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Executive Summary 

Background: Antimicrobial resistance (AMR), or the resistance of pathogenic 

microorganisms to the effects of antimicrobial medications, is a serious public health issue, 

threatening the effectiveness of life-saving drugs and creating dangerous strains of drug-

resistant microorganisms. It is estimated that, if left unresolved, globally, AMR could claim 

the lives of 10 million people/year by the year 2050. The contribution of agriculture to AMR 

is substantial, with 70% of the world’s antimicrobials consumed in the animal health industry. 

Farmers’ antimicrobial use (AMU) behaviors related to self-administration and improper 

administration of antimicrobials for therapeutic purposes for their livestock play a substantial 

role in the spread of AMR. 

Aim: This study aimed to explore the predisposing, reinforcing, and enabling factors 

related to the practice of self-administration and improper administration of antimicrobial drugs 

for therapeutic purposes by large animal farmers in the Kotayk province of Armenia. 

Methods: The qualitative study encompassed large animal (cattle, sheep, goats, pigs) 

farms in Kotayk. The study sample was recruited using convenience snowball sampling, and 

data were collected through face-to-face in-depth interviews. The interview guide was 

developed based on the review of similar investigations conducted internationally and using 

the constructs from the PRECEDE-PROCEED Model for Health Promotion Planning and 

Evaluation. The data was coded iteratively during the collection period by the student 

investigator with Atlas.ti 9 software, using the two-cycle approach. 

Results: Data saturation was reached after 10 in-depth interviews with farmers. All 

farmers used antimicrobial medications for the treatment of animals, with the majority 

practicing self-treatment and self-administration of the drugs. Farmers’ limited understanding 

of antimicrobial medications and antimicrobial resistance, as well as their attitudes towards 



vi 

 

veterinarians and the services they offer, played an important role in their practices related to 

antimicrobial use. Influence of other farmers, veterinarians, and veterinary pharmacists, as well 

as farmers’ reliance on previous successful treatments, reinforced their self-treatment 

behaviors. The availability of antimicrobials in veterinary pharmacies in Armenia and their 

unregulated sale was the most influential factor that enabled farmers to engage in self-treatment 

and administration of antimicrobials to their livestock, coupled with easy access to veterinary 

advice and medication administration skills. 

Conclusions: This study provided insight into the current practices and the factors that 

predispose, reinforce, and enable farmers to use antimicrobials on their own livestock and 

engage in self-treatment. The study findings highlight the potential contributions of animal 

production and agriculture to driving the increase of Antimicrobial Resistance in Armenia, and 

provide a basis for future research and policy-making in the agricultural and health sectors. 
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1. Introduction 

Problem definition and magnitude 

Antimicrobial drugs are medications that treat or prevent infections caused by the 

growth of bacteria, viruses, fungi, parasites, and other microorganisms (World Health 

Organization [WHO], 2023). Other antimicrobial agents, such as disinfectants, have a similar 

effect when “applied to non-living surfaces” (P. Di Martino, 2022). Antimicrobial resistance 

(AMR), or the resistance of pathogenic microorganisms to the effects of the aforementioned 

medications, is a serious public health issue, threatening the effectiveness of life-saving 

medications and creating dangerous strains of drug-resistant microorganisms (Ahmed et al., 

2024). This “Silent Pandemic” (R. C. Founou et al., 2021) brings about an increased risk of 

disease transmission, severe infections, complications, disability, and death (Llor & Bjerrum, 

2014). 

AMR is considered one of the “top ten global health issues to track” (WHO, 2020). In 

2021, AMR was associated with the deaths of 4.71 million people worldwide (Naghavi et al., 

2024). It is estimated that, if left unresolved, globally, AMR could claim the lives of 10 million 

people/year and lead to economic losses exceeding USD 100 trillion by the year 2050 (O’Neill, 

2016). AMR heavily affects low- and middle-income countries (LMICs), causing higher 

incidences of drug-resistant microorganisms compared to high-income countries (HICs) with 

better national surveillance systems (Sulis et al., 2022). 

