antibiotic use, multiple
antibiotic usage, incomplete antibiotic treatments, daily or weekly antibiotic usage, and non-observance of
antibiotic withdrawal periods. The threshold mean score of 5 was utilized to determine the level of antibiotic
use. Respondents falling within scores of 1 to 5 were classified as low antibiotic users, those scoring 6-7 were
considered moderate users, and those with scores of 8-10 were labeled high antibiotic users. The study
adhered to ethical guidelines, securing approval from the Cross River State Research Ethics Committee
located at the Ministry of Health Headquarters in Calabar (REC No. CRSMOH/RP/REC/2022/229).
Additionally, all participants provided verbal informed consent after receiving comprehensive information
about the study's objectives, significance, benefits, and the strict confidentiality measures in place to protect
the information provided.

3. RESULTS AND DISCUSSION
3.1 Result
3.1.1. Socio-demographics characteristics of respondents in the study area

Majority (42.3%) of the respondents were between ages 39-48 years. Majority were male (57.7%),
had attained tertiary education (40.9%). About 83.9% of the farms assessed were poultry farms, 9.5% were
fish farms and 6.6% were piggery farms. Considering their roles in farms, 45.3% of the respondents were
farm managers, 53.3% were farm workers, and 1.5% of the respondents were engaged to carry out other farm
activities. Majority of the respondents (32.8%) had 4 to 6 years of experience as animal production farmers.
Majority (63%) of the farm workers never had any form of training on antibiotics administration while only
37% had. For the details, see Table 1.

Table 1. Socio-demographic characteristics of respondents

Variables Number of respondents (N)  Percentage (%)

Age

18-28 years 26 19.0

29-38 years 34 24.8

39-48 years 58 423

49 and above 19 13.9
Sex

Male 79 57.7

Female 58 42.3
Marital status

Married 58 42.3

Single 56 40.9

Divorced 8 5.8

Separated 6 4.4

Widow/widower 9 6.6
Educational status

No formal education 18 13.1

Primary 37 27.0

Secondary 26 19.0

Tertiary 56 40.9
Farm type

Poultry 115 83.9

Fish farm 13 9.5

Pig farm 9 6.6
Role in farm

Manager 62 45.3

Farm worker 73 53.3

Others 2 15
Years of experience

0-3 years 35 255

4-6 years 45 32.8

7-9 years 37 27.0

10 and above 20 14.6
Training on antibiotic use

Trained 47 37

Not trained 80 63
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3.1.2. Farm workers’ knowledge of antibiotics and resistance

Knowledge on the proper use of antibiotics and resistance recorded among respondents as presented
in Table 2, shows that on average, an encouraging 74.5% of the participants exhibited a commendable
knowledge of antibiotics and resistance. The majority of respondents (62.0%) knew antibiotics to be
chemical substances designed to either eliminate or impede the proliferation of bacteria. About 77% of
respondents were aware of the effects of antibiotics when overused. Approximately eighty percent (80%)
were aware that resistant bacteria can spread from animals to the environment while 72.3% knew that
antibiotic residues in the environment can lead to antibiotic resistance. Overall, 102 (74.5%) farmers had a
high level of knowledge about antibiotics and resistance and 35(25.5%) had low knowledge level regarding
antibiotics and resistance.

Table 2. Farmers’ knowledge of antibiotics and resistance (N=137)

Questions Frequency (N)  Percentage (%)

Antibiotics are chemical substances that kill or inhibit growth of bacteria

Yes 85 62.0

No 52 38.0
There are negative effects if antibiotics are overused

Yes 106 774

No 31 22.6
Antibiotics resistance occurs when your body no longer responds to antibiotics

Yes 99 72.3

No 38 27.7
Do bacteria become resistant to antibiotics?

