
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SITUATION ANALYSIS AND KAP ON ANTIMICROBIAL USE AND RESISTANCE AMONG 
VETERINARIANS AND BROILER POULTRY FARMERS OF NEPAL 

 

Mr. Manoj Kumar Shahi 
 

A  Thesis Submitted in Partial Fulfillment of the Requirements 
for the Degree of Master of Science in Veterinary Public Health 

Department of Veterinary Public Health 
FACULTY OF VETERINARY SCIENCE 

Chulalongkorn University 
Academic Year 2022 

Copyright of Chulalongkorn University 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

การวิเคราะหส์ถานการณ์และความรู้ ทัศนคต ิและการปฏิบตัิเกี่ยวกับการใช้ยาต้านจุลชีพและการดื้อ
ยาของสัตวแพทย์และเกษตรกรในฟาร์มเลี้ยงไก่เนือ้ของประเทศเนปาล 

 

นายมาโนช คูมาร์ ชาฮี  

วิทยานิพนธ์นี้เป็นส่วนหนึ่งของการศึกษาตามหลกัสูตรปริญญาวิทยาศาสตรมหาบัณฑิต 
สาขาวิชาสัตวแพทยสาธารณสุข ภาควิชาสัตวแพทยสาธารณสุข 

คณะสัตวแพทยศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย 
ปีการศึกษา 2565 

ลิขสิทธ์ิของจุฬาลงกรณ์มหาวิทยาลัย  
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Thesis Title SITUATION ANALYSIS AND KAP ON ANTIMICROBIAL USE 

AND RESISTANCE AMONG VETERINARIANS AND BROILER 
POULTRY FARMERS OF NEPAL 

By Mr. Manoj Kumar Shahi  
Field of Study Veterinary Public Health 
Thesis Advisor ASSISTANT PROFESSOR DR. SAHARUETAI JEAMSRIPONG, 

D.V.M., M.V.P.M., Ph.D. 

  
 

Accepted by the FACULTY OF VETERINARY SCIENCE, Chulalongkorn University 
in Partial Fulfillment of the Requirement for the Master of Science 

  
   

 

Dean of the FACULTY OF 
VETERINARY SCIENCE 

 (PROFESSOR DR. SANIPA SURADHAT, D.V.M., Ph.D.) 
 

  
THESIS COMMITTEE 

   
 

Chairman 
 (PROFESSOR DR. RUNGTIP CHUANCHUEN, D.V.M., M.Sc., 

Ph.D.) 
 

   
 

Thesis Advisor 
 (ASSISTANT PROFESSOR DR. SAHARUETAI JEAMSRIPONG, 

D.V.M., M.V.P.M., Ph.D.) 
 

   
 

Examiner 
 (PROFESSOR DR. ALONGKORN AMONSIN, D.V.M., Ph.D.) 

 

   
 

Examiner 
 (ASSISTANT PROFESSOR DR. TARADON LUANGTONGKUM, 

D.V.M., Ph.D.) 
 

   
 

External Examiner 
 (ASSOCIATE PROFESSOR DR. ACHARA TAWATSIN, B.Sc., 

M.Sc.) 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 iii 

 
AB ST R ACT  (T HAI ) 

 

 มาโนช คูมาร ์ชาฮี : การวิเคราะห์สถานการณ์และความรู้ ทัศนคติ และการปฏิบัติเก่ียวกับการใช้ยาต้านจุลชีพและการ
ดื้อยาของสัตวแพทย์และเกษตรกรในฟาร์มเลี้ยงไก่เนื้อของประเทศเนปาล. ( SITUATION ANALYSIS AND KAP ON 
ANTIMICROBIAL USE AND RESISTANCE AMONG VETERINARIANS AND BROILER POULTRY FARMERS OF 
NEPAL) อ.ที่ปรึกษาหลัก : ผศ. ดร.สหฤทัย เจียมศรีพงษ ์

  
เป้าหมายหลักของงานวิจัยนี้ เพ่ือประเมินสถานการณ์ ความรู้ ทัศนคติ และการปฏิบัติของสัตวแพทย์ที่ทำงาน