The most glaring cause of AMR is the overuse and misuse of antimicrobial drugs, 

particularly antibiotics in human medicine, veterinary medicine, and food production (Tang et 

al., 2023). Antibiotic resistance in developing nations is mostly driven by inadequate 

surveillance, poor antibiotic quality control, clinical misuse, and easy availability, while in 
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high-income nations, poor hospital regulation and overuse in animal agriculture are the key 

factors (Sifri et al., 2019). 

The contribution of agriculture to AMR is substantial, with 70% of the world’s 

antimicrobials consumed in the animal health industry (Ritchie & Spooner, 2024). 

Agriculture’s effect on AMR is at least partially explained by the rapid industrialization of 

agricultural practices. As incomes rise, dietary patterns shift, and the demand for animal-

derived products increases. This trend, known as ‘meatification’ (Hansen, 2022), puts pressure 

on farms to intensify their production, increasing antimicrobial use (AMU) for treatment, 

metaphylaxis, and prophylaxis; and in some countries, antimicrobials are added to animal feeds 

in lower doses to promote animal growth (Rhouma et al., 2022). This practice of antimicrobial 

use for growth promotion was reported by 26% of World Organisation for Animal Health 

(WOAH) Member Countries in 2021, while at least half of the member countries had no 

regulatory framework in place (WOAH, 2023).  

Poor agricultural practices related to this trend, such as irrational AMU, enabled by the 

unregulated sale of antimicrobials, the distribution of animal-derived products before the 

excretion period of the drug, as well as improper sanitation and the mismanagement of farm 

waste, substantially accelerate the spread of AMR (Manyi-Loh et al., 2018; Salam et al., 2023; 

Samreen et al., 2021). This then pollutes the soil and waterways, affecting human health 

through direct contact or indirect food impact (L. L. Founou et al., 2021). Between 2010 and 

2030, the global consumption of antibiotics is expected to increase by 67%, largely driven by 

a shift to large-scale, intensive livestock-production systems heavily reliant on antibiotic use 

(Patel et al., 2020). 

To slow down and reduce the spread of AMR while ensuring a steady supply of animal-

derived products, WOAH introduced Antimicrobial Stewardship (AMS) guidelines in 2022, 

which provided a framework for rational and responsible AMU in animal production.  
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AMS recommendations for farmers set by WOAH focus on the practice of consulting 

a veterinarian when an animal is sick instead of self-administered treatments, the promotion of 

good animal hygiene and husbandry practices, keeping health records of animals, proper and 

timely vaccinations of livestock, as well as the implementation of biosecurity measures that 

prevent diseases from spreading from one farm to another, such as through limited exposure to 

other farms, wearing personal protective equipment (PPE), and frequent disinfections (WOAH, 

2022). 

 

Irrational AMU Among Farmers 

Farmers’ behaviors related to self-administration and improper administration of 

antimicrobials for their livestock play a substantial role in the spread of AMR. In countries 

where farmers are allowed to purchase antimicrobials from pharmacies without consulting a 

veterinarian, many engage in self-treating their livestock, often relying on past experiences 

with a veterinarian or the beliefs and practices of peers rather than professional guidance (Jones 

et al., 2015). Improper administration of prescribed medications by farmers or farm workers, 

such as failure to comply with the correct dose or duration of administration of the medications’ 

courses, or adjusting doses based on perceived animal responses rather than veterinary 

recommendations, also contributes to AMR (Higham et al., 2018). 

Studies throughout different parts of the world show a similar overall profile regarding 

AMU knowledge and practices among farmers. In Peru, it was found that nearly half of the 

farmers surveyed (48%) lacked knowledge about which microorganisms antibiotics can treat, 

and approximately 29% of farmers bought antibiotics from veterinary supply stores, often 

administering them without following the recommended treatment duration. Around 20% used 

to discontinue antibiotic use once their animals’ symptoms subsided (Benavides et al., 2021). 
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Similarly, it has been reported that in China, 89% of farmers could easily access antibiotics, 

with 83.7% facing no barriers to purchase; also, antibiotic residues exceeding acceptable 

standards were detected in agricultural products from Wenzhou farmers’ markets between 2013 

and 2016 (Shao et al., 2021). 

