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The primary goal of this research was to assess the situation analysis and knowledge, attitude, and
practices (KAP) of poultry practitioner veterinarians (PPV) and broiler poultry farmers (BPF) regarding
antimicrobial use (AMU) and antimicrobial resistance (AMR) in Nepal. The study area covered approximately
88.1% of Nepal's poultry population. A total of 327 PPV from 56 districts and 500 BPF from 40 districts of
seven provinces participated. AMU situation and demographic information were collected and analyzed using
descriptive statistics and logistic regression analysis to determine associations between variables. Most PPV
were male (85.0%) with a mean age of 31.9+7.8 years. Half of the PPV participated from Bagmati province
(49.2%), almost all of them (99.4%) knew about AMR and stated that the lack of control in the sale of
antibiotics contributes to AMR (93.0%). Among the 500 farmers, 81.0% were male. The majority of the farmers
(57.8%) had small farms (<1,500 heads), 59.6% of the farmers had 0-4 years of experience working in poultry
farms, and 50.8% had a high school education. The 27 different types of antimicrobials from 13 different
antimicrobial classes were used in poultry farms. The most commonly used antimicrobials on the farm were
doxycycline (23.5%), neomycin (17.1%), and colistin sulfate (9.6%). Most farmers consulted veterinarians
(53.2%) and drug sellers (21.6%) before treating their poultry. Despite limited knowledge (62.6%) and practice
(55.5%), the BPF had a favorable attitude toward AMU and AMR (91.6%). The risk factors associated with the
farmers' attitudes toward AMU and AMR were the 31-40 years age group compared with other age groups
(OR=4.2, p=0.03), and the farmer who used antimicrobials for prevention had a higher attitude score than
those who used for other purposes (OR=5.9, p=0.02). The farmers who consulted with a veterinarian when
their poultry was sick (OR=21.0, p<0.001) had a positive association with AMU practices. Findings of this study
indicate that proper regulation mechanisms in veterinary drugs, an extension of veterinary services, training,
and awareness related to AMU and AMR for PPV and BPF are needed to mitigate the AMR problem in poultry

production.
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CHAPTER 1 INTRODUCTION

Antimicrobial resistance is a global threat from the perspective of One Health.
The misuse of antimicrobials in both human and veterinary medicine is a crucial
element that can lead to the development and dissemination of resistant bacteria
(Osman et al,, 2021). The emergence of AMR in animal production can spread to
humans through the food production chain (Xiong et al., 2018). Globally, AMR causes
700,000 human deaths per year. By 2050, the estimated cost of AMR infections could
reach 100 trillion US dollars, potentially resulting in 10 million human deaths if
urgent action is not taken (O'Neill, 2016). The burden of the AMR problem is much
higher in low-income and middle-income countries than in other developed
countries (Pokharel et al., 2019). Therefore, increasing awareness of antimicrobial use
(AMU) among multiple stakeholders associated with livestock production is needed

to control and prevent AMR effectively.

The purposes of AMU in poultry are to treat bacterial infections, promote the
growth of animals, and control and prevent of bacterial diseases (Poole and
Sheffield, 2013). However, the use of antimicrobials as growth promoters in animal
feed has been banned in livestock production in Sweden, Europe, and the United
States (Casewell et al,, 2003; Roth et al., 2019). In addition, Nepal has banned AMU
for growth promoter since 2017 (Upadhyaya et al., 2020). The use of antimicrobials in
poultry has been shown to lower disease incidence, morbidity, and mortality rates,
improve animal health and increase productivity, resulting in higher economic returns
(Sarwar et al., 2018). Common antimicrobials used in poultry production in Nepal are
amikacin, gentamicin, streptomycin, cefotaxime, ceftazidime, ciprofloxacin, ampicillin,
colistin, sulfamethoxazole and tetracycline (Upadhyaya et al, 2020). The

dissemination of multidrug resistance (MDR) of commensal and pathogenic bacteria



worldwide continues to reduce the efficacy of available antimicrobials (Poole and

Sheffield, 2013).

In 2021, the Nepal government declared that the country is self-sufficient in
poultry meat and egg production. Poultry meat and eggs significantly contribute to
the origin of animal protein supply and Nepal’s economy. Nepal’s Ministry of Health
and Population has approved the National Antibiotic Containment Action Plan, 2016
and the National Antibiotic Treatment Guideline, 2014 (NPHL, 2018). However,
Nepal’s Drug Act, 1978 did not provide an explicit provision for regulating veterinary
drugs. Therefore, AMU in animals needs to be handled legally and efficiently in
Nepal. The misuse of antimicrobial agents can develop a favorable environment for
increasing resistant bacteria, which can transfer resistant determinants within and
between bacterial species (Khan et al, 2020; Rahman et al,, 2020). The lack of
awareness of veterinarians and farmers using antimicrobials may elevate the problem
of AMR impacting public health. The rational use of antimicrobials is related to the
knowledge, attitude, and practice (KAP) of the farmer and the veterinarian. Therefore,
responsible veterinarians and farmers are the key people associated with using

antimicrobials in livestock production.

The KAP study is the most widely used quantitative research method that
reveals misconceptions or misunderstandings that can be difficulties in actions and
potential barriers to change in human behavior (WHO, 2008). Human behavior
changes have three successive processes: the acquiring of knowledge, the generation
of attitudes, and the development of behavior (Kim et al.,, 1969). Currently, the KAP
survey is the research of health-seeking behavior, which is representative of a specific
target group to gather information on what is known, believed, and performed

regarding a particular topic (WHO, 2008).

In poultry industries, the self-prescription of farmers, unauthorized users, and

lack of regulatory authorities would be the key drivers of the emergence of AMR in



animals. To efficiently reduce the problem of AMR, rational use of antimicrobials,
monitoring trends of AMR occurrence, increasing awareness of AMR, the practice of
reasonable use of antimicrobials, promulgating legislation, and building a regulatory
mechanism are required to promote the reduction of AMR. Understanding AMU and
AMR in animals and public health would decrease the haphazard of AMU in poultry.
More information is required on the economic and livestock health consequences of
AMR in developing nations (FAO, 2022). As part of the solution in veterinary services,
veterinarians must be well-trained and supervised by authorized veterinary statutory
bodies (WOAH, 2022). Understanding the use of antimicrobials in farmers and
veterinarians is needed to implement other AMR prevention and control strategies
because the KAP of veterinarians and farmers about AMR can significantly influence
the AMU in the livestock farm (Caudell et al.,, 2017). Therefore, a situation analysis of
the current KAP on AMU and AMR is required to inform policymakers to tackle AMR

in the country.

Objectives of the study
1. To examine the situation of AMU in broiler poultry farms in Nepal.

2. To assess the KAP of AMU and AMR in veterinarians and farmers associated

with broiler poultry production in Nepal.



CHAPTER 2 LITERATURE REVIEW

2.1. Poultry production in Nepal

Globally, poultry is one of the extensive food industries, with more than 90
billion tons of chicken meat produced annually (Nhung et al., 2017). Nepal has a
varied land topography and climate, where commercial and backyard poultry farming
is in all regions from Mountain to Terai (Pradhanang et al, 2015). Two-thirds of
Nepal’s population is directly engaged in agriculture, contributing almost 34.0% of
the national gross domestic product, of which 15.0% comes from the livestock sector
(DLS, 2021). The poultry sector contributes about 3.5% of Nepal's gross domestic

product.

In Nepal, the poultry population has increased about four times from 23.9 to
82.6 million between 2007 and 2020 (CBS, 2017; DLS, 2021). Indigenous poultry is
widely prevalent and accounts for approximately 55.0% of the total poultry
population of Nepal. Poultry meat production increased from 14,299 tons to 255,388
tons between 2001 and 2020 out of 198,895 and 552,256 tons of annual total meat
production, respectively. Similarly, Nepal's total egg production per year in 2001 and
2020 was 538,420 thousand and 1,620,000 thousand, respectively (DLS, 2021). The
per capita meat consumption of poultry alone contributes to 4.1 kg of the total 11

kg per capita meat consumption in Nepal (AITC, 2022).

2.2. Legal framework on AMR

International law provides a robust implementation mechanism for countries,
and they can commit themselves to act (Hoffman et al,, 2015). The government
must develop and enforce laws and other policies according to international law or

its commitment to reducing the use of antimicrobials in animals (Khouja et al., 2022).



The World Health Organization Assembly adopted a Global Action Plan on AMR, 2015
to address the global threat of AMR (WHO, 2015). The WOAH and FAO adopted it in
2016. In May 2021, 144 countries promulgated a national action plan based on the
objectives of the Global Action Plan (GAP) on AMR (WHO, 2021). WOAH further
developed a Strategy on AMR and Prudent Use of Antimicrobials (WOAH, 2016) to
harmonize national and regional legal frameworks on AMR and was also addressed in
the G7 and G20 forums (EU, 2017). Since 2016, the implementation of the GAP on
AMR has started with the collaboration between the World Health Organization
(WHO), World Organization for Animal Health (WOAH), Food and Agriculture
Organization (FAO), and United Nations Environment Programme (UNEP). In 2019, the
UN Secretary-general delivered a report on AMR, which is the progress made by the
tripartite and the member states in implementing the political declaration. All WHO
member states committed to having NAP for AMR. Although more than 100 countries
have published projects, many of which are under development in NAP (Weldon et

al,, 2022).

The government of Nepal regulates the national AMU and AMR issues with
the promulgation of the Drug Act, 1967; Animal Health and Livestock Service Act,
1999; National Drug Policy, 1995; Drug Sales and Distribution Code, 2014; and One
Health Strategy, 2019. Nepal developed the National Antimicrobial Resistance
Containment Action Plan in 2016, which includes measures for improving
surveillance, rational use of antimicrobials, prevention and control, and public
awareness (DoHS, 2021). The Ministry of Health and Population has also created
guidelines for the rational use of antimicrobials and a national surveillance system to
monitor resistance patterns. Furthermore, the National One Health Technical
Committee was established in 2019 to coordinate a One Health approach to control
AMR in Nepal. The committee comprises experts from different sectors, including

human health, animal health, environment, agriculture, and food (MoALD, 2019). In



general, Nepal has recognized the threat of AMR and has implemented a legal

framework and a strategic plan to address it.

2.3. AMU in livestock production

Global consumption of antimicrobials was estimated at more than 35 billion
daily doses in 2015 (Klein et al., 2018). The livestock sector is estimated to consume
70.0% of total antimicrobials worldwide (Van Boeckel et al., 2015; Obimakinde et al.,
2017). Globally, the average annual estimated consumption of antimicrobials in
poultry is 172 mg/kg, followed by swine at 148 mg/ke and cattle at 45 mg/kg (Van
Boeckel et al,, 2015). Currently, more than 40 antimicrobials are used in clinical
setting, but none adequately address the problem of most resistant bacteria, fueling

the failure to treat bacterial infection (CDDEP, 2021).

In 2010, global antimicrobial consumption (228 countries) in food animals was
estimated at 63,151+1,560 tons, but by 2030, it is projected to increase by 67.0% to
105,596 +3,605 tons (Van Boeckel et al, 2015). The increase in antimicrobial
consumption is due to increased commercial farming of livestock animals. Asia alone
will consume up to 46.0% of antimicrobials by 2030 due to increased livestock
commercialization (Van Boeckel et al., 2015; FAO, 2022). China, India, Russia, Brazil,
and South Africa have been reported to be the top antimicrobial consumers
worldwide. The livestock industry in China could consume one-third of the global
antimicrobials (FAO, 2022). The use of critical antimicrobials in humans increased
from 91.0% to 165.0% in low-middle-income countries between 2000 and 2015
(WHO, 2021). In the U.S., 80.0% of the national consumption of antimicrobials is used
in food animals; however, most developed countries use 50.0-80.0% of the total
antimicrobials in livestock sectors (Cully, 2014; Obimakinde et al., 2017). Antimicrobial
consumption in some developing countries such as Myanmar (205.0%), Indonesia
(202.0%), Nigeria (163.0%), Peru (160.0%), and Vietnam (157.0%) is projected to
increase significantly by 2030 due to increased demand for animal protein from

livestock (Van Boeckel et al., 2015).