เก่ียวข้องกับสัตว์ปีก และเกษตรกรผู้เลี้ยงไก่เนื้อเก่ียวกับการใช้ยาต้านจุลชีพและการดื้อยาต้านจุลชีพในประเทศเนปาล  โดย
การศึกษาครอบคลุมพ้ืนที่ 88.1% ของประชากรสัตว์ปีกในประเทศเนปาล สัตวแพทย์ จำนวน 327 คน มาจาก 56 อำเภอ ใน 7 
จังหวัด และเกษตรกรผู้เลี้ยงไก่เนื้อ จำนวน 500 คน มาจาก 40 อำเภอ ใน 7 จังหวัด สถานการณ์ของการใช้ยาต้านจุลชีพและข้อมูล
ของผู้ตอบแบบสอบถาม มีการรวบรวมและวิเคราะห์ข้อมูล โดยใช้สถิติเชิงพรรณนาและการวิเคราะห์การถดถอยโลจิสติก เพ่ือหา
ความสัมพันธ์ระหว่างตัวแปรทางด้านสถานการณ์ ความรู้ ทัศนคติ และการปฏิบัติตน เก่ียวกับการใช้ยาและการดื้อยาต้านจุลชีพ 
ส่วนใหญ่สัตวแพทย์ที่ทำงานเก่ียวข้องกับสัตว์ปีก เป็นเพศชาย 85.0% มีอายุเฉลี่ย 31.9±7.8 ปี โดยครึ่งหนึ่งสัตวแพทย์มาจาก
จังหวัดบักมาตี (49.2%) สัตวแพทย์เกือบทั้งหมด (99.4%) รู้เรื่องเช้ือดื้อยา และ 93.0% ของสัตวแพทย์ ระบุว่าการขาดการควบคุม
ในการขายยาปฏิชีวนะมีส่วนทำให้เกิดการดื้อยา เกษตรกรผู้เล้ียงไก่เนื้อจำนวน 500 คน 81.0% เป็นชาย ส่วนใหญ่ (57.8%) มี
ฟาร์มขนาดเล็ก จำนวนสัตว์ปีกน้อยกว่า 1,500 ตัว และ 60.0% ของเกษตรกร มีประสบการณ์ทำงานในฟาร์มสัตว์ปีก 0-4 ปี และ 
50.8% ของเกษตรกรมีการศึกษาระดับมัธยมปลาย พบการใช้ยาต้านจุลชีพในสัตว์ปีกทั้งหมด 27 ชนิด จากยาต้านจุลชีพ 13 กลุ่มใน
ฟาร์มสัตว์ปีก ยาต้านจุลชีพที่นิยมใช้ในฟาร์ม ได้แก่ doxycycline (23.5%), neomycin (17.1%) และ colistin sulfate (9.6%) 
เกษตรกรส่วนใหญ่จะปรึกษาสัตวแพทย์ (53.2%) และผู้ขายยา (21.0%) ก่อนทำการรักษาสัตว์ปีก แม้ว่าเกษตรกรจะมีความรู้ 
(62.6%) และการปฏิบัติตน (55.5%) เก่ียวกับการใช้ยาต้านจุลชีพและการดื้อยาต้านจุลชีพค่อนข้างจำกัด แต่มีทัศนคติที่ดีต่อการใช้
ยาและการดื้อยาต้านจุลชีพ (91.6%) โดยปัจจัยที่เก่ียวข้องต่อทัศนคติของเกษตรกร คือ กลุ่มอายุ 31-40 ปี เมื่อเทียบกับกลุ่มอายุ
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วัตถุประสงค์ อ่ืน  (OR=5.9, p=0.02) เกษตรกรที่ ได้รับคำปรึกษาจากสัตวแพทย์เมื่อสัตว์ปีกป่วย  (OR=21.0, p<0.001) มี
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 Manoj Kumar Shahi : SITUATION ANALYSIS AND KAP ON ANTIMICROBIAL USE AND RESISTANCE 

AMONG VETERINARIANS AND BROILER POULTRY FARMERS OF NEPAL. Advisor: ASSIST. PROF. DR. 
SAHARUETAI JEAMSRIPONG, D.V.M., M.V.P.M., Ph.D. 

  
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 
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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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

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). 
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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 
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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/kg 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). 
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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 
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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 
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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, IncI1, 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, gentamicin, 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. coli, 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 Haq 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% CI 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 

I, the design and development of questionnaires for the field survey, and phase II, 

the questionnaire interview (Fig. 1). 

 

Figure 1 Conceptual framework of research  
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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 II), 

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.   
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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 (IOC) 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 IOC 

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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    IOC= R/N 

Where, 

 IOC = Item-Objective Congruence Index 

 ΣR = total points of each specialist 

 N = number of specialists 

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

Table 1 IOC 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 IOC 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).  
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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 Messenger, 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 III. 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," 

“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 
population 

(%)* 

Number of districts per 
province 

Number of 
responses 

BPF  PPV  BPF PPV 
Bagmati 44.1 10 12 158 161 
Gandaki 10.0 6 8 63 29 
Karnali 2.0 3 4 27 14 
Lumbini 15.7 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 40 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 hygiene, 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. 
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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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Note: AMs: Antimicrobials; CRD: Chronic Respiratory Disease 

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 
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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).  

 
 

Note: AMs: Antimicrobials; CIA: Critically Important Antimicrobial 

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). 

 

 
 

Note: AMs: Antimicrobials 

Figure 5 Practice of PPV on AMU and AMR 
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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.  
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Table 6 Demographic distribution on the BPF 

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  

      Female 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) 
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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 
 

      Illiterate   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) 
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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.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

37 

 
Figure 7 Frequency of AMU in BPF of Nepal (n=908)    
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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   
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Table 7 Situation analysis of AMU in BPF (Continue) 

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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Figure 8 Knowledge of BPF on AMU and AMR 
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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). 

 

 
 

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 good 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. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

48
 

Ta
bl

e 
9 

Un
iva

ria
te

 a
na

lys
is 

of
 ri

sk
 fa

ct
or

s a
ss

oc
iat

ed
 w

ith
 th

e 
KA

P 
of

 B
PF

 o
n 

AM
U 

an
d 

AM
R 

 
Va

ria
bl

e 
 

Kn
ow

le
dg

e 
At

tit
ud

e 
Pr

ac
tic

e 

Go
od

 
N 

(%
) 

No
t g

oo
d 

N 
(%

) 
OR

 (9
5%

 C
I), 

p-
va

lu
e 

Go
od

 
N 

(%
) 

No
t g

oo
d 

N 
(%

) 
OR

 (9
5%

 C
I), 

p-
va

lu
e 

Go
od

 
N 

(%
) 

No
t g

oo
d 

N 
(%

) 
OR

 (9
5%

 C
I), 

p-
va

lu
e 

Pr
ov

inc
e

s 
Ba

gm
at

i 
82

 (1
6.4

) 
76

 (1
5.2

) 
Re

f. 
13

7 
(2

7.4
) 

21
 (4

.2)
 

Re
f. 