According to a study done in Pakistan, a significant portion of farmers engage in 

inappropriate antibiotic use in that country, with 22% not consulting veterinarians, 32.9% not 

following the correct instructions for dosage, and 39% stopping treatment prematurely (Farhan 

et al., 2024). Additionally, 40% are unaware of the risks of antibiotic misuse, and many (43%) 

rely on non-veterinary sources for advice, while an alarming 20.7% admit to sharing antibiotics 

with other farmers. Ninety percent of surveyed farmers considered self-medication more cost-

effective than veterinary consultations (Farhan et al., 2024). 

Uzbekistan exhibits similar challenges, with widespread misconceptions about 

antibiotics, with nearly one-third (32.5%) of surveyed farmers believing they are antiviral 

agents, and one-fifth (20.8%) considering them ‘productivity boosters’ by increasing animal 

product yields. A majority (74.8%) were unaware of the link between antibiotic use in farming 

and drug-resistant microbes, and over half (54.1%) did not recognize AMR as a significant 

issue. Despite this, more than one-third (35.1%) express a willingness to reduce antibiotic use 

but lack knowledge on how to do so (Aniyozova et al., 2024). 

In a qualitative study done among pig farmers in the UK, despite a high awareness of 

AMR, they displayed limited knowledge of the topic. Many believed that limited antibiotic use 

in livestock was insufficient to drive resistance in humans, and some farmers justified antibiotic 

use for secondary infections, including viral diseases. The farmers also mentioned antibiotics 

being used for growth promotion, with early application being perceived as beneficial for 

animal development (Bradford et al., 2022). 
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Behaviors related to irrational AMU among farmers worldwide were highlighted in a 

critical review by McKernan et al. in 2021. The common practices included misuse in dosing, 

frequency, duration, and administration route, poor adherence to withdrawal periods, delayed 

seeking of a professional veterinary consultation after multiple self-treatment attempts, the 

unsupervised use of Highest Priority Critically Important Antibiotics (HP CIAs), using 

antimicrobials – even different ones simultaneously, or for an extended period of time – for 

growth promotion and prophylaxis, and the storage of leftover prescribed antimicrobial 

medications for future improper use (McKernan et al., 2021). 

Factors that contribute to the irrational AMU behaviors include the availability and low 

cost of antimicrobial medicine without a prescription, limited access to veterinary services, 

consultations from unqualified personnel, and the presence of counterfeit medications 

(McKernan et al., 2021). Other facilitating factors include the reliance on antimicrobials as a 

stand-in for better animal husbandry practices, the desire to boost animal productivity for 

higher profits, the farmers’ previous habits pertaining to AMU, as well as the social 

acceptability of treating their own animals with these medications. Being uninformed or unable 

to read medication labels might also contribute to the misuse of these medications by farmers 

worldwide (McKernan et al., 2021). 

Poor farm management and biosecurity failures increase infection rates and fuel both 

the rational and irrational use of antimicrobials, which could have been prevented by practices 

such as proper animal husbandry, hygiene, record-keeping, quarantining sick animals, and 

timely vaccinations (Dhaka et al., 2023). 
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Situation in Armenia 

Armenia is a post-Soviet country situated in the Lesser Caucasus and the Near East 

Asian region. Around 12% of Armenia’s Gross Domestic Product is attributed to agriculture, 

almost half of which (49.18%) is made up by the livestock industry (Statistical Committee of 

the Republic of Armenia, 2023). Furthermore, 68.7% of Armenia’s lands are agricultural, and 

the major portion of Armenia’s livestock (ranging from 74.23% of pigs to over 99% of 

domestic ruminants) belongs to population-owned farms compared to commercial businesses 

(Statistical Committee of the Republic of Armenia, 2023). A common practice in Armenia is 

to raise different species of livestock in the same barn. 