In food producing animals, penicillin and tetracyclines are the most widely
used antibiotics (De Briyne et al., 2014). Macrolides, polymyxins, aminoglycosides,
and third generation cephalosporins are widely used in human therapeutic
antimicrobials and food animals (Kimberly et al.,, 2017; Lekshmi et al., 2017; WHO,
2021). The antimicrobials most  frequently used in  poultry  were
sulfamethoxypyridazine (28.8%), oxytetracycline (18.5%), tylosin (13.9%), and
enrofloxacin (9.6%) (Azabo et al., 2022). Among 223 broiler poultry farms, 10.8% of
the farms were not used, 33.2% were used once, and 56.0% were used two or more
times of antimicrobials in broiler production (Gibson et al., 2020). The most common
antimicrobials used in broiler poultry (n=223) were colistin sulfate (42.2%),
enrofloxacin (27.4%), amoxicillin (18.4%) and amoxicillin (16.6%) (Gibson et al., 2020).
The previous study showed that the largest poultry producer, such as the United
States, China, and Brazil, approved macrolides, third generation cephalosporins, and
polymyxins for use in poultry (Roth et al., 2019). The FDA banned fluoroquinolone,
enrofloxacin, and all antibiotics as growth promoters in poultry production in the

USA (Roth et al., 2019).

In poultry, a significant portion of antimicrobials for animals are sold over the
counter without a prescription (60.0%) in poultry (Masud et al., 2020). About 63.0% of
antimicrobials used in animals are similar to therapeutic drugs used in humans
(Woolhouse et al., 2015), which could indicate that there is no proper regulation of
AMU in animals, and a large proportion of AMU in humans and animals is for

treatment purposes.

Imported antimicrobials in Nepal account for 30.0% of the total medicine
used annually, which costs approximately 1 million U.S. dollars (Acharya and Wilson,
2019). In Nepal, 365 different types of antimicrobials are sold, and 50 companies
produce antimicrobials for human and veterinary medicine (Acharya and Wilson,
2019). The total amount of AMU in animal sectors in 2018 was 91.1 tons in Nepal

(Upadhyaya et al,, 2020). In 2019, livestock consumed 48 tons of antimicrobials



alone, including tetracycline (9.7 tons), third and fourth generation cephalosporin (9.1
tons), fluoroquinolones (6.5 tons), aminoglycosides (2.8 tons), penicillin (2.2 tons),
nitrofurans (1.9 tons), macrolides (1.8 tons), sulfonamides (1.3 tons) amphenicols (0.1

tons), and other antimicrobials 2.2 tons (Upadhyaya et al., 2020).

In Nepal, tetracycline, enrofloxacin, neomycin-doxycycline, levofloxacin,
colistin, and tylosin are the top seven antimicrobials consumed, while ampicillin,
amoxicillin, ceftriaxone, and gentamicin are the antibiotics prescribed the most
inappropriately (Upadhyaya et al., 2020). Ciprofloxacin, amoxicillin, and tetracycline
are the most widely used antimicrobials to treat respiratory tract infections in
poultry, such as Gumboro and New Castle disease. Ciprofloxacin, amoxicillin, and
tiamulin are usually used in layer farms, while colistin, doxycycline, and neomycin
are frequently used in broiler farms (Nepal et al,, 2019). The previous study of AMU
in poultry showed that doxycycline (25.9%) was the most used antibiotic, followed
by tylosin (21.5%), colistin (18.8%), ciprofloxacin (13.4%) and neomycin (12.5%) in

Kathmandu and Chitwan district (Dhakal and Gompo, 2022).

2.4. Antimicrobial resistance

The process of AMR in microorganisms is a natural phenomenon, but the
selection of AMR has been led by its exposure to humans, animals, and the
environment (Holmes et al., 2016). A previous study estimated that 4.9 million
deaths were associated with bacterial AMR in 2019, and the highest AMR-attributed
death was found in western sub-Saharan Africa (27 deaths per 100,000) and the
lowest death rate in Australasia (6.5 deaths per 100,000) (Murray et al., 2022). The
cumulative increase in AMR may result in more than 3.4 trillion USD in the world's
annual gross domestic product (GDP) in ten short years if action is not taken correctly
(Murray et al,, 2022). The inaccessibility of effective antimicrobials for animal
treatment has a significant impact on food production, food security, and farmer
livelihoods. This is due to regulations that limit their use to address the global public

health threat of AMR, which can lead to increased animal mortality, reduced



productivity, and lower incomes for farmers (FAO, 2022). This risk is high in countries
with weak or inadequate legislation, regulatory functions, and monitoring systems

related to the control and prevention of AMU and AMR (FAO, 2022).

For many decades, AMR has become a major global threat to public health
(Hoque et al., 2020; Moffo et al., 2020). The increase in mortality and morbidity in the
human population due to the infection of AMR bacteria is a significant problem in
public health (Hedman et al, 2020). The six leading bacteria (Escherichia coli,
followed by Staphylococcus aureus, Klebsiella pneumonia, Streptococcus
pneumonia, Acinetobacter baumannii, and Pseudomonas aeruginosa) were
responsible for 0.9 million (0.7-1.3) deaths attributable to AMR and 3.6 million (2.6-
4.8) deaths associated with AMR in 2019 (Murray et al., 2022). Primarily, E. coli,
Salmonella enterica, K. pneumonia, and other gram-negative bacteria have harbored

MDR (Dahal and Chaudhary, 2018).

Resistant gram-negative bacteria can transfer different resistance genes
through horizontal gene transfer (Johnson and Lang, 2012). AMR genes can be
inserted into plasmid genetic load regions via conjugative transposons or integrons
(Lindsey et al, 2011). The problem of MDR-associated plasmids is a significant
concern in poultry, including IncF, Incll, and IncA/C (Martin et al,, 2012). Several
studies demonstrated a positive association between AMU and AMR (Lai et al., 2011,
Agyare et al., 2018). Two-thirds of the future’s AMU growth will be directly related to
animal production (FAO, 2022). MDR of S. aureus, P. aeruginosa, E. coli and M.
tuberculosis are the main problems for public health concerns (Dahal and
Chaudhary, 2018). The significant AMR trends were examined in the serovars from
Salmonella spp., Shigella spp., and Vibrio cholera with changing AMR trends (Malla
et al, 2014). In recent years, AMR has increased in ampicillin, amoxicillin,
cotrimoxazole, chloramphenicol, ciprofloxacin, nalidixic acid, eentamicin, and
ceftazidime, helping to increase dissemination of resistant bacteria (Dahal and

Chaudhary, 2018).
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There is evidence that poultry and its products act as an AMR reservoir that
can pose serious threats to humans and domestic and wild animals (Van Boeckel et
al,, 2019). A study in Nepal showed that E. colj, Klebsiella spp. Citrobacter spp., S.
aureus, Salmonella spp., and Proteus spp. of buffalo and poultry meat had
resistance to tetracycline, amoxicillin, cotrimoxazole and nalidixic acids (Saud et al,,
2019). The resistance of E. coli isolated from the chicken was found to be 100.0%,
93.0%, 25.0%, and 19.0% to amoxicillin, tetracycline, nalidixic acid, and cefotaxime,
respectively (Bantawa et al,, 2019). The antibiogram profiles of 50 E. coli strains
showed the highest resistance to ampicillin (98.0%), followed by cotrimoxazole
(90.0%) and doxycycline (62.0%) (Subedi et al, 2018). Previous studies have
demonstrated an increasing trend of resistance with time for S. rosophila serovar
Pullorum/Gallinarum, M. gallisepticum, and G. anatis. Among Enterobacteriaceae,
Avian Pathogenic Escherichia coli (APEC) isolates showed considerably higher AMR
levels than S. serovar Pullorum/Gallinarum, with a prevalence of resistance of more
than 80.0% for ampicillin, amoxicillin, and tetracycline. Salmonella resistance was
observed most frequently to amoxicillin - (100.0%), tetracycline (24.0%),
chloramphenicol (11.0%), and nalidixic acid (11.0%) in chicken, buffalo, pig, and goat
meat (Bantawa et al,, 2019). A previous study in Nepal showed that 94.0% of E. coli
were MDR and mainly resistant to amikacin (84.0%), nitrofurantoin (55.0%), and
colistin (50.0%), respectively (Subedi et al., 2018). A high prevalence of MDR was
observed at 79.6% in raw chicken meat (Shrestha et al., 2017). Furthermore, MDR
Salmonella spp., S. aureus, Shigella, and E. coli were found in the isolate of chicken,
buffalo, pig, and goat meat (Bantawa et al,, 2019). The previous study found that
antimicrobial administration in the early stages of a chicken's life can have long-
lasting effects on gut microbiota composition and function. The study suggests that
these changes may result in increased susceptibility to diseases and a decreased in

overall animal health (Schokker et al., 2017).
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2.5. Knowledge, attitude, and practice

KAP is a health behavior theory that was established in 1960. There are three
sequential processes in human behavioral change: knowledge acquisition, attitude
generation, and behavior formation (Kim et al.,, 1969). The KAP survey mainly uses
quantitative methods to reveal misconceptions that can be difficulties in actions to
change behavior. The KAP study is representative of a specific target group to gather
information on what is known, believed, and performed regarding a particular topic
(WHO, 2008). Assess knowledge to examine how closely community knowledge is
associated with health beliefs. Attitudes are trained propensities to think, feel, and
act in particular ways about issues because of a complex interplay of thoughts,
feelings, and values. In most of the KAP surveys, respondents are asked about
preventive measures or the use of various health options. Hypothetical questions are
usually asked. It provides information about what people do and what they think

they should do (Ul Haqg et al., 2012).

2.6. KAP of PPV on AMU and AMR

Veterinarians are typically responsible for prescribing and monitoring AMU in
animals. The farmer-veterinarian relationship is essential to reduce the inappropriate
use of antimicrobials in livestock (Farrell et al, 2021). AMU in farm animals may
contribute to the development of AMR in humans and animals. Many studies of KAP
for AMU and AMR in veterinarians were observed in multiple types of animals, such
as companion animals, poultry, and other species of livestock (Alcantara et al., 2021,
Hassan et al.,, 2021; Kalam et al, 2021). A thorough understanding of veterinarians'
current prescribing practices and their reasons could offer leads for interventions to

reduce AMU in farm animals (Speksnijder et al., 2015).

A previous KAP study was observed among 220 registered veterinarians,

indicating that 52.8% belong to the age group of 30-29; 72.2% were men, 42.4% had
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a master’s degree, and 44.4% worked in public service (Aworh et al., 2021). In Nigeria,
51.0% of veterinarians stated that the prophylactic use of antimicrobials is
appropriate under poor biosecurity conditions (Aworh et al, 2021). Laboratory
services (82.0%) and excessive laboratory fees (72.0%) were reported as primary
barriers to performing the antimicrobial susceptibility test (AST) (Aworh et al., 2021).
According to a study conducted in Bangladesh, most veterinarians (91.4%) were
aware that antimicrobials could not cure viral infections, and almost all of them
(97.6%) believed that frequent antimicrobial prescriptions could make less effective.
Approximately 80.0% of veterinarians disagreed with the use as a growth promoter in
Bangladeshi cattle (Sarker et al., 2022). Almost all (93.0%) of veterinarians in the USA
indicated that improper AMU contributed to AMR, and 52.0% believed that
antimicrobials were prescribed appropriately (Odoi et al,, 2021). Similarly, most
(88.0%) veterinarians assumed that improper AMU contributed to AMR (Samuels et
al.,, 2021). Many veterinarians (61.5%) believed that antimicrobials are appropriately
prescribed, and 88.7% agreed that improper AMU contributed to the selection of

AMR organisms (Samuels et al., 2021).

It is interesting that most veterinarians (90.6%) use their own experiences for
the selection of antimicrobials (Vijay et al., 2021). A previous study observed that the
clinical signs and symptoms of the animals (88.9%), the route of administration
(81.5%), and the cost of antimicrobials (77.2%) were affected in the selection of
antimicrobials (Samuels et al., 2021). Two-thirds of veterinarians had good knowledge
of antimicrobials, and 47.2% had received training in stewardship, while 88.9%
believed that overuse of antimicrobials was the main factor contributing to AMR
(Aworh et al,, 2021). A previous study in India showed that most veterinarians had
good knowledge (69.5%), good attitude (93.2%), and moderate practice (51.3%) for
AMU, and factors including KAP score, farm management, and antimicrobial
stewardship were factors associated with AMR in veterinarians (Vijay et al., 2021).

However, previous studies in Nepal and Bhutan reported that animal health workers
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and farmers had poor knowledge of AMU and AMR (Lambrou et al., 2021; Wangmo et
al., 2021).

2.7. KAP of BPF on AMU and AMR

The livestock sector is estimated to consume 70% of total antimicrobials
worldwide, and farmers are the main end users of antimicrobials (Van Boeckel et al.,
2015; Obimakinde et al,, 2017). Due to the increasing demand for animal protein,
there has been a significant rise in the use of antimicrobials in poultry farming. This
has led to concerns about the development of AMR in animal and public health
(Caudell et al.,, 2017). Therefore, the farmer is one of the important stakeholders of
AMU and a contributing factor to AMR. The purpose of AMU in commercial poultry
was varied, including 22.6% for prophylactic, 15.3% for therapeutic, and 13.3% for

growth promotion (Imam et al., 2020; Lambrou et al., 2021).