Yes 115 83.9

No 22 16.1
Resistant bacteria can spread from animals to the environment

Yes 110 80.3

No 27 19.7
Antibiotics-resistant bacteria in the environment can spread to Humans

Yes 103 75.2

No 34 24.8
Antibiotics residues in the environment can cause antibiotics resistance

Yes 99 72.3

No 38 27.7
Overall knowledge level

High 102 74.5

Low 35 255

3.1.3. Antibiotics use patterns in animal farms in the study area

Table 3 presents results on antibiotic use patterns in animal production farms. Majority (92.7%) of
respondents used antibiotics while 7.3% do not use antibiotics in their animal farms. Reasons for using
antibiotics in animal production farms were, for growth promotion (7.3%), treatment of disease (5.8%),
disease prevention (8.0%) while 37.2% used antibiotics for all the reasons aforementioned. In terms of
antibiotics commonly administered to farm animals, 34.3% of the respondents administer tetracycline, 19%
administer gentamicin, followed by Augmentin (18.2%), followed by Cotrimoxazole (10.9%), while 8%,
1.5%, and 0.7% administered ceftazidime, streptomycin, and ampicillin respectively. On the mode of
antibiotics administration, 62% of respondents were included in the water for drinking while 4.4% were
through injection. About 62% of person that administers antibiotics to farm animals were farm workers while
4.4% were an animal scientist. Approximately 55% of respondents reported always completing antibiotic
treatment for farm animals while 2.2% never completed farm animals’ antibiotic treatments. Regarding
antibiotics withdrawal period, 69.3% of the respondents observed antibiotics withdrawal period while 23.4%
did not. Overall, the level of antibiotic use in animal production farmers were: 36 (28.5%) low level of
antibiotic use, 44(34.3%) used antibiotics moderately and 47(37.2%) had a high level of antibiotic use in
animal farms.
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Table 3. Antibiotics use pattern in animal farms in the study area

Variables Number of respondents (N)  Percentage (%)
Antibiotic usage 127 92.7
Use 10 7.3
Do not use
Reasons for using antibiotics in farm
Growth promotion only 10 7.3
Disease treatment only 08 5.8
Disease prevention only 11 8.0
Growth promotion and disease prevention 12 8.8
Growth promotion and disease treatment 16 11.7
Disease treatment and prevention 19 13.9
All of the above 51 37.2
Antibiotics commonly administered to farm animals
Augmentin 25 18.2
Gentamicin 26 19.0
Streptomycin 2 15
Tetracycline 47 34.3
Cotrimoxazole 15 10.9
Ceftazidime 11 8.0
Ampicillin 1 0.7
Mode of administration
Included in the water for drinking 85 62.0
Through injection 6 4.4
Included in feed 36 26.3
Person that administers antibiotics
Farm manager 18 131
Veterinarian 18 13.1
Animal scientist 6 4.4
Farm worker 85 62.0
Treatment completion
Never 3 22
Sometimes 76 55.5
Always 48 35.0
How frequently are antibiotics used
Daily 5 3.6
Weekly 37 27.0
Fortnightly 13 9.5
Monthly 72 52.5
Observation of antibiotics withdrawal period
Yes 95 69.3
No 32 23.4
Overall level of antibiotic use
Low 39 285
Moderate 47 34.3
High 51 37.2

3.1.4. Waste/Wastewater disposal practices in animal farms in the study area

Table 4, shows that 40.1% of the respondents dispose of wastewater by channeling into drainage
canal, 38% dispose in an open pit, 19.7% dispose of in the bush or nearby farmland while 2.2% disposed in
the stream or river. About 15% of respondents reported treating wastewater before disposal. On the method
of wastewater disposal, 65% of the respondents used manual scrapping with shovel while 0.7% dispose of
through flushing. Regarding disposal of solid waste, 81.8% of the respondents practiced open dumping while
2.9% burry their solid waste. The study also revealed that about 58% and 31% of the respondents practice
open dumping of animal faeces and leftover antibiotics respectively.

3.1.5. Test of Association between farmer’s knowledge on antibiotic resistance and level
of antibiotics use
A notable correlation emerged between the extent of farmers' comprehension regarding antibiotic
resistance and their corresponding antibiotic usage patterns (p=0.031). Moderate level of antibiotic use was
predominant among farmers with high knowledge level on antibiotics and resistance Table 5.