Studies conducted in Armenia to assess the extent of AMR in clinical human medicine 

settings found up to 81% resistance to at least one antimicrobial, and low overall AMR testing 

rates (Davtyan et al., 2021; Muradyan et al., 2021). However, little information is available 

regarding the contributions of Armenia’s agricultural industry to AMR. While Knowledge, 

Attitude, and Practice (KAP) surveys among Armenian farmers and veterinarians have been 

conducted as part of a broader effort in Europe and Central Asia from 2020 to 2023 by the 

Food and Agriculture Organization of the United Nations (FAO), the results have not been 

made publicly available (FAO, 2024a). Published reports from Eastern European countries 

including Montenegro, Kosovo, Albania, Bosnia, and Serbia highlight the need for improving 

biosecurity and hygiene measures, having more stringent rules for antimicrobial sales, banning 

their use for growth promotion, and supporting vaccinations, among others (FAO, 2024b; FAO, 

2024c; FAO, 2024d; FAO, 2024e; FAO, 2024f). 

Currently, there are no clear standards, regulations, or surveillance programs to control 

the market, and the purchase of antimicrobial drugs in veterinary pharmacies in Armenia does 

not require a veterinary license or prescription (FAO, 2023). A national surveillance program 

to combat AMR, including directives concerning AMU in agricultural settings, was discussed 
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and approved in 2015 (Government of the Republic of Armenia [GovRA], 2015). However, as 

of 2021, it has been invalidated by the Prime Minister of Armenia through the 1728-N decision, 

which cancelled every previous protocol decision put in place (GovRA, 2021). Moreover, the 

goals that were set did not include specific guidelines (Davtyan et al., 2021). There are two 

other legal documents with vague allusions to the requirements for the operation of veterinary 

pharmacies, which reference one another for further information (GovRA, 2016a, 2016b). 

There is another legal draft on “establishing the requirements for the operation of veterinary 

pharmacies”, which has been under development since 2017 (GovRA, 2017). In 2017, Armenia 

started working on the issue of AMR in agriculture through intergovernmental meetings and 

projects launched by the FAO to promote the responsible use of antimicrobials throughout the 

food production system (FAO, 2022). 

Veterinary affairs are currently governed by the Food Safety Inspection Body (FSIB), 

a department of the Ministry of Economy of the Republic of Armenia (FSIB of RA, n.d.). In 

Armenia, veterinarians may have their own practices, operating independently in private 

clinics, laboratories, and service centers, adhering to reporting infectious diseases to state 

authorities to maintain biosecurity, or they may work in public institutions that provide 

contract-based services to agricultural enterprises, livestock owners, and food production 

facilities; covering a range of essential veterinary functions, including routine veterinary care, 

disease prevention and control, veterinary inspections for food safety, and construction 

approvals for livestock facilities. The cost of these services is determined by contractual 

agreements, while public funding supports outbreak control and large-scale prevention 

programs to ensure national animal health and food safety (Grigoryan, 2005). 

According to the law of the Republic of Armenia “On Veterinary Medicine”, 

veterinarians working in the public sector are called ‘community veterinarians’ and provide 

veterinary services within the framework of state epidemiological measures in one or more 
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communities (GovRA, 2014). Community veterinarians are responsible for ensuring animal 

health and public safety through conducting state-mandated preventive vaccinations and 

diagnostic tests, maintaining records on animal registration, and reporting disease cases to the 

authorities. They are also responsible for pre-slaughter and post-slaughter examinations of 

agricultural animals, monitoring and reporting legal violations in the veterinary sector, and 

performing other duties as defined by Armenian law (GovRA, 2014). 

As of 2023, the Centre of the Agricultural Services State Non-Profit Organization 

(CAS/SNPO) of the Ministry of Economy of the Republic of Armenia (MoE) has reported 490 

registered and active community veterinarians in the country, of which 36 work in Kotayk 

(MoE, 2024). Out of all the mentioned 490 veterinarians, 96.1% are men, and 69% are older 

than 50 years old; furthermore, only 46.1% percent have higher education, with the rest having 

either received education from vocational schools (39.2%), or received certification as 

vaccinations (12.2%) or as animal identification specialists (2.5%) (MoE, 2024). 