A previous study in Nepal indicated that only 19.6% (11/56) farmers of
Kathmandu Valley and 16.1% (9/56) of those in the Chitwan district knew about AMR
(Dhakal and Gompo, 2022). A previous KAP study in Bangladesh demonstrated that
farmers' age, farming experiences, education level, economic status, farm type, and
farm size influenced AMU and AMR in poultry production (Hassan et al., 2021). More
importantly, veterinarians and drug sellers were indicated to be responsible for AMU
on livestock farms (Masud et al., 2020). Another study in Nepal indicated that 51.3%
of respondents did not ensure that skipping antimicrobial doses causes AMR, and
higher levels of farmer education were likely to have a better KAP of AMU (Nepal et
al., 2019). Gender was also associated with attitude towards AMU and AMR, and good
attitude was observed in female respondents (OR=2.2, 95% Cl 1.0-4.6, p<0.05)
(Wangmo et al, 2021). Among 150 poultry farmers, most of them had a low
understanding of the antimicrobial withdrawal period (27.3%), were unaware of AMR
(82.0%), and did not know about AMR (77.0%) (Lambrou et al., 2021). One-third of

the farmers administered antimicrobials without a prescription from veterinarians.
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Similarly, demographic and socioeconomic factors were significant factors associated

with the KAP of farmers (Hassan et al., 2021).

For a public health perspective, farmer behavior and practice could affect
AMR development. Almost half (47.7%) of farmers believed that antimicrobials could
help cure if they had a fever; however, 84.6% at least sometimes preferred an
antibiotic when they had a cough and sore throat (Nepal et al., 2019). A similar study
indicated that most farmers needed to be aware of the contribution of skipping the
dose in the development of AMR (50.9%), and 88.2% replaced the doctor if an
antimicrobial was not prescribed if the farmer thought it was necessary. These
findings were related to cases where usual clinical signs included respiratory (71.8%)
and gastrointestinal (32.0%) (Imam et al,, 2020). Antimicrobials are widely used in
human and veterinary medicine, but there is a need to improve awareness of AMU
and the development of AMR. A lack of understanding about the use, dosage, and

misuse of recommended antimicrobials can contribute to the development of AMR.



CHAPTER 3 MATERIAL AND METHODS

The cross-sectional questionnaire survey was conducted to examine the
situation of AMU and KAP on AMU and AMR of veterinarians and farmers working
related to broiler poultry. This study was divided into two phases, consisting of phase
l, the design and development of questionnaires for the field survey, and phase I,

the questionnaire interview (Fig. 1).

Phase 1: Design and development of questionnaires for field survey (PPV:

n=327 and BPF: n=500)

® Demographic characteristics of respondents
® Situation of AMU in poultry farm

® KAP on AMU and AMR of PPV and BPF

Phase 2: Questionnaire interview (n=827)

® |OC Index and pre-test of the questionnaire for data

validity

® |nterview PPV (h=327) and BPF (h=500)

® Statistical analysis

Goal: to study situation and KAP on AMU and AMR in PPV and BPF

Figure 1 Conceptual framework of research



16

3.1. Phase I: design and development of questionnaires

The questionnaires for veterinarians and farmers include demographic
information, situation analysis on AMU, knowledge, attitude, and practice associated
with  AMU and AMR. The KAP questionnaire for PPV and BPF was designated
separately. There were 47 and 61 questions for PPV (Annex I) and BPF (Annex ),

respectively. Most of the questions were multiple-choice questions.
3.1.1. Demographic information

The questionnaire related to demographic information comprised of age, sex,

educational level, work experience, province, and ecozone of the respondent.
3.1.2. Situation analysis

The questions related to the situation analysis of AMU were interviewed to
PPV and BPF. Questions pertaining to the prudent use of antimicrobials were directed
toward PPV, while BPF was asked about various aspects such as the type, frequency,
source, and storage of antimicrobials used, in addition to information regarding flock

size, bird health, farm biosecurity, mortality, clinical sign, and disease occurrence.
3.1.3. KAP for PPV

The KAP questionnaire is divided into three parts: knowledge, attitude, and
practice. For PPV, the knowledge questions were related to AMU in food-producing
animals, antimicrobial residues, the effect of inappropriate use, public health issues
of antimicrobials and AMR, and government policy and regulation on AMU and AMR.
The attitude questions were related to the safety and priority of AMU, problems of
AMR, strategy used to combat AMR, withdrawal period of antimicrobials, etc.
Similarly, the practice section of the questionnaire included questions about the
purpose of AMU, prescription on demand and patterns, the use of single or
combination AMUs, frequency of AMU, dose calculation, national guidelines, and

continuing education or training programs.



17

3.1.4. KAP for BPF

The knowledge questions for BPF were related to AMU, the withdrawal period
of antimicrobials, AMR transmission, and government policy on AMU. Regarding the
perception about AMU and AMR, the safety of AMU and using non-prescribed
antimicrobials were asked in the attitude question. The practice questions directed
inquiries to complete the full course of AMU, skipping doses, checking the expiration

dates of antimicrobials, and the frequency of AMU in poultry.
3.1.5. Validation of the questionnaire

Five veterinarians and five farmers were selected for the pretest of the
questionnaires before starting the actual survey. The questionnaire was validated and
submitted to three experts for the item-objective congruence (I0C) index along with
the study objectives. The Content Validity Index (CVI) is used to assess the degree of
agreement between different sections of a questionnaire, and the objectives that
intended to measure. In this process, experts rate each section of the questions
based on their relevance and clarity in relation to the objectives. The resulting CVI
ranges from 0 to 1, with higher values indicating greater content validity. The 10C
point was rated for each section of both sets of questionnaires. A rating of three
scales was made for the consistency and congruencies of all items, and the experts
had to choose only one mark from these alternatives, which is given as follows.

+1 = Congruent with a clear understanding

0 = Uncertain whether the item related to the study was related to

-1 = Not understandable or not congruent or related to this study.

The total item must have a consistency value equal to or above 0.05, which

is calculated using the equation:
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I0C= 2 RN
Where,
IOC = Item-Objective Congruence Index
2R = total points of each specialist
N = number of specialists

The evaluation of the IOC index is shown in Tables 1 and 2.

Table 1 I0C index of veterinarian questionnaire

Category Practitioner Scientist Epidemiologist Count Item CVI
S1 demographic 1 1 1 3 1.0
S2 situation analysis 1 1 0 2 0.7
S3 knowledge 1 0 1 2 0.7
S4 attitude 1 1 1 3 1.0
S5 practice 0 1 1 2 0.7
IOC index 0.8

Table 2 I0C index of BPF’s questionnaire

Category Practitioner Scientist Epidemiologist Count Item CVI
S1 demographic 1 1 1 3 1.0
S2 situation analysis 1 1 1 3 1.0
S3 knowledge 1 0 1 2 0.7
S4 attitude 1 1 0 2 0.7
S5 practice 1 1 1 3 1.0

IOC index 0.9
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3.2. Phase II: questionnaire interview

3.2.1. Study area

The questionnaire was distributed to all PPV in Nepal for an online survey,
and 327 PPV from 56 districts participated. The study area for PPV included 56
districts from seven provinces: Sudurpaschim province (Baitadi, Bajura, Dadeldhura,
Darchula, Kailali, and Kanchanpur); Karnali province (Jajarkot, Rukum West, Salyan,
and Surkhet); Lumbini province (Banke, Bardia, Dang, Gulmi, Kapilvastu, Palpa, Rolpa,
Rukum East, Nawalparasi West, and Rupandehi); Gandaki province (Nawalparasi East,
Arghakhanchi, Baglung, Gorkha, Kaski, Lamjung, Manang, Syangjya, and Tanahun);
Bagmati province (Bhaktapur, Chitwan, Dhading, Dolakha, Kathmandu, Kavreplachowk,
Lalitpur, Makawanpur, Nuwakot, Ramechhap, Sindhuli, and Sindhupalchok); Madhesh
province (Bara, Dhanusha, Parsa, Rautahat, Saptari, Sarlahi, and Siraha); and Koshi
province (Bhojpur, Dhankuta, Ilam, Jhapa, Morang, Sankhuwasabha, Sunsari, and
Udayapur) (Fig. 2).

For a BPF questionnaire survey, 500 BPF from 40 districts from the seven
provinces, including Sudurpaschim, Karnali, Lumbini, Gandaki, Bagmati, Madhesh, and
Koshi, were selected based on the high density of the broiler population. At least
three districts were selected from each province of Nepal. The study area covered
88.1% of Nepal's broiler population. Forty districts from seven provinces comprising:
Sudurpaschim province (Bajura, Kailali, and Kanchanpur); Karnali province (Surkhet,
Dailekh, and Jajarkot); Lumbini province (Banke, Bardia, Dang, Gulmi, Palpa, Pyuthan,
and Rupandehi); Gandaki province (Baglung, Gorkha, Kaski, Nawalparasi East, Syangjha,
and Tanahun), Bagmati province (Bhaktapur, Chitwan, Dhading, Kathmandu,
Kavreplanchok, Lalitpur, Makawanpur, Nuwakot, Sindhuli, and Sindhupalchok);
Madhesh province (Bara, Mahottari, Rautahat, Saptari, and Siraha); Koshi province
(Ilam, Jhapa, Morang, Okhaldunga, Sunsari, and Udayapur) were selected for the

farmer questionnaire survey (Fig. 2).



20

Border line
L_-J‘ Provinces

[ Districts
Study area

Poultry practitioner veterinarians (56 districts) ] i thar

[ India
Broiler poultry farmers (40 districts)
[ ]

Figure 2 Geographical distribution of study area

3.2.2. Study population

There are 1,622 registered veterinarians, and 481 are assumed to work as
poultry practitioners in Nepal (NVC, 2022). The study population consisted of all PPV
of Nepal. The veterinarians providing veterinary services to poultry farms, such as
diagnosis, treatment, and vaccination, were selected as a respondent to this study.

In Nepal, 52.7 million broiler poultry were reared in 20,483 farms in 2017. Forty
selected districts have 46.4 million broiler poultry and 17,601 farms (CBS, 2017).
Farmers were those engaged in poultry farming as owners or staff, technicians or
veterinarians who take care of the farm management, and medication was included.
The inclusion criteria of this study for the farmer were full-time broiler poultry farm
staff, owner, technician, or veterinarian, and one of them accepted the proposal as a
respondent. The number of samples per district was calculated based on the
proportion of the broiler population. A respondent per farm was selected for the

questionnaire survey.
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3.2.3. Sample size calculation

The sample size for two different groups of the study population (veterinarians
and farmers) was calculated separately. There are 481 poultry practitioner
veterinarians in Nepal. The size of the sample was calculated based on a 95%
confidence interval and 5% desired precision. The required sample size was at least
219 veterinarians.

There were 17,601 broiler farms in 40 districts of the study area. The total
number of sample farms was calculated based on a 95% confidence interval and 5%

desired precision. The sample size of the respondent was at least 392 farms.
3.2.4. Questionnaire survey and data collection

The PPV questionnaire survey was conducted using Google Form (Google
LLC, Mountain View, CA, USA), which was prepared in both Nepali and English
languages. The questionnaire link was disseminated to PPV via email and social
media platforms such as Facebook Messensger, WhatsApp, and Viber. The contact
details of the PPV were obtained from the Nepal Veterinary Council.

A semi-structured questionnaire was used for face-to-face interviews with the
BPF, which were conducted by trained veterinarians. The video tutorial on “How to
use Epicollect5?” was prepared. All participating veterinarians for the farmer’s survey
had received the training in seven provinces, while the rest received their orientation
from online or over the phone. The farmers' record-keeping books, photos of
antimicrobials, and antimicrobial labels or packaging materials were used to verify
the information about the use of antimicrobials provided by the farmers. Both Nepali
and English questionnaires were used, and data were collected in EpiCollect5
(GitBook, NY, USA). Each farmer was informed about the objectives and purpose of
the survey as per Annex lll. Only farmers who consented to participate were included

in the study (Annex IV).
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3.3. Ethical approval

Ethical approval was granted from the Nepal National Health Research
Council (Reference number 3029) (Annex V). All participants signed or accepted a
written consent before the start of the questionnaire interview. All data collected in
the study were anonymized before statistical analysis.
3.4. Statistical analysis

The data obtained from the questionnaire survey was cross-checked,
tabulated, cleaned, processed, and verified in Microsoft Excel 365. The responses to
the collected questionnaire were coded as 1 to 5 for “Completely agree," "Agree,"

n 13

“Disagree," “Completely disagree," and "Do not know" for the calculation of the
overall KAP score. To categorize the KAP scores as “Good” or "Not good", the median
value of each respondent was calculated based on their responses. If the overall
median value of the respondent was below or equal to the median, it was
considered a “good” level of KAP, whereas a value above the median was deemed
to have a “not good" KAP level.