73
 (1

4.6
) 

85
 (1

7.0
) 

Re
f. 

Ga
nd

ak
i 

32
 (6

.4)
 

31
 (6

.2)
 

1.0
 (0

.6-
1.9

), 
0.9

 
60

 (1
2.0

) 
3 

(0
.6)

 
0.3

, (
0.1

-1
.1)

, 0
.1 

43
 (8

.6)
 

20
 (4

.0)
 

0.4
 (0

.2-
0.7

), 
0.0

03
 

Ka
rn

ali
 

19
 (3

.8)
 

8 
(1

.6)
 

0.4
 (0

.2-
1.1

), 
0.0

8 
23

 (4
.6)

 
4 

(0
.8)

 
1.1

 (0
.3-

3.6
), 

0.8
 

22
 (4

.4)
 

5 
(1

.0)
 

0.1
 (0

.1-
0.5

), 
0.0

02
 

Lu
m

bin
i 

64
 (1

2.8
) 

22
 (4

.4)
 

0.4
 (0

.2-
0.6

), 
<0

.00
01

 
84

 (1
6.8

) 
2 

(0
.4)

 
0.1

 (0
.03

-0
.7)

, 
<0

.00
01

 
48

 (9
.6)

 
38

 (7
.6)

 
0.7

 (0
.4-

1.1
), 

0.1
 

Ma
dh

es
h 

37
 (7

.4)
 

14
 (2

.8)
 

0.4
 (0

.2-
0.8

), 
0.0

1 
51

 (1
0.2

) 
0 

(0
.0)

 
em

pt
y 

31
 (6

.2)
 

20
 (4

.0)
 

0.5
 (0

.3-
1.0

), 
0.1

 
Ko

sh
i 

61
 (1

2.2
) 

24
 (4

.8)
 

0.4
 (0

.2-
0.7

), 
0.0

3 
76

 (1
5.2

) 
9 

(1
.8)

 
0.7

 (0
.3-

1.7
), 

0.5
 

36
 (7

.2)
 

49
 (9

.8)
 

1.2
 (0

.7-
2.0

), 
0.5

 
Su

du
rp

as
ch

i
m

 
18

 (3
.6)

 
12

 (2
.4)

 
0.7

 (0
.3-

1.6
), 

0.4
 

27
 (5

.4)
 

3 
(0

.6)
 

0.7
, 0

.2-
2.6

, 0
.6 

22
 (4

.4)
 

8 
(1

.6)
 

0.3
 (0

.1-
0.7

), 
<0

.00
01

 
Ge

nd
er

 
Fe

m
ale

 
48

 (9
.6)

 
47

 (9
.4)

 
Re

f. 
83

 (1
6.6

) 
12

 (2
.4)

 
Re

f. 
43

 (8
.6)

 
52

 (1
0.4

) 
Re

f. 
Ma

le
 

26
5 

(5
3.4

) 
14

0 
(2

8.0
) 

0.5
 (0

.3-
0.8

), 
0.0

1 
37

5 
(7

5.0
) 

30
 (6

.0)
 

0.5
 (0

.3-
1.1

), 
0.1

 
23

2 
(4

6.6
) 

17
3 

(3
4.6

) 
0.6

 (0
.4-

0.9
), 

0.0
3 

Ag
e 

gro
up

 
(ye

ar
s) 

18
-3

0 
96

 (1
9.2

) 
38

 (7
.6)

 
Re

f. 
12

9 
(2

5.8
) 

5 
(1

.0)
 

Re
f. 

72
 (1

4.4
) 

62
 (1

2.4
) 

Re
f. 

31
-4

0 
12

8 
(2

5.6
) 

79
 (1

5.8
) 

1.5
 (0

.9-
2.5

), 
0.0

6 
18

8 
(3

7.6
) 

19
 (3

.8)
 

2.6
 (0

.9-
7.1

), 
0.1

 
12

8 
(2

5.6
) 

79
 (1

5.8
) 

0.7
 (0

.5-
1.1

), 
0.1

 
41

-6
0 

87
 (1

7.4
) 

68
 (1

3.6
) 

1.9
 (1

.2-
3.2

), 
0.0

1 
13

8 
(2

7.6
) 

17
 (3

.4)
 

3.2
 (1

.1-
8.9

), 
<0

.00
01

 
72

 (1
4.4

) 
83

 (1
6.6

) 
1.3

 (0
.8-

2.1
), 

0.2
 

>6
0 

2 
(0

.4)
 

2 
(0

.4)
 

2.5
 (0

.3-
18

.6)
, 0

.4 
3 

(0
.6)

 
1 

(0
.2)

 
9.6

 (0
.7-

97
.9)

, 0
.1 

3 
(0

.6)
 

1 
(0

.2)
 

0.4
 (0

.04
-3

.1)
, 0

.4 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

49
 

Ta
bl

e 
9 

Un
iva

ria
te

 a
na

lys
is 

of
 ri

sk
 fa

ct
or

s a
ss

oc
iat

ed
 w

ith
 th

e 
KA

P 
of

 B
PF

 o
n 

AM
U 

an
d 

AM
R 

(C
on

tin
ue

) 
 