There is a shortage of educated large animal veterinarians who work with domesticated 

ruminants and porcines (Sputnik, 2024), and Continuous Professional Education (CPE) 

programs are not available for the professionals in the veterinary field in Armenia. 

To our knowledge, no in-depth qualitative exploration of the use of antimicrobial 

medications among Armenian farmers has ever been conducted. Identifying key drivers of 

AMU specific to Armenia will inform potential areas for intervention and promote responsible 

antimicrobial stewardship in the livestock sector. 

 

Theoretical Framework 

 The PRECEDE-PROCEED model (Figure 1) was used as a guide for the development 

of research questions, study tools, and data analysis. This framework, first proposed in 1974, 
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is a tool often employed in designing health promotion programs that tackle health behavior 

change by systematically identifying the underlying influencing factors, both individual and 

environmental, to guide the development of targeted interventions (Kreuter, 2023). 

Figure 1 

The PRECEDE-PROCEED model 2022 

 

Note. From Health program planning, implementation, and evaluation: Creating behavioral, 

environmental, and policy change (p. 17), by Green et al., 2022, Johns Hopkins University 

Press. Copyright 2022 by Lawrence W. Green. 

The model, as indicated by its name, is divided into two key parts: PRECEDE 

(Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis and 

Evaluation), and PROCEED (Policy, Regulatory, and Organizational Constructs in 

Educational and Environmental Development) (Green et al., 2022). The first part focuses on 

assessment and is composed of four planning phases, specifically, ‘Social Diagnosis’ (phase 

1), ‘Epidemiological, Behavioral & Environmental Diagnosis’ (phase 2), ‘Educational & 
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Ecological Diagnosis’ (phase 3), and ‘Administrative & Policy Diagnosis’ (phase 4). The 

second part is divided into one ‘Implementation’ phase (phase 5), and three evaluation phases, 

namely ‘Process Evaluation’ (phase 6), ‘Impact Evaluation’ (phase 7), and finally, ‘Outcome 

Evaluation’ (phase 8). 

The ‘Educational & Ecological Diagnosis’ identifies three important categories of 

factors that may influence behavior. Predisposing factors include an individual’s knowledge, 

attitudes, beliefs, and values; in other words, they are what predispose or motivate a person to 

behave a certain way. Reinforcing factors include social and environmental influences, such as 

feedback from providers, peers, family, and community members, which can either encourage 

or discourage certain behaviors. Enabling factors refer to the availability of services, resources, 

policies, and skills that support or hinder an individual’s ability to adopt and maintain a 

behavior. 

The PRECEDE-PROCEED model has proven to be a valuable tool for understanding 

and influencing behaviors in the agricultural context. For instance, according to a scoping 

review (Reyneke et al., 2023), the model has been successfully applied in the exploration of 

farmers’ practices related to an intervention to encourage the vaccination processes of their 

livestock against brucellosis in Iran, and for a health promotion educational program against 

the zoonotic parasite Taenia solium in Tanzania (Bahadori et al., 2021; Ngowi et al., 2009). 

This framework has also been used to evaluate farmers’ perceptions in order to come up with 

an intervention that focuses on workplace chemical exposures in the United States (North 

Carolina) (Quandt et al., 1998). 
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Aims and objectives 

The aim of the study was to explore the predisposing, reinforcing, and enabling factors 

related to the practice of self-administration and improper administration of antimicrobial drugs 

for therapeutic purposes by large animal farmers in Kotayk. 

The study’s research questions were the following: 

1. What are the current practices of large animal farmers related to antimicrobial 

medication use for therapeutic purposes in their livestock? 

2. How do large animal farmers’ knowledge and attitudes predispose farmers to 

self-treatment and improper administration of antimicrobial medications to their 

livestock? 

3. Which factors enable and reinforce large animal farmers’ self-treatment and 

improper administration of antimicrobial medication in their livestock? 

 

2. Methods 

2.1 Study design and population 

The qualitative study employed a constructivist approach by regarding the farmers' 

AMU as constructed social products that are shaped by shared norms, relationships, and local 

farming practices (Hein, 1991). In-depth interviews were used as a method to obtain talk as 

data as an effective and suitable means to get a narrative of the participants’ lived experiences 

and explore their responses via a semi-structured guide (Hassen, 2016). 