The study employed descriptive and analytical statistics to analyze the AMU
situation and KAP, with logistic regression used to determine associations between
the respondents' general information and the variables related to KAP on AMU and
AMR of PPV and BPF. The selection of the independent variables was done based on
the literature review. The variables with a p-value less than 0.1 in univariate analysis
were selected for multivariate analysis. Results were considered statistically
significant, with a 95% confidence interval and a p-value < 0.05. STATA/SE 14
(StataCorp, College Station, TX, USA) was used for data analysis, and QGIS 3.4 (Free

Software Foundation, Boston, USA) was used to present the spatial distribution on a

map.



CHAPTER 4 RESULTS

In this study, 372 veterinarians and 500 BPF participated from 56 and 40
districts, respectively. Among the 372 veterinarians, 327 were found to be PPV and
included in this study. The number of districts and respondents per province is

presented in Table 3.

Table 3 Broiler poultry population and respondents per province

Province Broiler Number of districts per Number of
population province responses
(%)* BPF PPV BPF PPV
Bagmati 44.1 10 12 158 161
Gandaki 10.0 6 8 63 29
Karnali 2.0 3 a4 27 14
Lumbini 15.7 ¥ 11 86 54
Madhesh 9.9 5 7 51 27
Koshi 13.1 6 8 85 30
Sudurpaschim 5.1 3 6 30 12
Grand total 100 a0 56 500 327

* Total broiler poultry population was approximately 52.7 million in 2015 (CBS, 2017)

4.1. Demographic distribution, situation analysis of AMU and KAP of PPV
4.1.1. Demographic characteristics of PPV

The study cohort comprised 327 PPV, with a nearly even distribution between
the terai (50.5%) and the hill regions (45.9%) of Nepal. About half of the PPV (49.2%)
were from Bagmati province, followed by Lumbini (16.5%) and Gandaki (8.9%)
province. Most of the respondents (85.0%) identified themselves as male. The mean

age of the PPV was 31.9+7.8 years, with a range of 24 to 74 years. The highest
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proportion (55.4%) of the PPV belonged to the 24- to 30-year age group, followed by
the 31-60 years age group (38.2%). The majority of the PPV (53.8%) had bachelor
level education, followed by a master’s degree (43.8%) and PhD (2.4%). In terms of
occupation, a significant proportion of the PPV reported owning private businesses
(38.5%), followed by those employed in government service (29.1%), academia and

research (22.6%), and non-government organizations (6.7%) (Table 4).

Table 4 Demographic distribution of the PPV (n=327)

Variables N (%)
Ecozone
Terai 165 (50.5)
Hill 150 (45.9)
Mountain 12 (3.7)
Province
Bagmati 161 (49.2)
Gandaki 29 (8.9)
Karnali 14 (4.3)
Lumbini 54 (16.5)
Madhesh 27 (8.3)
Sudurpaschim 12 (3.7)

Koshi 30 (9.2)
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Table 4 Demographic distribution of the PPV (n=327) (Continue)

Variables N (%)
Gender
Male 278 (85.0)
Female 49 (15.0)

Age group (years)

24-30 181 (55.4)
31-45 125 (38.2)
46-60 17 (5.2)
>60 4(1.2)

Educational level

Bachelor 176 (53.8)
Master 143 (43.8)
PhD 8 (2.4)

Type of primary job

Private business 126 (38.5)
Government service 95 (29.1)
Academia and research 74 (22.6)
Non-government organization 22 (6.7)

Poultry practice 10 (3.1)
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4.1.2. AMU situation of PPV

The survey conducted among 327 PPV on their perceptions and practices
toward AMU and AMR sheds light on the understanding and prescribing practices of
PPV in combating AMR. Among the 625 responses received for the important
strategies to combat AMR, 34.4% chose for using appropriate treatment guidelines
could combat AMR, 19.7% thought about improving biosecurity and hysiene, 17.1%
thought that increasing education, 15.7% antimicrobial sales control could help
alleviate AMR impact. Most (51.1%) attributed the irrational use of antimicrobials as
the main reason for AMR. The study also identified other reasons for AMR, including
over-the-counter sales (27.8%), low-dose administration (12.3%), and low-quality
antimicrobials (6.7%).

Based on the proportion of antibiotics prescribed, most PPV (50.8%)
prescribed antimicrobials at a rate of 20-40% of their prescriptions, while 25.9% of
PPV prescribed antimicrobials at a rate of less than 20.0% and 18.9% prescribed
antibiotics at a rate of 40-60%. Only 4.3% of PPV prescribe antimicrobials at a rate of
more than 60%. The majority of respondents (66.1%) answered that colistin sulfate is
the CIA as specified by the WHO, while others provided incorrect answers (Table 5).
The frequency of antimicrobials prescribed by the PPV in broiler poultry was

classified by antimicrobial class is presented in Annex VI.



Table 5 Situation analysis of AMU and AMR in PPV

Variable N (%)

Important strategies to combat AMR (n=625) *

Use of appropriate treatment guideline 215 (34.4)
Improve biosecurity and hygiene of farm 123 (19.7)
Educational campaigns 107 (17.1)
Control of antimicrobial sells 98 (15.7)
Vaccination campaigns 54 (8.6)
Reduce AMU in animal 28 (4.5)

Primary reason for AMR (n=569) *

Irrational use 291 (51.1)
Over-the-counter sell 158 (27.8)
Low dose administration 70 (12.3)
Low quality antimicrobial 38 (6.7)
Other 12 (2.1)

Proportion of antimicrobials in prescription (n=327)

<20% 85 (25.9)
20-40% 166 (50.8)
40-60% 62 (18.9)
>60% 14 (4.3)
CIA as specified by WHO (n=327)
Colistin sulfate 216 (66.1)
Chloramphenicol 29 (8.9)
Sulfamethoxazole 14 (4.3)
Don't Know 68 (20.8)

Note: * Multiple answers allowed
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4.1.3. KAP of PPV on AMU and AMR

Knowledge of PPV on AMU and AMR

Based on the knowledge of veterinarians, it is apparent that the respondents
agreed on several critical issues related to AMR. Almost PPV (96.6%) had good
knowledge of AMU and AMR. The primary summary responses indicated that they
completely agreed and agreed (1) AMR is a national public health problem (99.4%),
(2) misuse and overuse of antimicrobials without prescription are the main factors
affecting AMR (99.1%), and (3) the potential antimicrobial residue that leads to the
development of AMR (97.9%). Furthermore, 93.0% of the PPV knew about the impact
of the uncontrolled sale of antimicrobials causing the development of AMR,
highlighting the importance of regulating the distribution and use of antimicrobials.
About three-quarters (69.1%) of PPV agreed with the statement that the use of
antimicrobials after disease diagnosis is preferred. Furthermore, most of the PPV
provided correct answers on the choice of antimicrobials for treatment (64.8% for

salmonellosis and 59.1% for chronic respiratory disease) (Fig. 3).
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Figure 3 Knowledge of PPV on AMU and AMR

Attitude of PPV towards AMU and AMR

Almost PPV (98.8%) had a good attitude toward AMU and AMR. Almost PPV
(99.6%) agreed on the National guideline on AMU is needed. Almost PPV (98.5%) said
that the sale of nonprescribed antimicrobials should be prohibited. Likewise, 89.0%
of the PPV agreed that vaccination could reduce the use of antimicrobials in poultry.
There was a poor attitude (78.6%) towards the statement that prescribing
antimicrobials to a healthy animal for the prevention of disease may harm the health

of the animal. Three-quarters (75.6%) of the PPV believed that narrow-spectrum



antimicrobials are a better choice than broad-spectrum. Most of the PPV (71.6%)
agreed that antimicrobials are not commonly used in humans and animals due to

their adverse effects (Fig. 4).
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Figure 4 Attitude of PPV towards AMU and AMR Practice of PPV on AMU and AMR

Practice of PPV towards AMU and AMR

The survey results on the practices towards AMU among poultry veterinarians.
Almost PPV (93.9%) had good practice of AMU and AMR. However, 88.3% of PPV
changed their prescription practices due to the AMR in poultry. The survey showed
that 86.5% of PPV do not use antimicrobials for growth promoters, and 71.9% do not
prefer using combined antimicrobials for therapeutic success. Additionally, the survey
revealed that only 69.1% of PPV attended training to update their knowledge about

AMU and AMR. Interestingly, almost half (54.2%) of the PPV received pressure from
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farmers for an antimicrobial prescription, while 22.9% prescribed antimicrobials by

phone or without examining birds (Fig. 5).
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4.2. Demographic distribution, situation analysis of AMU and KAP of BPF

4.2.1. Demographic characteristics of BPF

Among the 500 BPF, the participants were distributed in the Terai (53.8%), Hill
(42.2%), and Mountain region (4.0%). The highest number of participants were from
Bagmati province (31.6%), followed by Lumbini (17.2%), Koshi (17.0%), and Gandaki
(12.6%), while the least number of participants were from Karnali provinces (5.4%).
Most of the BPF were male (81.0%) and had an average of 36.7+9.0 (31-40) years
(41.4%). Most farmers (59.6%) had 0-4 years of experience, half (50.8%) had a high
school education, and 26.8% had primary education. In terms of farm size, 57.8% of
farms were classified as small (<1,500 birds), while 29.4% and 12.8% were medium
(1,501-5,000 birds) and large (>5,000 birds), respectively (Table 6). The mean flock
size of the poultry farms was 3,155+10,967.0 (250-178,000). However, almost all
farmers (98.6%) reported using commercial feed for their birds. Most of the
respondents get their water from groundwater (47.4%), followed by the municipality
(41.2%) and then the deep well (10.8%). Furthermore, the average mortality rate in
broiler poultry flocks was 9.3+15.5%, ranging from 0 to 100%.

On average, the income per 100 birds and the income per batch of broiler
poultry farming were 43.8+22.6 (0-105.7) USD and 1,617.2+279.0 (0 to 102,459.0) USD,
respectively. The respondents (14.0%) earned less than 200 USD per batch, while the
highest percentage (39.8%) earned between 201 and 500 USD per batch, and 10.8%
earned between 1,000 and 2,000 dollars per batch. The average cost of medicine per

100 birds was 6.9+7.5 (0 to 49.8) USD.



Table 6 Demographic distribution on the BPF
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Variables N (%)
Ecozone
Terai 269 (53.8)
Hill 211 (42.2)
Mountain 20 (4.0)
Province
Bagmati 158 (31.6)
Gandaki 63 (12.6)
Karnali 27 (5.4)
Lumbini 86 (17.2)
Madhesh 51(10.2)
Sudurpaschim 30 (6.0)
Koshi 85 (17.0)
Gender
Fermale 95 (19.0)
Male 405 (81.0)
Age (years)
18-30 134 (26.8)
31-40 207 (41.4)
41-60 155 (31.0)
>60 4 (0.8)




Table 6 Demographic distribution on the BPF (Continue)

Variables N (%)
Farming experience (year)
0-4 298 (59.6)
5-8 135 (27.0)
9-12 43 (8.6)
>13 24 (4.8)
Education level of respondent
I\iterate 43 (8.6)
Primary school 134 (26.8)
High school 254 (50.8)
Graduate 69 (13.8)
Flock size (bird heads)
Small (<1,500) 289 (57.8)
Medium (>1,500-5,000) 147 (29.4)
Large (>5,000) 64 (12.8)
Source of feed
Homemade 7(1.4)
Commercial 493 (98.6)
Source of water
Groundwater 237 (47.4)
Deep well 54 (10.8)
Municipality 206 (41.2)
Other 3(0.6)

34
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Table 6 Demographic distribution on the BPF (Continue)

Variables N (%)

The income per batch (USD)

<200 70 (14.0)
201-500 199 (39.8)
501-1,000 110 (22.0)
1,001-2,000 54 (10.8)
2,001-5,000 39 (7.8)
>5,000 28 (5.6)

4.2.2. Antimicrobial use in BPF

In Nepal, almost all BPF had access to antimicrobials in the study area.
Twenty-seven different types of antimicrobials of 13 classes were found to be used
in poultry. The class of antimicrobials most used (n=908) in broiler poultry was
tetracyclines (28.0%), followed by aminoglycosides (21.5%), quinolones (13.0%),
polymyxins (9.6%), penicillins (9.3%), macrolides (4.5%) and sulfonamides (3.5%) as
shown in Fig. 6.