3.1.6. Test of association between farmers’ training on antibiotics and level of antibiotics use

An association was found (p=0.043) between farmers’ training on antibiotics use and farmers’ level
of antibiotics use using chi-square analysis is shown in Table 6. Low level of antibiotic use was more
prevalent among those who had attended training on antibiotics use.
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Table 4. Waste/Wastewater disposal practices in animal farms in the study area

Variables Number of respondents (N=137)  Percentage (%)

Disposal of wastewater

Channeling into drainage canal 55 40.1

Bush/farmland 27 19.7

Stream/river 3 2.2

Open pit 52 38.0
Treatment of wastewater before disposal

Yes 20 14.6

No 117 85.4
Method of waste/wastewater removal from farm

Manual scrapping with shovel 89 65.0

Slopped floor system 24 175

Flushing 1 0.7

Others 23 16.8
Disposal of solid wastes

Composting 15 10.9

By burning 6 4.4

Burry it 4 2.9

Open dumping 121 81.8
Disposal of animal faeces

Open dumping 80 58.4

Buried it 33 24.1

By burning it 24 17.5
Disposal of leftover antibiotics

Open dumping 43 314

Burry it 49 35.8

Burn it 35 255

Table 5. Test of association between farmers’ knowledge and level of antibiotics use

Farmers’ knowledge level Level of antibiotics use N (%) X2 p-value
Low level Moderate  High level

Low 15(429) 6(17.1) 14(40.0) 7.652 0.031
High 24 (235) 41(40.2) 37(36.3)
Total 39(28.5) 47(34.3) 51(37.2)

Table 6. Test of association between farmers’ training on antibiotics use and level of antibiotics use

Training on antibiotics use Level of antibiotics use N (%) X2 p-value
Low level  Moderate  High level
Trained 22(46.8)  11(23.4)  14(29.8) 11.929  0.043
Not trained 17(18.9)  36(40.0)  37(41.1)
Total 39(28.5) 47(34.3) 51(37.2)

3.2. Discussion

The outcomes of this investigation underscore that a significant majority of respondents exhibited a
commendable level of knowledge concerning antibiotic usage and its potential impact on the environment.
Their awareness extended to recognizing the consequences stemming from the excessive use of antibiotics,
possibly attributed to their own experiences in antibiotic administration. These findings align with
Al-Mustapha et al. [20] study, revealing a satisfactory understanding of antibiotic resistance among 69.6% of
poultry farmers. Similarly, Oyebanji [18] reported that, on average, farmers possessed a certain degree of
knowledge regarding antibiotic resistance. Nevertheless, a contrasting perspective is offered by
Phares et al. [16], who highlighted the inadequacy of farmers' awareness regarding the effects of antibiotics
on diverse soil properties and processes. This discrepancy might be attributed to differences in education
levels and access to information concerning antibiotic resistance.

Addressing antibiotic use, the study divulged that a substantial portion of animal production farmers
integrated antibiotics into their animal husbandry practices. This observation resonates with the report by
Kimera et al. [27], which identified the predominant use of antimicrobial agents among livestock farmers. Of
the farmers employing antibiotics, approximately half had received formal training on their usage. The
application of antibiotics encompassed growth promotion, disease treatment, and preventative measures.
Notably, multiple antibiotic usage was common across farms, with these agents being harnessed for
therapeutic, prophylactic, and growth-enhancing purposes. This aligns with the findings of Phares et al. [16]
that 13% of their surveyed animal farmers employed antibiotics for growth promotion. Similarly,
Oluwasile et al. [22] reported a considerable percentage of antibiotic use for therapeutic (36.2%) and
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prophylactic (29.3%) intentions in Ogun State, Nigeria. The types of antibiotics employed in animal care
revealed a preference for tetracycline and gentamicin, followed by Augmentin, Cotrimoxazole, and to a
lesser extent, ceftazidime, streptomycin, and ampicillin. This trend corroborates Ve and Agyare [24] study on
antibiotic classes utilized for various purposes in livestock farming. Xu et al. [21] also mirrored this trend,
citing amoxycillin, oxytetracycline, and ceftriaxone as commonly used antibiotics.