The target population encompassed large animal farmers, who raised cattle, sheep, 

goats, and or pigs, and were at least 18 years old. Eligible participants should have been actively 
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engaged in daily farm operations, either by managing their own livestock or by working at a 

large animal farm owned by someone else. The farm should have been accessible by road and 

have at least 10 animals that are raised either for personal use (e.g., backyard farming for 

household consumption) or commercial purposes (e.g., selling livestock or animal products). 

Additionally, participants must have had at least three years of experience in this role, and be 

fluent in either English or Armenian. 

2.2 Study setting 

The study was conducted among large animal farmers in Armenia’s centrally situated 

province, Kotayk, which, as of 2023, made up almost 11.6% (57.9 billion drams) of Armenia’s 

gross agricultural (livestock) product, according to ArmStatBank. As of January 1, 2025, 

Kotayk houses around 42,000 heads of cattle, 34,000 heads of sheep, 1,500 goats, and over 

21,000 heads of pigs – the fourth highest in Armenia, by province (Statistical Committee of 

the Republic of Armenia, 2025). 

Overall, as of the most recent publicly available agricultural census results conducted 

in 2014, Kotayk houses around 15,780 agricultural holdings with livestock (Statistical 

Committee of the Republic of Armenia, 2014), thereby maximizing the potential of the 

transferability of the findings from this province to Armenia as a whole.  

 

2.3 Sampling and Recruitment 

The study sample was recruited using convenience snowball sampling, primarily 

relying on the student investigator's personal networks, due to her background in veterinary 

medicine and work experience in the Kotayk province, thus facilitating her access to a pool of 

eligible participants. A total of 23 individuals were contacted, of which four did not respond or 
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refused to participate. Of the 19 who agreed to participate, four individuals were turned down 

due to not fitting in with the inclusion criteria, and five individuals could not make it due to 

personal reasons. Data saturation (Guest et al., 2006; Saunders et al., 2018) was reached after 

10 interviews and data collection was stopped, in alignment with the sample size requirements 

for qualitative studies (Crabtree & Miller, 2022), compared to an initial estimate of around 15-

19 interviews with farmers (Bradford et al., 2022; Khan et al., 2022). 

 

2.4 Data collection 

The in-depth interviews were conducted face-to-face in a private area, such as the 

participants’ office at their farm, a secluded area at the workplace, or a private conference room 

at an agricultural supplies center. Data were collected through field notes and audio recordings 

after obtaining consent, which were then transcribed verbatim while simultaneously being 

translated into English, and anonymized. The student investigator conducted the interviews, 

note-taking, and transcription. Throughout all phases of the study, the student investigator kept 

a research diary to maintain reflexivity. 

 

2.5 Instrument 

A semi-structured interview guide was prepared in English and Armenian, (Appendix 

1, 2), after conducting a thorough literature review (Bradford et al., 2022; Khan et al., 2022; 

Sharma et al., 2020). The interview guide was structured using the funnel approach, starting 

with broader questions before narrowing down to more specific ones (Roller & Lavrakas, 

2015). 

The first section of the interview guide was composed of closed-ended demographic 

and farm description questions. Demographic information included age, gender, ethnicity, 
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educational level, and the name of the village where the farmers work. Additionally, data were 

gathered on farmers’ years of experience in the field, their role on the farm, as well as the types 

and numbers of animal species raised at the farm (Tables 1 and 2). The open-ended section of 

the guide consisted of an introductory questions section, a section that explores practices, and 

three other sections assessing predisposing, reinforcing, and enabling factors, concluding with 

a section for any closing comments and possible questions from farmers. 