Neomycin-doxycycline (22.4%) was found most frequently used combined
with antimicrobials, followed by colistin sulfate-amoxicillin (4.8%) in broiler poultry
farms. Colistin sulfate was often combined with amoxicillin, gentamicin, tylosin,
doxycycline, and tetracycline, while doxycycline was frequently combined with

gentamicin, neomycin, and tylosin.
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Figure 6 Classes of antimicrobials used in BPF (n=908)

On average, each broiler production cycle involved the use of antimicrobials
1.6 (0-4) times (781/500), and 9.2% of the farmers had never used them during the
cycle. The remaining 90.8% of the farmers used antimicrobials at least once. Among
the 908 multiple responses, the antimicrobials used most frequently were
doxycycline (23.5%), neomycin (17.1%), colistin sulfate (9.6%), amoxicillin (7.5%),
enrofloxacin (5.9%), gentamycin (4.4%), tylosin tartrate (3.7%), levofloxacin (3.4%),
ciprofloxacin (2.9%), furaltadone (2.6%), tetracycline (2.5%), amprolium (2.4%), and

sulfadiazine (2.2%) as shown in Fig. 7.
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About three-quarters (72.7%) of the farmer used antimicrobials for treatment
of poultry disease, followed by prevention and control (18.2%) and growth
promotion (3.1%). Over half (50.1%) of farmers purchased antimicrobials directly from
drug seller. On the contrary, only 33.4% and 10.3% of farmers purchase
antimicrobials with a prescription from veterinarians and para-veterinarians,
respectively. According to the clinical signs, the most commonly observed by farmers
(n=647) in broiler poultry were related to the digestive (39.6%), respiratory (37.7%),
nervous (3.4%), and immune systems (1.5%). The use of antimicrobials in broilers
started on days 0-3 (16.6%) and slightly on days 4-10 (12.3%), while it peaked on
days 10-20 (25.4%) and then gradually decreased to 21.9% and 23.8% on days 21-30
and >30, respectively. When birds were sick or showed signs of disease, 53.2% of
farmers consulted a veterinarian, while 21.6% asked the drug seller, 20.0% consulted

para-veterinarians, and 4.4% used self-treatment, as shown in Table 7.

Table 7 Situation analysis of AMU in BPF

Variables N (%)

Purpose of antimicrobials used in feed (n=682) *

Treatment 496 (72.7)
Prevention and Control 124 (18.2)
Growth promotion 21(3.1)
All above 26 (3.8)
Others 15(2.2)

Source of antimicrobials (n=619) *

Drug seller 310 (50.1)
Vet 207 (33.4)
Para-vet 64 (10.3)
Freely purchase from a drug seller 18 (2.9)
Others 20 (3.2)

*Multiple choice answers allowed



Table 7 Situation analysis of AMU in BPF (Continue)
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Variables N (%)
Frequently observed clinical signs (n=647) *
Digestive signs 256 (39.6)
Respiratory signs 244 (37.7)
Nervous signs 22 (3.4)
Immune system 10 (1.5)
Skin and integument problem 2(0.3)
Others 113 (17.5)
Age of bird at treatment (n=781) *
0-3 days 130 (16.6)
4-10 days 96 (12.3)
11-20 days 198 (25.4)
21-30 days 171 (21.9)
>30 days 186 (23.8)
Consultation when birds are sick (n=500)
Vet 266 (53.2)
Drug dealer 108 (21.6)
Para-vet 100 (20.0)
Self-treatment 22 (4.4)
Other 4 (0.8)

Note: *Multiple choice answers allowed
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4.2.3. KAP of BPF on AMU and AMR

Knowledge of BPF on AMU and AMR

Most farmers (62.6%) had good knowledge of AMU and AMR. Most farmers
(74.8%) (both completely agree and agree) understand that different antimicrobials
have varying curative effects on different poultry diseases. About three-quarters of
BPF (72.0%) knew that antimicrobials used in poultry production could be passed on
to humans by consuming poultry meat and eggs. Furthermore, 71.6% of farmers
recognized that antimicrobial residues in poultry meat could be dangerous to public
health. Similarly, 70.6% knew that poultry should be sold after the proper
antimicrobial withdrawal period to prevent antimicrobial residue in the meat. The
results showed that the majority (50.4%) of BPF was aware that the use of
antimicrobials in animal feed formulation is inappropriate. About half of the BPF
(48.6%) believed antimicrobial-free poultry production could be a possible reason for
AMR development. Only 41.2% of farmers are aware of the government's policies
and plans regarding AMU and AMR. However, a quarter of farmer (16.0%) does not

treat the entire flock when only one or a few birds are affected (Fig. 8).
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Attitude of BPF towards AMU and AMR

The study found that the significant majority of farmers (91.6%) had a positive
attitude towards AMR and AMU. About three-quarters of BPC (73.4%) believed that
expired antimicrobials should not be fed to birds and instead should be
appropriately disposed. Most of the respondents (72.2%) had a better perception of
vaccination as a potential strategy to reduce the use of antimicrobials in poultry
farming. Furthermore, a significant proportion of the respondents (68.0%) believed
that antimicrobials should only be used to prevent serious illnesses, similarly 60.0%
of farmers recognized the potential contribution of improper doses of antimicrobials
to AMR. In contrast, 54.6% of respondents believed that antimicrobials are not
necessary for the treatment of fever or colds in humans. Similarly, 46.6% of them
stated that antimicrobials are not necessary for birds during seasonal changes, and
almost half of respondents (41.2%) did not consider that antimicrobials are necessary
to treat any animal diseases. Finally, 24.2% of the respondents expressed their

concerns about the adverse effects of certain antimicrobials on animal health (Fig. 9).
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Figure 9 Attitude of BPF towards AMU and AMR

Practice of BPF on AMU and AMR

The study showed that 55.5% of farmers had good practices in AMU and

AMR. Most farmers (93.2%) completed the entire course of the antimicrobial as

prescribed by the veterinarian. Almost all farmers (88.0%) checked the expiration

date of antimicrobials prior to use. Two-thirds of farmers (66.8%) did not practice

skipping 1 or 2 doses of their entire antimicrobial courses. Almost half of the

respondents (43.0%) did not increase the dose and frequency of prescribed
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antimicrobials when clinical symptoms did not disappear or subside with a similar
proportion of farmers (42.0%) did not withdraw antimicrobials when symptoms
disappeared. However, 37.2% of farmers preferred not to use antimicrobials to

prevent disease. (Fig. 10).
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Figure 10 Practice of BPF on AMU and AMR

4.3. Potential risk factors affecting KAP awareness on AMR and AMU
4.3.1. Factors affecting KAP on AMU and AMR of PPV

The univariate analysis showed that PPV working in Karnali (OR=14.4, p=0.002)
and Koshi province (OR=4.8, p=0.02) had significantly better knowledge and practice
towards AMU and AMR than PPV living in Bagmati. PPV who believed in vaccines as
an alternative to AMU had better practice (2.9 times, p=0.04) than who did not
believe (Table 8). However, multivariate logistic regression analysis did not find and
the significance association between knowledge, attitude, and practice on AMU and

AMR among PPV.
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4.3.2. Factors affecting KAP on AMU and AMR of BPF

Univariate analysis showed that there were many factors related to
knowledge, attitude, and farmer practice as presented in Table 9. The predictors
associated with the knowledge of AMU and AMR were provinces, gender, age group,
flock size, a common source of advice for antimicrobials, the purpose of
antimicrobials, antimicrobial free production is possible, etc. The farmers of Lumbini
province had less knowledge than the farmers from Bagmati province (OR=0.4,
p<0.0001). Farmers in the 41-60-year age group had 1.9 times more knowledge of
AMU and AMR than those in the 10-30-year age group (OR=1.9, p=0.01). Furthermore,
farmers with limited access to antimicrobials had 2.4 times more knowledge about
AMU and AMR than those with easy access (OR=2.4, p=0.03). Farmers who believed
in antimicrobial-free poultry production demonstrated a better understanding of
AMU and AMR (OR=5.2, p=0.001) than those who did not. However, farmers who
agreed that lack of control of antimicrobial sales contribute to AMR positively
associated with knowledge of AMU and AMR (OR=17.7, p<0.0001).

Farmers who resided in Bagmati province had a higher perception of AMU and
AMR than those living in Lumbini province (OR=10.0, p<0.0001). Farmers in the 41—
60-year age group had 3.2 times more positive attitudes towards AMU and AMR
compared to farmers in the age group of 18-30 years (OR=3.2, p<0.0001). Farmers
who thought of selling poultry after the antimicrobial withdrawal period had 8.3
times more positive attitudes toward AMU and AMR than the farmer who did not
care about the withdrawal period (OR=8.3, p=0.001). Furthermore, lack of
antimicrobial control of sales (OR=9.0, p<0.0001), prohibition of the use of non-
prescribed antimicrobials (OR=4.7, p=0.001), vaccination as a means of reducing AMU
(OR=17.0, p<0.0001), and complete doses of antimicrobials (OR=4.7, p<0.0001) were
significant factors that affected farmers’ attitudes towards AMU and AMR.

Farmers of Karnali and Gandaki provinces had 0.4 and 0.1 times more good

practices than farmers of Bagmati province, with p-value = 0.003 and 0.002,
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respectively. However, Male farmers had 0.6 times better practice than females
(p=0.03). The size of the large flock was found to have a significantly positive
association of good AMU practice, with farmers having a 1.9 times higher probability
of good practice compared to small farmers (p=0.01). The practice of seeking the
advice of AMU from a veterinarian was also found to have a positive association with
AMU practice, and farmers who sought advice from a veterinarian had a 2.5 times
greater probability of good AMU practice compared to those who sought advice from
drug suppliers (OR=2.5, p=0.001). Additionally, BPF who followed a veterinarian for
antimicrobial selection had a 1.8 times greater probability of sood AMU practice than
those who followed a drug seller (OR=1.8, p=0.02). The farmer who uses the
antimicrobial for prevention purposes had 2.3 times better practice than the farmer
who uses antimicrobials for all purposes. Farmers who had difficult access to
antimicrobials were found to have a 3.8 times higher likelihood of good AMU practice
compared to those operating inaccessible areas of poultry farming (OR=3.8,
p<0.0001). The farmer who consults the veterinarian for the treatment of poultry had
3.4 times better practice than those consulted with the drug seller (p<0.0001), as

shown in Table 9.
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Based on the multiple logistic regression analysis results, many factors were
identified to be associated with AMU and KAP of AMU and AMR among BPF in Nepal.
The study's results suggest valuable insights that can aid in the development of
targeted interventions for promoting responsible practices of AMU and reducing the
spread of AMR in the poultry sector in Nepal. The province of residence, the purpose
of AMU, the belief in antimicrobial-free poultry production, the lack of control of the
sales of antimicrobials that can contribute to AMR, and the adherence to the
complete dose of antimicrobials prescribed were found to be significant risk factors
linked to the KAP of BPF in AMU and AMR.

In particular, farmers residing in the Lumbini (OR=0.2, p=0.008), Koshi (OR=0.2,
p=0.009), and Sudurpaschim (OR=0.2, p=0.004) provinces showed a significant lower
level of knowledge on AMU and AMR than farmers of Bagmati province. Furthermore,
BPF who did not know the purpose of AMU had 16.4 times more knowledge of AMU
and AMR than farmers who used antimicrobials for all purposes, such as prevention,
growth promotion, and treatment in poultry (p=0.02). On the other hand, those who
believed in the possibility of antimicrobial-free poultry production exhibited
significantly higher levels of knowledge of AMU and AMR than those who did not
(OR=6.4, p<0.0001). Similarly, farmers who believed that the lack of antimicrobial
sales control could contribute to AMR had 14.5 times more knowledge about AMU
and AMR than their counterparts who did not believe (p<0.0001). Likewise, those
who had faith that vaccines could reduce AMU had significantly better knowledge of
AMU and AMR than those who did not believe in the reduction of AMU through
vaccination (OR=3.5, p=0.002). Finally, this study found that farmers who agreed with
the antimicrobial course completion as prescribed had 8.2 times more knowledge
than those who did not believe (p=0.005).

Based on multiple logistic regression analyses, several factors were found to
be associated with farmer’s attitudes toward AMU and AMR. Province, age group,

purpose of AMU, belief in free poultry production, lack of antimicrobial sales control
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of antimicrobials, and the potential of vaccination to reduce AMU were identified as
potential risk factors for farmers’ attitudes toward AMU and AMR. Farmers of Bagmati
province had a five times better perception of AMU and AMR among the farmers of
the Lumbini province (p=0.03). Furthermore, farmers in the age group of 31-40 years
had 4.2 times better attitudes towards AMU and AMR compared to the age group of
18-30 years (p=0.02). Furthermore, farmers who used antimicrobials for prevention
and control purposes had a 5.9 times better attitude toward AMU and AMR
compared to the farmers who used antimicrobials for all purposes in poultry
(p=0.02). Furthermore, farmers who believed in the possibility of antimicrobial-free
production had 1.9 times higher perception regarding AMU and AMR than those who
did not believe (p=0.03). This result highlights the importance of attitude toward
AMU and AMR in promoting antimicrobial-free production. Furthermore, farmers who
believed in the ability of vaccines to reduce AMU exhibited attitudes that were 15.0
times better toward AMU and AMR than those who did not believe (p<0.0001).