Kn
ow

le
dg

e 
At

tit
ud

e 
Pr

ac
tic

e 
Va

ria
bl

e 
  

Go
od

 
No

t g
oo

d 
OR

 (9
5%

 C
I),

 p
-

va
lu

e 
Go

od
 

No
t g

oo
d 

OR
 (9

5%
 C

I),
 p

-
va

lu
e 

Go
od

 
No

t g
oo

d 
OR

 (9
5%

 C
I),

 p
-

va
lu

e 
N 

(%
) 

N 
(%

) 
N 

(%
) 

N 
(%

) 
N 

(%
) 

N 
(%

) 

Fl
oc

k 
siz

e 
Sm

all
 (<

1,5
00

) 
17

1 
(3

4.2
) 

11
8 

(2
3.6

) 
Re

f. 
26

9 
(5

3.8
) 

20
 (4

.0)
 

Re
f. 

17
1 

(3
4.2

) 
11

8 
(2

3.6
) 

Re
f. 

Me
diu

m
 

(≥
1,5

00
-5

,00
0) 

10
3 

(2
0.6

) 
44

 (8
.8)

 
0.6

 (0
.4-

0.9
) 0

.02
 

13
3 

(2
6.6

) 
14

 (2
.8)

 
1.4

 (0
.7-

2.9
), 

0.3
 

77
 (1

5.4
) 

70
 (1

4.0
) 

1.3
 (0

.9-
1.9

), 
0.2

 

La
rge

 fa
rm

 
(>

5,0
00

) 
39

 (7
.8)

 
25

 (5
.0)

 
0.9

 (0
.5-

1.6
), 

0.8
 

56
 (1

1.2
) 

8 
(1

.6)
 

1.9
 (0

.8-
4.5

), 
0.1

 
27

 (5
.4)

 
37

 (7
.4)

 
1.9

 (1
.1-

3.4
), 

0.0
1 

So
ur

ce
 

of
 

ad
vic

e 

Dr
ug

 su
pp

lie
rs 

75
 (1

5.0
) 

78
 (1

5.6
) 

Re
f. 

13
2 

(2
6.4

) 
21

 (4
.2)

 
Re

f. 
10

0 
(2

0.0
) 

53
 (1

0.6
) 

Re
f. 

Pa
ra

-v
et

 
68

 (1
4.0

) 
43

 (8
.6)

 
0.6

 (0
.4-

0.9
), 

0.0
4 

10
3 

(2
0.6

) 
8 

(1
.6)

 
0.5

 (0
.2-

1.1
), 

0.1
 

77
 (1

5.4
) 

34
 (6

.8)
 

0.8
 (0

.5-
1.4

), 
0.4

 
Ve

t 
16

4 
(3

3.0
) 

48
 (9

.6)
 

0.3
 (0

.2-
0.4

), 
0.0

01
 

20
3 

(4
0.6

) 
9 

(1
.8)

 
0.3

 (0
.1-

0.6
), 

0.0
01

 
92

 (1
8.4

) 
12

0 
(2

4.0
) 

2.5
 (1

.6-
3.8

), 
0.0

01
 

Yo
ur

se
lf 

6 
(1

.2)
 

18
 (3

.6)
 

2.9
 (1

.1-
7.7

), 
0.0

3 
20

 (4
.0)

 
4 

(0
.8)

 
1.2

 (0
.4-

4.0
), 

0.7
 

6 
(1

.2)
 

18
 (3

.6)
 

5.7
 (2

.1-
15

.1)
, 0

.01
 

Pu
rp

os
e 

of
 A

MU
 

Al
l p

ur
po

se
 

73
 (1

5.0
) 

44
 (8

.8)
 

Re
f. 

11
0 

(2
2.0

) 
7 

(1
.4)

 
Re

f. 
74

 (1
4.8

) 
43

 (8
.6)

 
Re

f. 
Pr

ev
en

tio
n 

30
 (6

.0)
 

26
 (5

.2)
 

1.4
 (0

.7-
2.7

), 
0.3

 
50

 (1
0.6

) 
6 

(1
.2)

 
1.9

 (0
.6-

5.9
), 

0.2
 

24
 (4

.8)
 

32
 (6

.4)
 

2.3
 (1

.2-
4.4

), 
0.0

1 
Gr

ow
th

 
pr

om
ot

ion
 

4 
(0

.8)
 

2 
(0

.4)
 

0.8
 (0

.1-
4.7

), 
0.8

 
6 

(1
.2)

 
0 

(0
.0)

 
Em

pt
y 

1 
(0

.2)
 

5 
(1

.0)
 

8.6
 (0

.9-
76

.0)
, 0

.5 

Tr
ea

tm
en

t 
20

5 
(4

1.0
) 

97
 (1

9.4
) 

0.8
 (0

.5-
1.2

), 
0.3

 
28

0 
(5

6.0
) 

22
 (4

.4)
 

1.2
 (0

.4-
2.9

), 
0.6

 
16

4 
(3

2.8
) 

13
8 

(2
7.6

) 
1.4

 (0
.9-

2.2
), 

0.0
9 

Do
 n

ot
 kn

ow
 

1 
(0

.2)
 

18
 (3

.6)
 

29
.9 

(3
.8-

23
1.5

), 
<0

.00
01

 
12

 (2
.4)

 
7 

(1
.4)

 
9.1

 (2
.7-

30
.6)

, 
<0

.00
01

 
12

 (2
.4)