 

2.6 Data analysis 

Data were coded iteratively during the collection period by the student investigator with 

Atlas.ti 9 software, using the two-cycle approach. In the first cycle, the transcripts were coded 

using the ‘lumping’ method, and then, in the second phase, the codes were compared and 

merged insightfully (Figure 2). This way, the codes were assigned using broader, more 

inclusive terms to larger segments of the transcription rather than breaking them down into 

small fragments, helping capture the overall meaning of a passage before refining the codes in 

subsequent cycles (Saldaña, 2015). A total of 41 codes were made in the first cycle of analysis, 

with 19 deductive codes derived from the PRECEDE-PROCEED model, and the remaining 22 

codes being inductive based on the findings. These codes were subsequently grouped into 

networks at the end of the second cycle of analysis. 

 

2.7 Quality Assurance 

To ensure trustworthiness, this study followed criteria outlined in the consolidated 

criteria for reporting qualitative research (COREQ) checklist (Tong et al., 2007). By 

maintaining a detailed research diary and field notes, the student investigator ensured 
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researcher reflexivity. The student investigator documented the interview process and 

protocols, location and duration, participant behavior and dynamics; regular debriefings were 

conducted during the data collection process, the quality of the interviews was assessed, and 

necessary adjustments were identified, enhancing rigor. 

 

2.8 Ethical considerations 

The study adhered to the AUA’s guidelines to ensure ethical conduct and received the 

approval of the Institutional Review Board (IRB) of AUA before data collection (Appendix 5). 

At the start of each interview, participants were read the consent form (Appendix 3, 4), and 

only after providing oral consent to participate and having their voices recorded did the student 

investigator proceed with the interview. Throughout the recruitment and interview processes, 

participants were repeatedly informed of the voluntary nature of the study, their right to 

withdraw consent at any time, and their option to take breaks or end the interview. All 

participants received information about the study aims and use of the data, and their 

information was kept confidential; access to the audio files was restricted to the student 

investigator, stored on a password-protected device in an encrypted folder, and permanently 

deleted immediately after transcription. 

To ensure confidentiality and data security, all study data was stored on a password-

protected, encrypted device accessible only to the student investigator. No data was stored on 

external USB drives or portable hard drive devices. Identifiable information was not collected, 

and all transcripts were anonymized during data processing. While the final report includes 

direct quotes from participants, any potentially identifying information was redacted; 

additionally, each quote was attributed to a participant IP (Interview Participant), followed by 

the participant’s number based on the order in which they were interviewed (e.g., IP-1 for the 
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first interviewee, IP-2 for the second, etc.). Participant demographics were limited to age, sex, 

educational level, role on the farm, and type of farm. Audio recordings were deleted 

immediately after transcription. The de-identified transcripts will be securely stored for at least 

three years on a password-protected device. Only the student investigator and research advisors 

had access to the data, ensuring that all information remained confidential and secure. 

 

3. Results 

Data collection was stopped upon reaching saturation after the tenth interview. All 

interviews were conducted in Armenian and ranged in length between 19 and 34 minutes, with 

an average length of 26 minutes. 

 

3.1 Demographic characteristics 

All 10 participants were male and of Armenian ethnicity. The average age of 

participants was 48.3, ranging from 29 to 66 years. The average years of experience reported 

by farmers was 14.9, ranging from 4 to 48. Thirty percent of participants had a university 

degree, while the remaining individuals had high school (secondary) diplomas. Only one 

participant was a farm employee, while the rest were owners. Half of all participants kept pigs 

exclusively, two kept both cattle and pigs, another two kept only dairy cows, and one kept only 

sheep. Details about the interview participants, as well as their farms, are presented in Tables 

1 and 2, respectively. 
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3.2 Practices related to antimicrobial medication use  

3.2.1 Antimicrobial use 

All participants reported using antimicrobials on their farms. For example, when asked 

how they treat their sick animals, one participant replied: 

“Mostly with antibiotics.” 

–IP-5, owner of a pig farm. 

The practices of the farmers differed depending on the type of antimicrobial, 

particularly in terms of the use of antibiotics and antiparasitics. The most common medical 

conditions for which antibiotics were used were to treat or prevent postpartum complications 

and newborn animals’ diarrheal diseases, as well as to treat hoof infections and mastitis. Other 

instances of use included treatments for injuries, abscesses, respiratory infections, infections 

with Escherichia coli, and in some instances, for general prophylaxis.  