The study results revealed that several factors were significantly associated
with the practice of AMU among the BPF. These factors included the province of the
respondents, the purpose of AMU, the belief in the possibility of antimicrobial-free
poultry production, the completion of the entire dose of antimicrobial, and
consultation for poultry treatment. These findings suggested that farmers in the Koshi
province had significantly better AMU practices compared to those in the Bagmati
province (OR=2.9, p=0.006). Additionally, farmers who believed in the possibility of
antimicrobial-free poultry production exhibited 2.1 times better practices than those
who did not (p=0.005). Furthermore, administering complete doses of antimicrobials
was associated with practices that were 7.6 times better than those who did not
complete the entire dose (p<0.0001). In addition, farmers who consulted with
veterinarians when their poultry was sick had better practices regarding AMU than

those who consulted with drug sellers (OR=21.0, p<0.0001). Farmers who practiced
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self-treatment had 8.7 times better practice on the use of antimicrobials than those

who consulted with drug sellers (p=0.001) (Table 10).
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Association among the KAP on AMU and AMR of BPF

There is a significant association between the knowledge and attitude of BPF
toward AMU and AMR (OR=19.4, p<0.0001) and knowledge and practice (OR=1.7,
p=0.004). However, the association between the attitude and practice of the farmers

was not found to be significant, as shown in Table 11.

Table 11 Association among the KAP on AMU and AMR of farmers

Variable Adjusted OR (95% C.1.) p-value
Knowledge and attitude 19.4 (6.7-55.6) <0.0001
Knowledge and practice 1.7 (1.2-2.5) 0.004

Attitude and practice 1.1 (0.6-2.1) 0.07




CHAPTER 5 DISCUSSION

The study revealed significant findings about AMU and AMR in the poultry
sector of Nepal. Specifically, it identified substantial gaps in the knowledge, attitudes,
and practices of veterinarians and poultry farmers regarding AMU and AMR and shed
lisht on the current situation of AMU in poultry. The findings emphasized the need
for policy interventions and strategies to promote the judicious use of antimicrobials
in the poultry industry, to raise awareness among key stakeholders, such as
veterinarians and farmers, to address the identified issues, and to promote
sustainable AMU practices. Furthermore, the study highlishted the potential risks of
AMR to human, animal, and environment health, contributing to the One Health
approach to combating AMR by providing valuable information on AMU and AMR
dynamics in the poultry industry.

Most PPV in Nepal are concentrated in the Terai and Hill regions, with a
relatively small number of PPV working in the mountain region. Possible reasons for
this could include higher human population density, increased commercial livestock
farming, increased availability of academic institutions and public and private
veterinary services in the Terai and Hill regions compared to the mountain region
(CBS, 2017; NSO, 2023). Additionally, the majority of PPV were young, belonging to
the age group of 24-30 years, whereas in a study conducted in Nigeria (Aworh et al,,
2021) showed 52.8% of PPV belonged to the age group of 30-39 years. Our result
indicates a greater inclination of young veterinarians for employment in poultry
industry. Of the 327 PPV, 51.7% worked in public services such as civil service,
academia, and research, which was similar to a previous study, where 44.4% of
veterinarians worked in public service (Aworh et al.,, 2021). Only 15.0% were female
PPV, which was fairly lower than the ratio of female veterinarian among registered

veterinarians (22.9%) of Nepal (NVC, 2020). This could be due to the employment of
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female veterinarians in administrative and academic sectors rather than poultry
practice.

Among the 625 responses of PPV, 34.4% agreed on the appropriate treatment
guidelines are necessary for an effective strategy to combat AMR. On the contrary,
19.7% of the respondents believed that improving biosecurity and hygiene in farms
and hospitals and 17.1% believed that increasing educational campaigns could help
combat AMR. This is consistent with recent studies showing that veterinarians are
involved in all aspects of AMR, including prescribing, monitoring, and educating
farmers (Speksnijder et al., 2015; Odoi et al,, 2021; Samuels et al., 2021; Vijay et al,
2021). The variation in PPV responses to strategies to combat AMR could be due to
differences in educational specialization and experiences, as well as differences in
the local context, such as the prevalence of AMR in humans and animals, allocation
of resources, and the level of public awareness.

Numerous studies conducted in different countries have shown that
veterinarians have good KAP related to AMU and AMR, which agreed with this study
(Adekanye et al,, 2020; Chan et al,, 2020; Gozdzielewska et al., 2020; Sarker et al,,
2022). Most of the PPV participants provided correct answers on the appropriate
selection of antimicrobials for the treatment of salmonellosis (64.8%) and chronic
respiratory disease (59.3%). Additionally, 97.9% of the PPV were aware that
antimicrobial residue could contribute to the emergence of AMR, and 93.0% of PPV
identified the lack of control in the sale of antimicrobials as a factor contributing to
AMR. Almost 86.5% of PPV mentioned that they do not use antimicrobials as growth
promoters, which was comparable (80.0%) to the finding of Sarker et al. (2022).

Approximately 89.0% of the PPV agreed that vaccination could reduce the
use of antimicrobials in poultry and 75.6% of the PPV believed that narrow-spectrum
antimicrobials are a better choice than broad-spectrum. Almost all PPV (98.5%)
stated that the sale of non-prescribed antimicrobials should be prohibited. However,

despite this overwhelming agreement, the regulation of antimicrobial prescription in
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animals in Nepal appears to be weak due to the lack of veterinary drug regulation
authority and well-defined legal arrangements.

Only 54.2% of PPV reported being pressured by farmers to prescribe
antimicrobials without conducting bird examinations and antibiotic susceptibility test
(AST), and more than 22.9% prescribed antimicrobials over the phone. This finding
reflected the farmer’s influence over the veterinarian practices due to the limited
availability of veterinarian services in the poultry farming area. The high demand for
antimicrobials may be due to their belief that antimicrobials are necessary to
maintain the health and productivity of their poultry and a lack of awareness of
alternatives to antimicrobials. Therefore, the coverage of specialist veterinary services
should be extended through both the private as well as public sectors. Furthermore,
69.1% of the PPV attended training to update their knowledge about AMU, which
was higher than a previous study indicated that 47.2% attended the training (Aworh
et al,, 2021). This difference may be attributed to the availability of various AMR
stewardship programs conducted by national and international organizations in
Nepal, compared to the previous study conducted in Nigeria (Aworh et al., 2021).
Additionally, approximately 16.2% of PPV were unfamiliar with the CIA listed by the
WHO. This lack of awareness could result in the inappropriate use of antibiotics,
especially in the last resort antibiotics such as carbapenems and polymyxin. The
overuse or misuse of these antibiotics can lead to the emergence of multidrug-
resistant bacteria, which causes significant problems to public health as these
infections become more difficult to treat. WHO has identified this as a serious
concern in their global priority list of antibiotic-resistant bacteria (Giamarellou, 2010,
WHO, 2015).

Similarly, farmers in the 31-40-year-old age group had a better attitude than
those of the 18-30 years age group. This could be due to the higher age eroup of
people may have more chances of exposure to training and more experience than

young people. A previous KAP study in Bangladesh demonstrated that the age of
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farmers and their farming experience influence AMU and AMR in poultry production
(Hassan et al,, 2021). This study observed that the mean mortality of broiler poultry
flocks was 9.3+15.5%, which was slightly lower than in the previous study (Subedi et
al,, 2020; Sarker et al,, 2022). The decrease in poultry mortality could be due to
many reasons, such as the use of antimicrobials for prophylaxis, improvement of
farm sanitation, increase biosecurity measures, and the availability of high-quality
commercial feed and treated water. The study found that the average income per
100 birds was recorded at USD 43.8+22.6 (0-105.7), which is very low. This could be
attributed to the high cost of feed, which is partly due to the fact that a large
proportion of the raw materials used in poultry production are imported into Nepal.
This importation was affected by the extensive import barriers imposed by the Nepali
government in 2021 due to the economic recession. According to this study, most
people involved in poultry farming had less than four years of experience, possibly
due to experienced farmers abandoning poultry sector as a result of financial losses
caused by various poultry disease outbreaks like New Castle Disease, Low Pathogenic
Avian Influenza, etc. and the COVID-19 pandemic causing an influx of workers into

the poultry sector due to reverse labor migration.

The results of the multivariate logistic regression revealed that the BPF of
Bagmati province had a comparatively better knowledge of AMU and AMR than those
of the Lumbini (OR=0.2, p=0.008), Koshi province (OR=0.2, p=0.009), and
Sudurpaschim province (OR=0.2, p=0.04) provinces. Furthermore, farmers in Bagmati
province demonstrated better attitudes than those in Lumbini province (OR=0.2,
p=0.03) and better practices than those from the Koshi province (OR=2.9, p=0.006).
The BPF of Bagmati province had a higher level of education and commercialization
in poultry production, as well as hosting most of the veterinary research centers,
academia, and veterinary training centers (CBS, 2017; DLS, 2021; NSO, 2023). This
suggested that the better KAP in AMU and AMR among farmers in Bagmati province

may be attributed to these factors.
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The 27 different types of antimicrobials were used in poultry production in
Nepal. A previous study showed that several antimicrobials indicated in this study
were used to treat poultry diseases (Afakye et al., 2020; Imam et al., 2020). This study
found that the classes and types of antimicrobials used in broiler poultry farms in
Nepal were tetracyclines, followed by aminoglycosides, quinolones, polymyxin,
penicillin, macrolides, and sulfonamides. Many previous studies showed similar
findings. For example, doxycycline (25.9%) was the antimicrobial most used, followed
by tylosin (21.5%), colistin (18.8%), ciprofloxacin (13.4%) and neomycin (12.5%) in
Kathmandu and Chitwan district (Dhakal and Gompo, 2022). Tetracycline,
enrofloxacin, neomycin-doxycycline, levofloxacin, colistin, and tylosin are the most
consumed antimicrobials in Nepal (Upadhyaya et al., 2020; Dhakal and Gompo,
2022), while colistin, doxycycline, and neomycin are frequently used in broiler farms
(Nepal et al,, 2019; Afakye et al,, 2020). This can be related to the availability of
antimicrobials, the pattern of antimicrobial prescription by veterinarians or forced
sale from drug sellers to reduce the extra stock of drugs, lack of awareness, and
some of the antimicrobials are either relatively inexpensive or readily available to
farmers. A possible reason for the illegal use of antimicrobials may be that these
antimicrobials are effective against most bacterial infections commonly found in
poultry, such as respiratory and gastrointestinal infections. However, large poultry
producers, including the USA, Brazil, China, and Poland, used colistin legally until
2016 (Roth et al,, 2019). Although the Nepali government banned colistin sulfate in
food animals in August 2019, this antimicrobial was still found in poultry. The reason
for this might be proper monitoring and regulation by the drug regulation authority
and the lack of a veterinary drug act in Nepal, which indicated the need for the
veterinary drug act and institutional arrangement for the veterinary drug regulation
authority of Nepal (Okeke et al,, 2005; Imam et al,, 2020). Furthermore, the use of
banned drugs in poultry production might be due to the open border with India,

which might promote illegal drug tradins.
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In this study, 3.2% of farmers used antimicrobials as a growth promoter,
which was lower than the previous study that observed 13.0% of farmers using
antimicrobials as a growth promoter (Lambrou et al.,, 2021). It could be due to the
differences in farmers' awareness and understanding of the potential risks associated
with AMU. The use of antimicrobials as growth promoters may also be influenced by
economic factors, such as the desire to maximize profits by promoting faster growth
in broiler poultry. Approximately 9.2% of BPF reported not using antimicrobials
throughout the broiler production cycle while remaining 90.8% of the farmers used
antimicrobials at least once during the cycle, indicating that AMU s still prevalent in
broiler production, although a small proportion of farmers can manage their flocks
without the use of antimicrobials. Our descriptive study showed that farmers in
Karnali province and Mountain region have limited access to antimicrobials, rear
smaller flocks, and live in areas with comparatively lower incidences of poultry
diseases. These regions also have a lower density and practice the seasonal broiler

poultry farming, which attributed to reduced frequency of AMU.