 
7 

(1
.4)

 
1.0

 (0
.3-

2.7
), 

0.9
 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

50
 

Ta
bl

e 
9 

Un
iva

ria
te

 a
na

lys
is 

of
 ri

sk
 fa

ct
or

s a
ss

oc
iat

ed
 w

ith
 th

e 
KA

P 
of

 B
PF

 o
n 

AM
U 

an
d 

AM
R 

(C
on

tin
ue

) 
  

Kn
ow

le
dg

e 
At

tit
ud

e 
Pr

ac
tic

e 
Va

ria
bl

e 
Go

od
 

No
t g

oo
d 

OR
 (9

5%
 C

I),
 p

-
va

lu
e 

Go
od

 
No

t g
oo

d 
OR

 (9
5%

 C
I),

 p
-

va
lu

e 
Go

od
 

No
t g

oo
d 

OR
 (9

5%
 C

I),
 p

-
va

lu
e 

  
N 

(%
) 

N 
(%

) 
N 

(%
) 

N 
(%

) 
N 

(%
) 

N 
(%

) 
Me

th
od

 o
f 

se
le

ct
ion

 o
f A

Ms
 

Dr
ug

 se
lle

r 
30

 (6
.0)

 
52

 (1
0.4

) 
Re

f. 
68

 (1
3.6

) 
14

 (2
.8)

 
Re

f. 
54

 (1
0.8

) 
28

 (5
.6)

 
Re

f. 
Ne

igh
bo

rs 
17

 (3
.4)

 
15

 (3
.0)

 
0.5

 (0
.2-

1.2
), 

0.2
 

28
 (5

.6)
 

4 
(0

.8)
 

0.7
 (0

.2-
2.9

), 
0.5

 
20

 (4
.0)

 
12

 (2
.4)

 
1.1

 (0
.5-

2.7
), 

0.7
 

Ve
t 

19
4 

(3
9.0

) 
65

 (1
3.0

) 
0.2

 (0
.1-

0.3
), 

0.0
01

 
24

2 
(4

8.4
) 

17
 (3

.4)
 

0.3
 (0

.2-
0.7

), 
<0

.00
1 

13
4 

(2
6.8

) 
12

5 
(2

5.0
) 

1.8
 (1

.0-
3.0

), 
0.0

2 

La
bo

ra
to

ry
 

re
su

lt 
21

 (4
.2)

 
10

 (2
.0)

 
0.3

 (0
.1-

0.7
), 

0.0
01

 
31

 (6
.2)

 
0 

(0
.0)

 
Em

pt
y 

14
 (2

.8)
 

17
 (3

.4)
 

2.3
 (1

.0-
5.4

), 
0.0

5 

Pr
ev

iou
s 

sy
m

pt
om

s 
49

 (9
.8)

 
37

 (7
.4)

 
0.4

 (0
.2-

0.8
), 

0.0
1 

82
 (1

6.4
) 

4 
(0

.8)
 

0.2
 (0

.07
-0

.7)
, 

<0
.00

01
 

49
 (9

.8)
 

37
 (7

.4)
 

1.4
 (0

.8-
2.7

), 
0.2

 

Ot
he

r 
2 

(0
.4)

 
8 

(1
.6)

 
2.3

 (0
.4-

11
6.0

), 
0.3

 
7 

(1
.4)

 
3 

(0
.6)

 
2.1

 (0
.5-

9.0
), 

0.3
 

4 
(0

.8)
 

6 
(1

.2)
 

2.8
 (0

.8-
11

.1)
, 0

.1 

Ac
ce

ss
 o

f 
an

tim
icr

ob
ial

 
Ve

ry
 e

as
y 

66
 (1

3.0
) 

35
 (7

.0)
 

Re
f. 

92
 (1

8.4
) 

9 
(1

.8)
 

Re
f. 

64
 (1

2.8
) 

37
 (7

.4)
 

Re
f. 

Ea
sy

 
23

3 
(4

6.6
) 

13
4 

(2
6.8

) 
1.1

 (0
.6-

1.7
), 

0.3
 

22
8 

(4
5.6

) 
29

 (5
.8)

 
0.9

 (0
.4-

1.9
), 

0.7
 

20
1 

(4
0.2

) 
16

6 
(3

3.2
) 

1.4
 (0

.9-
2.2

), 
0.1

 

Di
ffic

ul
t 

14
 (2

.8)
 

18
 (3

.6)
 

2.4
 (1

.1-
5.4

), 
0.0

3 
28

 (5
.6)

 
4 

(0
.8)

 
1.5

 (0
.4-

5.1
), 

0.5
 

10
 (2

.0)
 

22
 (4

.4)
 

3.8
 (1

.6-
8.9

), 
<0

.00
01

 
Se

ll 
bir

ds
 a

fte
r 

wi
th

dr
aw

al 
pe

rio
d 

Ag
re

e 
28

6 
(5

7.2
) 

67
 (1

3.4
) 

Re
f. 

34
2 

(6
8.4

) 
11

 (2
.2)

 
Re

f. 
20

5 
(4

1.0
) 

14
8 

(2
9.6

) 
Re

f. 