Olarinmoye et al. [25]; Kamoga and Ssekyewa [28] , examined waste disposal practices and
reported that respondents exhibited a range of methods, including channeling wastewater into drainage
canals, open pits, farmlands, bushes, or nearby water bodies. These practices align with Omofunmi et al. [27]
investigation, which also detailed effluent disposal methods such as open pits, drainage canals, bare lands,
streams, and on-farm re-use. Most notably, the study highlighted that a significant number of respondents did
not engage in wastewater treatment prior to disposal, a finding congruent with Omofunmi et al. [27] who
report that 95% of generated wastewater was released into the environment without adequate treatment.
Notably, a significant correlation emerged between the degree of respondents’ knowledge on antibiotic
resistance and their corresponding level of antibiotic use. The prevalence of moderate antibiotic usage was
more pronounced among farmers possessing high levels of knowledge on antibiotics and resistance. This is in
line with Ozturk et al. [19] findings, which indicated a moderately positive correlation between antibiotic
knowledge scores and usage. Simegn, and Getachew [29], also reported similar findings. Our study also
revealed that a greater proportion of individuals with training in antibiotic use exhibited lower levels of
antibiotic use. Evidently, knowledge plays a pivotal role in shaping practices related to antibiotic application
within animal production. Chah et al. [30], in their study also concluded that training small-scale farmers will
improve their knowledge and practices regarding antibiotic use.

The study however had a few limitations: some antibiotic practices on the farm may have been
under reported due to unwillingness to share the information. The sample size also may not have been large
enough to enable generalization of the findings of this study.

4. CONCLUSION

The study indicates that farmers have a high level of knowledge on antibiotics and resistance.
Majority of animal production farmers in the study use antibiotics for various reasons. The levels of
antibiotic use in animal production were generally high. Majority of the respondents had poor
waste/wastewater disposal practices. A noteworthy discovery emerged from the study, linking the level of
knowledge among animal production farmers to their respective antibiotic usage patterns. This association
underscores the pivotal role of knowledge in influencing the extent of antibiotic application within this
sector. Moreover, attendance of training sessions on antibiotics use was also associated with the level of
antibiotic usage. Notably, those who had undergone such training exhibited a lower propensity for antibiotic
use. This calls for targeted and regular training for animal production farmers on the effect of antibiotics
misuse on the environment and health.

Further studies could provide health education intervention to animial production farmers and
further test effects of such interventions on knowledge and practices regarding antibiotics. Further more,
polices regulating the use of antibiotics in animal production in Nigeria should be promoted and enforced.

REFERENCES

[1] J. Anomaly, “Antibiotics and Animal Agriculture: The Need for Global Collective Action,” 2020, pp. 297-308. doi: 10.1007/978-
3-030-27874-8_18.

[2] V. Kasimanickam, M. Kasimanickam, and R. Kasimanickam, “Antibiotics Use in Food Animal Production: Escalation of
Antimicrobial Resistance: Where Are We Now in Combating AMR?,” Medical Sciences, vol. 9, no. 1, p. 14, Feb. 2021, doi:
10.3390/medsci9010014.

[3] R. N. Coimbra, C. Escapa, and M. Otero, “Removal of pharmaceuticals from water: Conventional and alternative treatments,”
Water (Switzerland), vol. 13, no. 4, pp. 1-20, 2021, doi: 10.3390/w13040487.

[4] C. Bouki, D. Venieri, and E. Diamadopoulos, “Detection and fate of antibiotic resistant bacteria in wastewater treatment plants: A
review,” Ecotoxicology and Environmental Safety, vol. 91, pp. 1-9, May 2013, doi: 10.1016/j.ecoenv.2013.01.016.

[5] V. Mozhiarasi and T. S. Natarajan, “Slaughterhouse and poultry wastes: management practices, feedstocks for renewable energy
production, and recovery of value added products,” Biomass Conversion and Biorefinery, vol. 6, no. 15, pp. 18061811, Feb.
2022, doi: 10.1007/s13399-022-02352-0.