Most farmers were unaware of the implication of AMU and AMR in farm
practices despite having a good attitude toward it. These improper practices and
limited knowledge might be due to inadequate veterinary services and awareness.
Our study showed a better farmers' awareness of withdrawal periods (70.6%), the
transmission of antimicrobial agents from animals to humans (72.0%), and the proper
usage of antimicrobials for severe illnesses (68.0%). It also suggested that there is still
room for improvement in educating and raising awareness among farmers about AMR
to promote the responsible use of antimicrobials in livestock. However, a quarter of
farmers (16.0%) do not treat the entire flock when only one or a few birds are
affected, which could be due to the lack of diagnostic disease facilities and

limitations in approaching specialist veterinary services.

The study suggested that most farmers (91.6%) had positive attitudes toward

the responsible use of antimicrobials and the eradication of AMR but had limited
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knowledge and improper practices on AMU and AMR. These improper practices and
limited knowledge, despite having a good attitude, could be due to the inadequate
availability of veterinary services, such as qualified veterinarians, disease diagnostic
facilities, and training about the prudent use of antimicrobials and AMR. Most farmers
(85.0%) supported the prohibition of non-prescribed antimicrobial sales, possibly due
to negative past experiences with these drugs and concerns about the impact of AMR
on human and animal health. This statement was also supported by our finding in
the knowledge part of the descriptive study, where about three quarters of the
farmers were found to be aware of the national problem of AMR and the withdrawal

period of antimicrobials.

The finding of our study showed that vaccination is considered a potential
strategy to reduce the use of antimicrobials in poultry farming by 72.2% of the BPF
which in turn highlishted that BPF understood the importance of promoting
alternative strategies to reduce the use of antimicrobials in animal production. This
statement was also justified by the results of a multivariable logistic regression
analysis, farmers who had faith in the effectiveness of vaccines in minimizing the use
of antimicrobials had attitudes towards AMU and AMR that were 15.0 times more

positive than those who did not believe in the effectiveness of vaccines (p<0.0001).

In this study, 50.1% of farmers were found to purchase antimicrobials directly
from the drug seller. In comparison, only 33.4% and 10.3% of farmers purchase
antimicrobials after the prescription of veterinarians and para-veterinarians,
respectively. Similarly, farmers most frequently receive antimicrobials from drug
sellers (Imam et al, 2020; Masud et al, 2020). As a result, farmers must use
antimicrobials willingly or unwillingly, as suggested by sellers (Masud et al., 2020,
Hassan et al,, 2021). An additional possible reason could be the lack of access to
veterinary services in the area and leading farmers to seek advice and medication
from non-experts. About 53.2% of farmers consulted the veterinarian for treatment,

while the remaining farmers asked the drug seller (21.6%), para-veterinarians (20.0%),
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and self-treated the birds when they showed disease signs/symptoms of the disease
(4.4%). The primary reasons for not seeking veterinarian services could be the
availability of veterinarians in the field, the difficulty in finding laboratory services or
getting ideas from neighboring farmers, and easy access to antimicrobials (Ozturk et

al.,, 2019; Imam et al., 2020; Hassan et al., 2021).

Farmers who used antimicrobials for prevention and control purposes had
16.4 times better knowledge (p=0.02) than farmers who used antimicrobials without
knowing its specific purpose. This kind of practice among farmer having a better
knowledge had target of reducing poultry mortality as a preventive prophylaxis.
Similarly, farmers who used antimicrobials for treatment purposes had a
comparatively better practice of AMU in poultry farming than those who used
antimicrobials for all purposes (OR=2.1, p=0.01). These results highligshted the need
for targeted group education and training initiatives for farmers to improve their
understanding of AMU, particularly with respect to the distinction between different

types of use and their specific purposes.

The poultry farmers who believed in the possibility of antimicrobial-free
production had a significant association with knowledge (OR=6.4, p<0.0001), attitude
(OR= 1.9, p=0.03), and practice (OR=2.1, p=0.005) regarding AMU and AMR than who
did not believe. This finding might highlight that farmer who are conscious about
AMR and appropriate AMU reflected their interest in culture of organic poultry
farming, responsible use of antimicrobials, and reducing the dependence on
antimicrobials in the poultry industry. To achieve this, it may be necessary to
develop and implement educational programs and policies that promote alternative
approaches to disease prevention and control, such as improved biosecurity
measures, vaccination, and genetic selection of poultry breeds for disease resistance.
Such measures could help reduce the need for AMU in poultry farming and
contribute to the global effort to combat the growing threat of AMR. A significant

number of farmers believed that vaccines could reduce AMU, and this belief has a
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significantly positive association with both knowledge (OR=3.5, p=0.002) and attitude
(OR=15.0, p<0.0001) of farmers towards AMU and AMR. This belief may be due to the
awareness of government vaccination campaigns targeting major poultry diseases
such as Newcastle Disease, Infectious Bursal Disease, and Fowl Pox (DLS, 2021).
Therefore, the perceived effectiveness of vaccines among farmers may be high due
to their demonstrated efficacy in protecting farm economies by reducing mortality.
The farmers who consulted with a veterinarian (OR=21.0, p<0.0001) for the treatment
of poultry had better practices of AMU than those who consulted with a drug seller.
This which might be due to the proper delivery of information by veterinarians

creating a better learning platform for farmer reflected in their AMU practice.



CHAPTER 6 CONCLUSION AND SUGGESTIONS

In conclusion, the study found that most PPV and BPF had positive attitudes
towards responsible use of antimicrobials and addressing AMR, while the farmer had
limited knowledge, and both had improper practices on AMU and AMR. There were
still areas of concern, such as the weak regulation of antimicrobial prescription and
the influence of farmers on PPV prescribing practices. Lack of access to veterinary
services, purchase of antimicrobials directly from drug sellers, prescribing
antimicrobials from para-veterinarians, and farmers themselves were identified as
contributing factors to AMU and AMR in poultry farming. Therefore, promoting
alternative strategies to reduce the use of antimicrobials, such as vaccination and
improved biosecurity measures is very important. As per the finding of this study,
following conclusion and suggestion are made:

1. Most of the PPV used combined antimicrobials for therapeutic success, were
prescribed under farmers' pressure, and were preferred for broad-spectrum
antimicrobials. Therefore, there is a need to increase continuing education
for PPV and to regulate their adherence to the WHO list of CIA in order to
limit their use in poultry. Additionally, an update of the WHO list of ClAs is
needed to improve the proper use of antimicrobials.

2. Almost three-quarters of farmers use antimicrobials for all flocks when a few
birds are sick, about half of the antimicrobials are used without the
prescription of registered veterinarians, about half of the farmers taking
consult other than veterinarians for birds treatment, and some PPV were
found to prescribe the drugs over the phone without examination of birds
and doing laboratory diagnosis like AST which reflecting the extension of
specialist veterinary services at farm level and effective antimicrobial
stewardship programs in the poultry industry to ensure the appropriate AMU
and reduce the risk of AMR.
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3. Most farmers and veterinarians used banned antimicrobials in poultry, even
in day-old chickens. A combination of broad-spectrum antimicrobials such as
colistin with amoxicillin, gentamicin, tylosin, and tetracycline was commonly
used. Sometimes, combinations of more than two antimicrobials were used
in broiler poultry. Most drug sellers and para-veterinarians prescribe all types
of antimicrobials in poultry. Farmers are also purchasing antimicrobials
directly from drug stores without a prescription from a registered
veterinarian. Therefore, government authorities need to promogulated and
implement the veterinary drug regulation and active monitor to ensure
appropriate use of antimicrobials.

4. Analytical statistics showed that the provinces with low commercial poultry
farming, the purpose of AMU, the age of farmers, lack of control over
antimicrobial sales, use of vaccines, and the source of advice regarding AMU
were the potential risk factors of the farmer’s KAP on AMU and AMR, which

could be the significant intervention point for BPF to mitigate AMR issues.
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APPENDICES

Annex I: Questionnaire for poultry practitioner veterinarian

Situation analysis and KAP on antimicrobial use and resistance among veterinarians

and broiler poultry farmers of Nepal

Questionnaire code: Date:

Section |: General Information

Q1: Name of veterinarian: Dr.

Age: years

Gender: M/F

Q2: Name of organization:

Position:

Q3: Working address:
Province:

District:

Municipality:

Q4: Contact:
Mobile/phone:

E-mail:

Q5: Educational level:

(a) Bachelor

(b) Master or above

(c) Specify specialization

(d) Graduation year of bachelor’s degree:

Q6: Veterinary practice:
(a) Poultry practice

(b) Mixed practice

(c) Others (specify)
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Q7: Type of Services:

(a) Government

(b) Private

(c) I/NGOs

(d) Other (please specify)

Section Il: Knowledge

Q8: AMR is a public health issue in Nepal.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q9: Inappropriate use of antimicrobials in animals leads to AMR in humans.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q10: AMR is a natural as well as an anthropogenic phenomenon.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q11: Antibiotics are used when animals have a disease diagnosed by a veterinarian.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q12: Inappropriate of antimicrobials without prescription are major factors of AMR.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q13: Antimicrobial residues can lead to the emergence of antimicrobial resistance.

(a) Completely agree  (b) Agree (c) Disagree  (d) Completely disagree

Q14: Ciprofloxacin is an effective drug for salmonellosis.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q15: Enrofloxacin is the choice of drug for Chronic Respiratory Disease in poultry.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q16: The National Action Plan on AMR is needed to combat AMR.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q17: Lack of control in the sale of antibiotics contributes to antimicrobial resistance.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q18: What is a critically important antimicrobial specified by WHO?
(a) Colistin

(b) Chloramphenicol

(c) Sulfamethoxazole
)

(d) Metronidazole
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Q19: What antimicrobial is prohibited in food-producing animals?
(a) Colistin

(b) Chlortetracycline

(c) Sulfamethoxazole

(d) Furazolidone

Section lll: Attitude

Q20: Antimicrobials are safe, so they are commonly used in animals.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q21: Vaccination can reduce the use of antimicrobials in poultry farms.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q22: Broad-spectrum antimicrobial is better, even narrow-spectrum drugs available.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q23: Sales of non-prescribed antimicrobials should be prohibited.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q24: A significant reason for AMR s (tick one most important):
(a) Irrational use

(b) Over the counter sell

(c) Low dose administration

(d) Low quality antimicrobials

Q25: An appropriate withdrawal period is needed before selling poultry.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q26: National guideline on the rational use of antimicrobials is necessary for veterinary
Practice.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q27: Prescribing antimicrobials to a healthy animal for prophylaxis may harm the
health of the animal.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q28: Priority antimicrobials must be restricted for human use only.

(a) Completely agree (b) Agree (c) Disagree  d) Completely disagree
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Q29: Important strategies to combat AMR are (Tick one most important strategy):
(a) Educational campaigns

(b) Use of appropriate treatment guidelines

(c) Control of antimicrobial sells

(d) Reduce AMU in animals

(e) Improve biosecurity and hygiene of farm/hospital

(f) Vaccination campaigns

Section IV: Practice

Q30: | use antimicrobials for growth promoters.

(a) Completely agree (b) Agree (c) Disagree ~ (d) Completely disagree

Q31: | do not prescribe the antibiotics upon the farmer's request.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q32: The farmer pressure me for an antimicrobial’s prescription.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q33: | strictly follow the National AMR Plan on Antimicrobial Resistance.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q34: Skipping 1 or 2 doses during the antimicrobials course is not acceptable.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q35: | calculate the dose of antimicrobials before using.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q36: | have changed my prescription due to the AMR issue in poultry.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q37: Familiar with a critically important list of antimicrobials specified by WHO.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q38: | have attended training to update my knowledge of AMU and AMR.
(a) Completely agree (b) Agree  (c) Disagree (d) Completely disagree

Q39: | have conducted a training program to improve farmers' knowledge of AMR.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q40: | used to combine antibiotics to ensure therapeutic success.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree
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Q41: Please list down your most prescribed antibiotics last six months in poultry:

Q42: Did you give the following advice to the farmers after the antimicrobial

prescription?

(a) Use complete dosages of antimicrobials as prescribed:

(i) Always (ii) Sometimes (iii) Never (iv) Do not perform

(b) Dispose of the unused or wasted antimicrobials:

(i) Always (ii) Sometimes (iii) Never (iv) Do not perform

(c) Do not stop treatment even if there is improvement after a few days of treatment
in poultry:

(i) Always (ii) Sometimes (iii) Never (iv) Do not perform

(d) Do not sell the poultry within the recommended withdrawal period of
antimicrobial:

(i) Always (i) Sometimes (iii) Never (iv) Do not perform

(e) Keep drug register in the farm:

(i) Always (i) Sometimes (iii) Never (iv) Do not perform

Q43: | prescribe antimicrobials over the phone or without examination of birds.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q44: | feel that poor clinical response to the antimicrobial used.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q45: What proportion of your prescription has antimicrobials?