No
t a

gre
e 

27
 (5

.4)
 

12
0 

(2
4.0

) 
18

.9 
(1

1.6
-3

1.1
), 

<0
.00

01
 

11
6 

(2
3.2

) 
31

 (6
.2)

 
8.3

 (4
.0-

17
.1)

, 
0.0

01
 

70
 (1

4.0
) 

77
 (1

5.4
) 

1.5
 (1

.0-
2.2

), 
0.0

3 

AM
-fr

ee
 

pr
od

uc
tio

n 
po

ss
ibl

e 

Ag
re

e 
19

7 
(3

9.4
) 

46
 (9

.2)
 

Re
f. 

23
5 

(4
7.0

) 
8 

(1
.6)

 
Re

f. 
14

3 
(2

8.6
) 

10
0 

(2
0.0

) 
Re

f. 

No
t a

gre
e 

11
6 

(2
3.2

) 
14

1 
(2

8.2
) 

5.2
 (3

.4-
7.8

), 
0.0

01
 

22
3 

(4
4.6

) 
34

 (6
.8)

 
4.4

 (2
.0-

9.9
), 

0.0
01

 
13

2 
(2

6.4
) 

12
5 

(2
5.0

) 
1.3

 (0
.9-

1.9
), 

0.0
9 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

51
 

Ta
bl

e 
9 

Un
iva

ria
te

 a
na

lys
is 

of
 ri

sk
 fa

ct
or

s a
ss

oc
iat

ed
 w

ith
 th

e 
KA

P 
of

 B
PF

 o
n 

AM
U 

an
d 

AM
R 

(C
on

tin
ue

) 
 

Va
ria

bl
e 

Kn
ow

le
dg

e 
At

tit
ud

e 
Pr

ac
tic

e 
Go

od
 

No
t g

oo
d 

OR
 (9

5%
 C

I),
 p

-
va

lu
e 

Go
od

 
No

t g
oo

d 
OR

 (9
5%

 C
I),

 p
-

va
lu

e 
Go

od
 

No
t g

oo
d 

OR
 (9

5%
 C

I),
 p

-
va

lu
e 

N 
(%

) 
N 

(%
) 

N 
(%

) 
N 

(%
) 

N 
(%

) 
N 

(%
) 

Un
co

nt
ro

l s
el

l o
f 

AM
s c

on
tri

bu
te

s 
AM

R 

Ag
re

e 
28

3 
(5

6.6
) 

65
 (1

3.0
) 

Re
f. 

33
8 

(6
7.6

) 
10

 (2
.0)

 
Re

f. 
20

6 
(4

1.2
) 

14
2 

(2
8.4

) 
Re

f. 

No
t a

gre
e 

30
 (6

.0)
 

12
2 

(2
4.4

) 
17

.7 
(1

0.9
-2

8.7
), 

<0
.00

01
 

12
0 

(2
4.0

) 
32

 (6
.4)

 
9.0

 (4
.3-

18
.9)

, 
<0

.00
01

 
69

 (1
3.8

) 
83

 (1
6.6

) 
1.7

 (1
.2-

2.6
), 

<0
.00

01
 

Pr
oh

ibi
te

d 
no

n-
pr

es
cr

ibe
d 

AM
s 

Ag
re

e 
29

0 
(5

8.0
) 

13
5 

(2
7.0

) 
Re

f. 
40

0 
(8

0.0
) 

25
 (5

.0)
 

Re
f. 

24
0 

(2
8.0

) 
18

5 
(3

7.0
) 

Re
f. 

No
t a

gre
e 

23
 (4

.6)
 

52
 (1

0.4
) 

4.8
 (2

.8-
8.2

), 
0.0

1 
58

 (1
1.6

) 
17

 (3
.4)

 
4.7

 (2
.4-

9.2
), 

0.0
01

 
35

 (7
.0)

 
40

 (8
.0)

 
1.5

 (0
.9-

0.4
), 

0.1
 

Va
cc

ina
tio

n 
ca

n 
re

du
ce

 A
MU

 
Ag

re
e 

27
2 

(5
4.4

) 
89

 (1
7.8

) 
Re

f. 
35

4 
(7

0.8
) 

7 
(1

.4)
 

Re
f. 

20
3 

(4
0.6

) 
15

8 
(3

1.6
) 

Re
f. 

No
t a

gre
e 

41
 (8

.2)
 

98
 (1

9.6
) 

7.3
 (4

.7-
11

.3)
, 

<0
.00

01
 

10
4 

(2
0.8

) 
35

 (7
.0)

 
17

.0 
(7

.3-
39

.4)
, 

<0
.00

01
 

72
 (1

4.4
) 

67
 (1

3.4
) 

1.2
 (0

.8-
1.8

), 
0.3

 

Co
m

pl
et

e 
th

e 
en

tir
e 

co
ur

se
 o

f 
AM

 

Ag
re

e 
30

7 
(6

1.4
) 

15
9 

(3
1.8

) 
Re

f. 
43

3 
(8

6.6
) 

33
 (6

.6)
 

Re
f. 

26
5 

(5
3.0

) 
20

1 
(4

0.2
) 

Re
f. 

No
t a

gre
e 

6 
(1

.2)
 

28
 (5

.6)
 

9.0
 (3

.6-
22

.2)
, 

<0
.00

01
 

25
 (5

.0)
 

9 
(1

.8)
 

4.7
 (2

.0-
10

.9)
, 

<0
.00

01
 

10
 (2

.0)
 

24
 (4

.8)
 

3.1
 (1

.5-
6.8

), 
<0

.00
01

 
No

t s
kip

pin
g 1

 o
r 

2 
do

se
s o

f A
Ms

 
Ag

re
e 

23
8 

(4
7.6

) 
96

 (1
9.2

) 
Re

f. 
31

4 
(6

2.8
) 

20
 (4

.0)
 

Re
f. 