[6] S.T. Tolera, F. K. Alemu, and D. A. Mengistu, “Knowledge, Attitude, and Practice of Abattoir Workers Toward Abattoirs Waste
Management in Eastern Ethiopia,” Environmental Health Insights, vol. 16, no. 1, p. 117863022210754, Jan. 2022, doi:
10.1177/11786302221075450.

[71 N. Fouz et al., “The Contribution of Wastewater to the Transmission of Antimicrobial Resistance in the Environment:
Implications of Mass Gathering Settings,” Tropical Medicine and Infectious Disease, vol. 5, no. 1, p. 33, Feb. 2020, doi:
10.3390/tropicalmed5010033.

[8] L. Serwecinska, “Antimicrobials and Antibiotic-Resistant Bacteria: A Risk to the Environment and to Public Health,” Water, vol.
12, no. 12, p. 3313, Nov. 2020, doi: 10.3390/w12123313.

[91 A. O. Summers, “Genetic Linkage and Horizontal Gene Transfer, the Roots of the Antibiotic Multi -Resistance Problem,” Animal

Knowledge, practices and antibiotics use patterns among animal ... (Aniekanabasi Jonathan Okon)



1654 O ISSN: 2252-8806

Biotechnology, vol. 17, no. 2, pp. 125-135, Dec. 2006, doi: 10.1080/10495390600957217.

[10] A. F.C., G. E. Arikpo, C. J. Ogugbue, J. F. Mfongeh, and E. V. Akpanumun, “Antibiotic Resistance Profile of Waste Water
Isolates Obtained From University of Calabar Teaching Hospital and General Hospital Calabar, Nigeria,” Nigerian Journal of
Microbiology, vol. 25, pp. 1-9, 2011.

[11] J. Mufioz-Aguayo, K. S. Lang, T. M. LaPara, G. Gonzalez, and R. S. Singer, “Evaluating the Effects of Chlortetracycline on the
Proliferation of Antibiotic-Resistant Bacteria in a Simulated River Water Ecosystem,” Applied and Environmental Microbiology,
vol. 73, no. 17, pp. 5421-5425, Sep. 2007, doi: 10.1128/AEM.00708-07.

[12] Centers for Disease Control and Prevention (CDC), “Antibiotic resistance threats in the United States, 2013,” Cdc. p. 114, 2013.
Accessed: Jan. 09, 2023. [Online]. Available: https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-508.pdf.

[13] T. Hampton, “Report Reveals Scope of US Antibiotic Resistance Threat,” JAMA, vol. 310, no. 16, p. 1661, Oct. 2013, doi:
10.1001/jama.2013.280695.

[14] S. C. Davies, T. Fowler, J. Watson, D. M. Livermore, and D. Walker, “Annual Report of the Chief Medical Officer: infection and
the rise of antimicrobial resistance,” The Lancet, vol. 381, no. 9878, pp. 1606-1609, May 2013, doi: 10.1016/S0140-
6736(13)60604-2.

[15] J. A. Benavides, D. G. Streicker, M. S. Gonzales, E. Rojas-Paniagua, and C. Shiva, “Knowledge and use of antibiotics among
low-income small-scale farmers of Peru,” Preventive Veterinary Medicine, vol. 189, p. 105287, Apr. 2021, doi:
10.1016/j.prevetmed.2021.105287.

[16] C. A. Phares, A. Danquah, K. Atiah, F. K. Agyei, and O.-T. Michael, “Antibiotics utilization and farmers’ knowledge of its
effects on soil ecosystem in the coastal drylands of Ghana,” PLOS ONE, vol. 15, no. 2, p. 0228777, Feb. 2020, doi:
10.1371/journal.pone.0228777.

[17] O. J. Dyar et al., “Knowledge, attitudes and practices relating to antibiotic use and antibiotic resistance among backyard pig
farmers in rural Shandong province, China,” Preventive Veterinary Medicine, vol. 175, p. 104858, Feb. 2020, doi:
10.1016/j.prevetmed.2019.104858.