(@) <20% (b) 20-40% (c) 40-60% (d) >60%

Q46: How often have you changed an antimicrobial agent because of resistance
confirmed on AST?

(a) Always (b) Sometimes (c) Never/rarely (d) Don’t remember.

Q47: How frequently do you prescribe the antimicrobials for therapeutic purposes?

(a) Everyday  (b) 1-2 times a week (c) 3-5 times a week d) Never

Thank you very much for your cooperation and support!




Annex lI: Questionnaire for broiler poultry farmers

Situation analysis and KAP on antimicrobial use and resistance among

veterinarians and broiler poultry farmers of Nepal

Questionnaire code: Date:

Section I: Demographic information

Q1: Farm name:

Q2: Farm address:
District:
Municipality:
Ward

Q4: GIS point:
Latitude:

Longitude:

Q5: Contact
Mobile:

E-mail:

Q6: Name of Respondent:
Age:

Sex: M/F

Position

Q7: Education level of respondent:
(a) IUiterate

(b) Primary school

(c) High school

(d) Graduate

Q8: Poultry farming experience: year(s)

Q9: Income from the previous batch of broiler poultry:

Q10: Flock Size:
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Section Il: Farm Security and poultry health

Q11: Age of flock (days):
Number of poultry house:

Bird per house®:

Q12: Number of batch production per year:

Q13: Current batch bird sick and death birds:
(@) Number of sick:

(b) Number of dead:

Q14: Source of water:

(a) Municipality

(b) Ground

(c) Deep well

(d) Other (please specify)

Q15: Source of feed:
(a) commercial (please specify )

(b) Homemade

Q16: Who can enter the farm?
(a) Only staff

(b) All family members

(c) All visitors

(d) Other (please specify)

Q17: How often do you disinfect vehicles before entering farm premises?

(a) Every time
(b) Sometimes
() Never

(d) Other (please specify)

Section lll: Situation analysis of AMU (Collect the information just previous

batch of broiler poultry)

Lif more than one house, specify birds per house separately.
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Q18: Have you heard about AMR and AMU issues in animals and humans?

(a) Yes (b) No (c) Don’t know

Q19: Have you had experience in training on antimicrobial resistance?

(a) Yes (b) No (c) Don’t know

Q20: What is the common source of advice on using antibiotics on the farm?
(a) Veterinarian

(b) Para-veterinarian

(c) Feed /chicks/drug suppliers

(d) Yourself (e) Other

Q21: What is the common source of antimicrobials?
(a) Veterinarian

(b) Feed seller

(c) Drug seller

(d) Freely purchase from drug store

(e) Other

Q22: What is the purpose of antimicrobial use?
(a) Treatment

(b) Disease prevention

(c) Growth promotion

(d) All of the above

(e) Don’t know

Q23: How to select antimicrobials in farms?
(a) Laboratory results

(b) Previous symptoms

(c) Follow veterinarian

(d) Based on neighboring farms practice

(e) Other (please specify)

(e) As per the drug seller's opinion
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Q24: What is your cost of medicine per batch/cycle (NRS):
(a) First batch

(b) Second batch

(c) Third batch

(d) Another batch

Q25: Where do you store the antibiotics?
(@) In the farm

(b) (b) In the house

(c) Medical cabinet

(d) Other (please specify)

Q26: What about your access to a source of antimicrobials?
(a) Very easy

(b) Easy

(o) Difficult

(d) Very difficult

Q27: What antimicrobials did you use on the following clinical Sign that appeared in
your birds of this batch?

S.N | Antibiotic Clinical Sign (s) | Source of Route of | Age of birds | Adviso | Tentativ
Used (trade | circle one or antimicrobia | applicatio | applied r of e
name, more) (s n antimicrobia | AMU Diagnosi
concentratio ls S
n, duration,
and
quantity)
1 RS/CNS/DS/
Immune/Sl/oth
er’

% RS= respiratory like coughing, nasal secretion, difficulty in breathing; CNS=nervous like paralysis,

torticollis, etc., DS=Digestive like diarrhea; Sl=skin and integument problem
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Section IV: Knowledge

Q28: Antimicrobial resistance is a serious national public health problem.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q29: The government of Nepal has a policy for antimicrobial use in animals.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q30: Antimicrobials can be passed to humans through poultry meat and egg
consumption.

(@) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q31: Antimicrobials cannot be used to treat all types of poultry diseases.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q32: Inappropriate use of antibiotics can develop AMR.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q33: Poultry should sell after the withdrawal period of antimicrobials.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don't Know

Q34: Treatment is preferred when one/few birds are sick in a poultry farm.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q35: All antimicrobials do not have the same curative effect on all poultry diseases.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don't Know.

Q36: Antibiotic residue in poultry meat could be hazardous to public health.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t

Know

Q37: The antimicrobial-free production cycle is possible in poultry farm.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q38: The use of antimicrobials in feed formulation is inappropriate.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t

Know

Q39: Lack of control in the sales of antimicrobials contributes to AMR.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don't know
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Q40: Who has the right to prescribe antibiotics to animals?
(a) Veterinarian

(b) Para-veterinarian

(c) Drug/feed seller

(d) No need for any prescription

(e) Don’t Know

Q41: Who is the important stakeholder in monitoring the responsibility of AMU in
farms?

(a) Farmers

(b) Veterinarian

(c) Drug seller

(d) Government

(e) All are correct

(f) Don’t Know

Section V: Attitude

Q42: Antimicrobials are safe, so they are commonly used in humans and animals.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q43: Antimicrobials are needed to treat any illness in animals.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don't Know

Q44: It is better to ensure that broad spectrum antimicrobials cure animals.

(@) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don't Know

Q45: Antimicrobials are needed to prevent only serious illnesses.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q46: Non-prescribed antimicrobials sale should be prohibited.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q47: When the season changes, antimicrobials are needed for birds.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q48: When you have a fever/cold, antimicrobials are needed.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know
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Q49: Missing a dose of antimicrobials might contribute to antimicrobial resistance.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q50: Vaccination can reduce the use of antimicrobials in poultry farms.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q51: Antimicrobials can be added to poultry feed to prevent from becoming sick.

(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Q52: Expired antimicrobials can feed to the birds rather than be disposed of it.
(a) Completely agree (b) Agree (c) Disagree (d) Completely disagree (e) Don’t Know

Section VI: Practice

Q53: Whom do you consult for the selection of antimicrobials and their dosage?
(a) Veterinarian

(b) Para-Veterinarian

(c) Sale representative

(d) Personal experience

(e) Other (please specify)

Q54: Whom do you consult for the preparation and administration of antimicrobials?
(a) Veterinarian

(b) Para-Veterinarian

(c) Sale representative

(d) Personal experience

(e) Other (please specify)

Q55: Complete the entire course of antimicrobials as prescribed by a veterinarian.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q56: Give antimicrobials to day-old chicks to prevent disease.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q57: Skipping 1 or 2 doses of antimicrobials in the course is not acceptable.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q58: Withdraw the antimicrobials when animal symptoms disappear.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree
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Q59: | check the expiry date of the antimicrobials before use.
(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q60: Increase the dose of antimicrobials when there are clinical symptoms.

(a) Completely agree (b) Agree (c) Disagree  (d) Completely disagree

Q61: Whom do you consult when poultry are sick?
(a) Veterinarian

(b) Drug seller

(0) Self-treatment

(d) Other (please specify)

Thank you very much for your cooperation and support!
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Annex lll Research information sheet

This questionnaire is carried out for the thesis on the topic of situation
analysis and KAP on antimicrobial use and resistance among veterinarians and broiler
poultry farmers of Nepal for a master’s degree. The major objective of this research
is to define the situation, knowledge, attitude, and practise of AMR and AMU in
broiler farmers and veterinarians. This study assists to create plan for AMR policy and
to make awareness of AMR and AMU in public. The concern for the safety of the
participants is that there is no risk-taking part in the questionnaire. Nevertheless, if
anyone feels uncomfortable sharing their information, they can always say avoid any
questions of their choice. If the participants need further information, the participant

can always contact the principal researcher.

Frga-amal g v (Research information sheet in Nepali)

A FAEA AEeR TWHI AN AUAH! AR FEA el (6@ T 99 Hibcasma
TEEEieE FIRT T Jage! Hawd, {H, A T AV Afdad . AeqdTHb A
TEg | AREE qer 2T ET (a1 0y Fibcumeear TraEmEieE Wy S
TR WA ST 2| T AN T W SAT 99 Al asT e d e |
TR AT FHT AHEEErs T TSEE | WAERH 96 o B e g4 |
T F B A AGET WEGH T §rg A A G o NG ¥ Ao ey
TR BT g oFEeg | AT Wearliens F 99 AEE AEvE 9 qednier 4
MgHATAS G T 9o 813 |

TS FHR e
REL 999459
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Annex IV Consent form for questionnaire
Project Title: Situation analysis and KAP on antimicrobial use and resistance among
veterinarians and broiler poultry farmers of Nepal

Researcher: Manoj Kumar Shahi, MVPH student, Chulalongkorn University, Thailand

PURPOSE OF THE FORM

You are requested to give your consent to answer the questionnaire
questions. You may ask any question about the research, such as the possible risks
and benefits, rights as a volunteer participant, and anything else that needs to be
clarified. When all your doubts have been cleared, you can decide whether you will
participate in this study.

Procedure: Questions will be asked from the questionnaire.

Risk of the procedure: No risk

Compensation for participation: No compensation for participation

COSTS FOR PARTICIPATION: No cost is involved.

Consent for procedure

Participation in this research is voluntary, and you can deny your
involvement. Your consent on this form indicates that the research procedure has
been explained, questions/queries have been answered to your satisfaction, and you

agree to allow your animal to participate in this study.

Investigator
Name: Manoj Kumar Shahi
Phone number: 9851195821

Signature:
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TAEAD! AN TeAd BRA

(Consent form for questionnaire in Nepali)

RIS ¥deh: JaraT Ager e T ay BiFcsa wdEmies wam T gy
Tl FALT, [, AAER T AU A |

ATGAEA: WA FHR ME, ARET AF 379 39 Wl dfeas god, e,
TAATH (A, qeave |

HIHF! Ie¥T

TS TAEAADT FEEH! I (&7 AN HT FEAN 77 AqAT TRUHT G| Ao
ATAIH] AT F T Qe Gohgegy, STed. GRS T giee®, geardl | aurdess
T YHEE TSR G, qULS WU T gy quE 79 wemdear 9 fergeg A
Exl

UERAT: THEAEE W€ QI |
ST i 1 A

T A A R W AR 2 9
TR AT a9 T BT e G |

LR IEFRSIE IS

TG AATAA AUEHT TN T TOH TEgH A1 qAE A GerrAdrers
TTHR UGN T WFIES | T BRAA qUSH] BEER Hbd ey & ATEAH WehaAr
TUEAE THRAT  GESEUHT G| qUEH! T/TIEEH] FAF qUEH! qeqiedhl ATed
fegusr g1 quE A ST FEwr a9 e ar o aEla T qewd g1y |

BIEE H: FAN FHR AME
BEATAL: BEATE:
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Annex VI Classes of antimicrobials used in PPV

971

Class of antimicrobials (n=730) *

N (%)

Quinolones
Enrofloxacin
Ciprofloxacin
Levofloxacin
Flumequine

Tetracyclines
Doxycycline
Tetracycline
Chlortetracycline

Aminoglycosides
Neomycin
Gentamycin
Amikacin

Macrolides
Tylosin tartrate
Azithromycin
Erythromycin

Glycopeptides
Colistin Sulfate
Bacitracin

Penicillins
Amoxicillin
Cloxacillin

Sulfonamides
Sulfamethoxazole

Sulfadiazine

88 (12.1)
57 (7.8)
50 (6.8)
5(0.7)

79 (10.8)
68 (9.3)
12 (1.6)

56 (7.7)
49 (6.7)
5(0.7)

48 (6.6)
6 (0.8)
2(0.3)

45 (6.2)
2(0.3)

43 (5.9)
2(0.3)

32 (4.4)
9(1.2)

Note: *Multiple answers allowed



Annex VI Classes of antimicrobials used in PPV (Continue)

Class of antimicrobials (n=730) * N (%)

Cephalosporins

Cephalosporin** 16 (2.2)
Cephalexin 10 (1.4)
Ceftiofur 4 (0.5)

Diaminopyrimidines

Trimethoprim 13 (1.8)
Phenicols
Florfenicol 11 (1.5)

Nitrofurans

Furaltadone 9(1.2)
Chloramphenicol 5(0.7)
Lincosamides

Lincomycin 4(0.5)

Note: *Multiple answers allowed; **Response with class of antimicrobials
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