23
4 

(4
6.8

) 
10

0 
(2

0.0
) 

Re
f. 

No
t a

gre
e 

75
 (1

5.0
) 

91
 (1

8.2
) 

3.0
 (2

.0-
4.4

), 
0.0

01
 

14
4 

(2
8.8

) 
22

 (4
.4)

 
2.4

 (1
.3-

4.5
), 

0.0
01

 
41

 (8
.2)

 
12

5 
(2

5.0
) 

7.1
 (4

.8-
10

.9)
, 0

.01
 

Co
ns

ul
ta

tio
n 

wh
en

 p
ou

ltr
y 

are
 

sic
k 

Dr
ug

 se
lle

r 
53

 (1
0.6

) 
55

 (1
1.0

) 
Re

f. 
88

 (1
7.6

) 
20

 (4
.0)

 
Re

f. 
73

 (1
4.6

) 
35

 (7
.0)

 
Re

f. 
Pa

ra
-v

et
 

56
 (1

1.2
) 

44
 (8

.8)
 

0.7
 (0

.4-
1.3

), 
0.3

 
90

 (1
8.0

) 
10

 (2
.0)

 
0.5

 (0
.2-

1.1
), 

0.1
 

89
 (1

7.8
) 

11
 (2

.2)
 

0.2
 (0

.1-
0.5

), 
<0

.01
 

Se
lf-

tre
at

m
en

t 
9 

(1
.8)

 
13

 (2
.6)

 
1.4

 (0
.5-

3.5
), 

0.4
 

21
 (4

.2)
 

1 
(0

.2)
 

0.2
 (0

.02
-1

.6)
, 0

.1 
9 

(1
.8)

 
13

 (2
.6)

 
3.0

 (1
.1-

7.7
), 

<0
.00

01
 

Ve
t 

19
4 

(3
8.8

) 
72

 (1
4.4

) 
0.3

 (0
.2-

0.6
), 

<0
.00

01
 

25
6 

(5
1.2

) 
10

 (2
.0)

 
0.2

 (0
.07

-0
.4)

, 
<0

.00
01

 
10

1 
(2

0.2
) 

16
5 

(3
3.0

) 
3.4

 (2
.1-

5.5
), 

<0
.00

01
 

ot
he

r 
1 

(0
.2)

 
3 

(0
.6)

 
2.8

 (0
.2-

28
.6)

, 0
.3 

3 
(0

.6)
 

1 
(0

.2)
 

1.5
 (0

.1-
14

.8)
, 0

.7 
3 

(0
.6)

 
1 

(0
.2)

 
0.7

 (0
.1-

6.9
), 

0.7
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

52 

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.I.) 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 

light 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 highlighted 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 group 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.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

62 

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 trading.  
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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 is 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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

64 

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 highlighted 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 highlighted 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 CIAs 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 I: 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 II: 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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

81 

Q19: What antimicrobial is prohibited in food-producing animals?  
(a) Colistin   
(b) Chlortetracycline   
(c) Sulfamethoxazole   
(d) Furazolidone   
Section III: 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 is (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: I use antimicrobials for growth promoters.  
(a) Completely agree   (b) Agree (c) Disagree (d) Completely disagree 
Q31: I 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: I 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: I calculate the dose of antimicrobials before using. 
(a) Completely agree   (b) Agree (c) Disagree (d) Completely disagree 
Q36: I 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: I have attended training to update my knowledge of AMU and AMR.  
(a) Completely agree   (b) Agree    (c) Disagree (d) Completely disagree 
Q39: I have conducted a training program to improve farmers' knowledge of AMR.  
(a) Completely agree   (b) Agree (c) Disagree (d) Completely disagree 
Q40: I 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           (ii) Sometimes        (iii) Never           (iv) Do not perform  
(e) Keep drug register in the farm:  
(i) Always           (ii) Sometimes        (iii) Never           (iv) Do not perform  
Q43: I prescribe antimicrobials over the phone or without examination of birds.  
(a) Completely agree   (b) Agree (c) Disagree (d) Completely disagree 
Q44: I 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?  
(a) <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!  
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Annex II: 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) Illiterate   
(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 II: Farm Security and poultry health 
Q11: Age of flock (days): ___  
Number of poultry house: ___  
Bird per house1: ________ 
Q12: Number of batch production per year: _______  
Q13: Current batch bird sick and death birds:  
(a) 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     
(c) Never      
(d) Other (please specify) __________ 
Section III: Situation analysis of AMU (Collect the information just previous 
batch of broiler poultry)  

 

 
1 If 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? 
(a) 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    
(c) 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 
Used (trade 
name, 
concentratio
n, duration, 
and 
quantity) 

Clinical Sign (s) 
circle one or 
more) 

Source of 
antimicrobia
ls 

Route of 
applicatio
n 

Age of birds 
applied 
antimicrobia
ls 

Adviso
r of 
AMU 

Tentativ
e 
Diagnosi
s 

1  RS/CNS/DS/ 
Immune/SI/oth
er2 
 
 
 

    
 
 

 

 

 
2 RS= respiratory like coughing, nasal secretion, difficulty in breathing; CNS=nervous like paralysis, 
torticollis, etc., DS=Digestive like diarrhea; SI=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.  
(a) 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.  
(a) 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: I 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   
(c) Self-treatment  
(d) Other (please specify) ______ 

 

Thank you very much for your cooperation and support!
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Annex III 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. 