[18] B. Oyebanji, “Use of Antibiotics and Knowledge of Antibiotics Resistance by Selected Farmers in Oyo Town, Nigeria,” Uganda
Journal of Agricultural Sciences, vol. 18, no. 1, pp. 43-56, Mar. 2018, doi: 10.4314/ujas.v18il1.4.

[19] Y. Ozturk, S. Celik, E. Sahin, M. N. Acik, and B. Cetinkaya, “Assessment of Farmers’ Knowledge, Attitudes and Practices on
Antibiotics and Antimicrobial Resistance,” Animals, vol. 9, no. 9, p. 653, Sep. 2019, doi: 10.3390/ani9090653.

[20] A. I. Al-Mustapha, V. O. Adetunji, and A. Heikinheimo, “Risk Perceptions of Antibiotic Usage and Resistance: A Cross-
Sectional Survey of Poultry Farmers in Kwara State, Nigeria,” Antibiotics, vol. 9, no. 7, p. 378, Jul. 2020, doi:
10.3390/antibiotics9070378.

[21] J. Xu, R. Sangthong, E. McNeil, R. Tang, and V. Chongsuvivatwong, “Antibiotic use in chicken farms in northwestern China,”
Antimicrobial Resistance & Infection Control, vol. 9, no. 1, p. 10, Dec. 2020, doi: 10.1186/s13756-019-0672-6.

[22] B. Oluwasile, M. Agbaje, O. Ojo, and M. Dipeolu, “Antibiotic usage pattern in selected poultry farms in Ogun state,” Sokoto
Journal of Veterinary Sciences, vol. 12, no. 1, p. 45, Apr. 2014, doi: 10.4314/sokjvs.v12i1.7.

[23] E.E. Agoba, F. Adu, C. Agyare, and V. E. Boamah, “Antibiotic Use And Practices In Selected Fish Farms In The Ashanti Region
Of Ghana,” Journal of Infectious Diseases and Treatment, vol. 03, no. 02, 2017, doi: 10.21767/2472-1093.100036.

[24] B. VE and C. Agyare, “Antibiotic Practices and Factors Influencing the Use of Antibiotics in Selected Poultry Farms in Ghana,”
Journal of Antimicrobial Agents, vol. 2, no. 2, 2016, doi: 10.4172/2472-1212.1000120.

[25] A. O. Olarinmoye, O. G. Tayo, and A. O. Akinsoyinu, “An overview of poultry and livestock waste management practices in
Ogun State, Nigeria,” Journal of Food, Agriculture and Environment, vol. 9, no. 3-4, pp. 643-645, 2011.

[26] O. E. Omofunmi, A. F. Adisa, O. A. Alegbeleye, and O. A. llesanmi, “Assessment of Catfish Effluents Management in Lagos State,
Nigeria,” FUOYE Journal of Engineering and Technology, vol. 2, no. 2, pp. 33-36, Sep. 2017, doi: 10.46792/fuoyejet.v2i2.64.

[27] Z.1 Kimera, S. E. Mshana, M. M. Rweyemamu, L. E. G. Mboera, and M. 1. N. Matee, “Antimicrobial use and resistance in food-
producing animals and the environment: an African perspective,” Antimicrobial Resistance & Infection Control, vol. 9, no. 1, p.
37, Dec. 2020, doi: 10.1186/s13756-020-0697-x.

[28] G. Kamoga and C. Ssekyewa, “Waste Management Systems among Smallholder Farmers in Masaka and Lyantonde Districts, Central
Uganda,” Journal of Agricultural Chemistry and Environment, vol. 10, no. 03, pp. 314-326, 2021, doi: 10.4236/jacen.2021.103020.

[29] W. Simegn and G. Moges, “Awareness and knowledge of antimicrobial resistance and factors associated with knowledge among
adults in Dessie City, Northeast Ethiopia: Community-based cross-sectional study,” PLoS ONE, vol. 17, no. 12 December, 2022,
doi: 10.1371/journal.pone.0279342.

[30] J. M. Chah, S. C. Nwankwo, I. O. Uddin, and K. F. Chah, “Knowledge and practices regarding antibiotic use among small-scale
poultry farmers in Enugu State, Nigeria,” Heliyon, vol. 8, no. 4, 2022, doi: 10.1016/j.heliyon.2022.e09342.

BIOGRAPHIES OF AUTHORS

Aniekanabasi Jonathan Okon © B B33 is an environmental health scientist lecturing
at the department of Public Health, University of Calabar, Calabar, Cross River State,
Nigeria. She is currently involved in researches in the area of Water, Sanitation and
Hygiene (WASH), solid waste management, food safety and hygiene, environmental
exposures to toxins, and antimicrobial resistance in the environment. She has published
over 30 articles in reputable international and local journals. She can be contacted at email:
aniekanjj@gmail.com.

Int J Public Health Sci, Vol. 12, No. 4, December 2023: 1647-1655


mailto:aniekanjj@gmail.com
https://orcid.org/0000-0002-1416-5805
https://scholar.google.com/citations?user=tf7QZsoAAAAJ&hl=en

Int J Public Health Sci

ISSN: 2252-8806 O 1655

x|

Uchechi Esther Chibuzor-Eke & E{Ed 2 isa postgraduate student in the department of
Public Health, University of Calabar, Calabar, Cross River State, Nigeria with
specialization in environmental health. She has keen interest in antimicrobial restance in
the environment. She can be contacted at email: uchechiekechibuzor@gmail.com.

Ibiang Arikpo Oka FJ B8 1 is a lecturer with the Cross River State University of
Technology, Cross River State, Nigeria. He is also a postgraduate student in the
department of Public Health, University of Calabar, Cross River State, Nigeria with area of
specialization in Environmental health. He has research interests in Water, Sanitation and
Hygiene (WASH) and antimicrobial resistance in the environment. He can be contacted at
email: okaibiang@gmail.com.

Lilian Eberechukwu Eyam BIECsan Epidemiologist lecturing at the Department
of Public Health, University of Calabar, Calabar, Nigeria. She has a passion for researches
involving youths and adolescents and several areas of Epidemiology and public health
including human exposure to environmental hazards. She has over 10 publications in
reputable international and local journals. She can be contacted at email:
lilaringus@yahoo.com.

Margaret Inemesit Akpan BIEd Cisan Epidemiologist in the Department of Public
Health, University of Calabar, Calabar, Nigeria. She is involved in several researches in
Public Health including Cervical Cancer Among Women. She also has interest in
researches on environmental risk factors. She has published over 30 articles in leading
international and  local journals. She can be contacted at email:
magginem2000@yahoo.com.

Simon Alain Inah By 12 is an Environmental Health Scientist lecturing at the
Department of Public Health, University of Calabar, Calabar, Nigeria. He has research
interests in Occupational Health and Safety, Water, Sanitation and Hygiene (WASH) and
environmental toxicology. He has published over 20 articles in leading international and
local journals. He can be contacted at email: pharmalain2006 @gmail.com.

Knowledge, practices and antibiotics use patterns among animal ... (Aniekanabasi Jonathan Okon)


mailto:uchechiekechibuzor@gmail.com
mailto:okaibiang@gmail.com
mailto:lilaringus@yahoo.com
mailto:magginem2000@yahoo.com
mailto:pharmalain2006@gmail.com
https://orcid.org/0009-0001-4989-3757
https://orcid.org/0009-0008-6788-6789
https://scholar.google.com/citations?user=9T7xoDwAAAAJ&hl=en
https://orcid.org/0000-0002-0655-4747
https://scholar.google.com/citations?user=b93SPJUAAAAJ&hl=en
https://orcid.org/0000-0002-6329-8671
https://scholar.google.com/citations?user=JJ32Jm4AAAAJ&hl=en
https://orcid.org/0000-0002-0977-6919
https://scholar.google.com/citations?user=ioAP6rsAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58488213000