 
अनसुन्धानको सूचना पाना (Research information sheet in Nepali) 

यो प्रश्नावली मास्टर डिग्रीको लाडि नेपालको व्रोइलर कुखुरा पाल्ने ककसान र पशु चचककत्सकमा 
एन्टीवायोकटक प्रयोि र प्रडिरोधको अवस्था, ज्ञान, मनोवृचि र अभ्यास आकँलन िथा अध्ययनका लाडि 
िररदैछ। थडेससको मखु्य उदे्दश्य भनकेो ककसान र पश ु चचककत्सकहरुमा एन्टीवायोकटक प्रडिरोध ज्ञानको 
स्िर पिा लिाउन ुहो। यस अध्ययनले एन्टीवायोकटक प्रडिरोध बारेमा थप योजना बनाउन मद्दि िददछ। 
यसको व्यवस्थापनको बारेमा माडनसहरूलाई सचेि िराउँदछ। प्रश्नावलीमा भाि डलन कुनै जोचखम छैन। 
िर कुनै जानकारी भन्न असहज महससु िनुद हनु्छ वा भन्न सच्दँन भने्न लाग्छ भने बीचमा प्रश्नवलीको 
उिर ददन छोड्न स्नहुनु्छ। यदद सहभािीलाई कुनै थप जानकारी आवश्यक भए सहभािीले सीधै 
शोधकिादलाई सम्पकद  िनद स्न ुहनेुछ। 

 
मनोज कुमार शाही 
९८५११९५८२१ 
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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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प्रश्नावलीको लाडि सहमडि फारम  
(Consent form for questionnaire in Nepali) 

 
पररयोजना शीर्दक: नेपालको व्रोइलर ककसान र पश ुचचककत्सकमा एण्टीवायोकटक प्रयोि र प्रडिरोध 

सम्बन्धी अवश्था, ज्ञान, मनोवृचि र अभ्यास आकलन। 
अनसुन्धानकिाद: मनोज कुमार शाही, मास्टर अफ साइन्स इन भेटेररनरी पचव्लक हेल्थ, कवद्याथी, 

चलुालङ्गकोनद कवश्वकवद्यालय, थाइलेण्ि। 
 
फारमको उद्दशे्य 
िपाइँलाई प्रश्नावलीका प्रश्नहरूको उिर ददन िपाईंको सहमडि ददन अनरुोध िररएको छ। िपाईले 

अनसुन्धानको बारेमा कुनै प्रश्न सोध्न स्नहुनु्छ, जस्िै सम्भाकवि जोचखम र सकुवधाहरू, इत्यादी। िपाइँका 
सबै शंकाहरू हटाइएको छ, िपाइँले डनर्दय िनद स्नहुनु्छ कक िपाइँ यस अध्ययनमा भाि डलनहुनेुछ वा 
छैन। 

प्रकिया: प्रश्नावलीबाट प्रश्नहरू सोडधनछे। 
प्रकियाको जोचखम: कुन ैजोचखम छैन। 
सहभाडिको लाडि क्षडिपूडिद: सहभाडििाको लाडि क्षडिपूडिद हनेु छैन। 
सहभाडिको लाडि वजटे: यसमा कुन ैमूल्य छैन। 
 
 
प्रकियाको लाडि सहमडि 
यस अध्ययनमा िपाईंको सहभाडििा पूर्द रूपमा स्वैचछछक हो। िपाईं आफ्नो संलग्निालाई 

इन्कार पडन िनद स्नहुनु्छ। यस फारममा िपाईंको हस्िाक्षरले संकेि िददछ कक अनसुन्धान प्रकिया 
िपाईंलाई राम्रोसँि  सम्झाइएको छ। िपाईंको प्रश्न/प्रश्नहरूको जवाफ िपाईंको सन्िकुिको अनरुूप 
ददइएको छ। िपाईं आफ्नो जनावरका कवर्यमा यस अध्ययनमा भाि डलन अनमुडि ददन सहमि हनुहुनु्छ। 

 
 
 
नाम:      नाम: मनोज कुमार शाही   
हस्िाक्षर:      हस्िाक्षर: 
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Annex V Ethical clearance from National Health Research Council, Nepal 
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Annex V Ethical clearance from National Health Research Council, Nepal (Continue) 
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Annex VI Classes of antimicrobials used in PPV 

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

 

Enrofloxacin 88 (12.1) 
Ciprofloxacin 57 (7.8) 
Levofloxacin 50 (6.8) 
Flumequine 5 (0.7) 

Tetracyclines 
 

Doxycycline 79 (10.8) 
Tetracycline 68 (9.3) 
Chlortetracycline 12 (1.6) 

Aminoglycosides 
 

Neomycin 56 (7.7) 
Gentamycin 49 (6.7) 
Amikacin 5 (0.7) 

Macrolides 
 

Tylosin tartrate   48 (6.6) 
Azithromycin 6 (0.8) 
Erythromycin 2 (0.3) 

Glycopeptides 
 

Colistin Sulfate 45 (6.2) 
Bacitracin 2 (0.3) 

Penicillins 
 

Amoxicillin 43 (5.9) 
Cloxacillin 2 (0.3) 

Sulfonamides 
 

Sulfamethoxazole 32 (4.4) 
Sulfadiazine 9 (1.2) 

Note: *Multiple answers allowed 
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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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