 “No, my piglets get diarrhea sometimes, but we inject them [with antibiotics] 

and it goes away.” 

–IP-1, owner of a pig farm. 

“The problems with the hooves, mostly. Related to the care and maintenance 

of the hooves. If we treat them too late, it already leads to complications, the hooves 

develop abscesses, and then it migrates to the thighs, and things get more 

complicated. That’s it mostly. And maybe 2-3 times a year, we have mastitis 

problems, and that’s related to the milking process when they don’t maintain the 

cleanliness, maybe that’s why.” 

–IP-8, owner of a dairy farm. 

All antibiotics were reportedly purchased from veterinary pharmacies, with the most 

commonly reported antibiotics used being penicillin and streptomycin-based drugs, followed 
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by Limoxin, an oxytetracycline-based drug, while some other participants mentioned using 

sulfonamide antibiotics. Additionally, half of the interviewed farmers reported prioritizing 

more expensive, European-imported antimicrobial brands, due to their perceived higher 

effectiveness. 

Overall, no major differences were found between antibiotic use practices and 

frequency of use between the owners of larger or smaller farms or different animal types; when 

probed, participants reported using them ‘whenever needed’. 

All interviewed farmers said they assigned and administered antiparasitic treatments to 

their animals themselves, particularly anthelmintic drugs (dewormers), typically with the 

recommended frequency of twice a year. The most commonly used antiparasitic drugs were 

Albendazole and Ivermectin. 

“I give them that liver fluke medication, so that the animal is clean on the 

inside, I don’t know, those worms and things, it gets rid of them. Like that, that’s all.” 

–IP-4, owner of a cattle and pig farm. 

“Oh yeah, we do them for sure. After weaning the calves, then every 6 months, 

we repeat it. There’s one that they drink [take orally], it’s like yogurt [Albendazole], 

and we also inject it too. We must do it twice a year.” 

–IP-6, owner of a dairy farm. 

While some participants also added that they would repeat the treatments with 

dewormers if intestinal parasites were noticed following the systematic prevention measures; 

additionally, one pig farmer reported treating coccidiosis with Baycox if symptoms were 

noticed. 

“I do the deworming medications, they’re a must. For example, we do it to the 

pigs once we separate the piglets from the sows, within that week, and we must repeat 

it after 12-14 days, with another medication, so that we avoid any type of worm. And 
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the same way, with the calves, we also do it from time to time, for example, once a 

year, we must do it to all the animals, so that they stay healthy. This much about 

dewormers. Also, there are cases when our farm animals go out into the pasture, and 

depending on the climate conditions, some animals could have low immunity and can 

catch a cold, so that time, after consulting a doctor [veterinarian] we could also 

inject antibiotics, but that is a specific case, I can’t say generally.” 

–IP-9, owner of a cattle and pig farm. 

“In my example, about deworming, that we know for sure. That’s why we 

perform it using two different medications so that even the worms with immunity get 

destroyed. Or even the worm that had newly hatched when we first injected it, didn’t 

have an effect, so that we can exterminate them too. That I know for sure.” 

–IP-9, owner of a cattle and pig farm. 

When asked about their use of antiviral medications, all participants said they have 

never done so, or described their use of preventative vaccines instead. 

“See, let me say it in this way. When [a sow] gets pregnant, we necessarily 

inject [vaccinate] it with Colibacteriosis, Leptospirosis, whatever it was called, we 

inject it, twice each, so that the piglets come out normal.” 

–IP-1, owner of a pig farm. 

None of the participants reported any use of antifungals on their animals. 

Eight out of 10 participants reported self-administering injectable antimicrobials to 

their livestock, while only two participants reported relying on the veterinarian to do so. One 

of the farmers also noted that while he does perform intramuscular injections, intravenous 

injections are exclusively done by the veterinarian. 

“There are some injections I do myself, I can do intramuscular injections, but 

the intravenous injections, not just that I can’t do it, I don’t even want to try.” 
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–IP-9, owner of a cattle and pig farm. 

However, all participants, including those who were unable to inject their own animals, 

self-administered antimicrobials using topical ointments or aerosol sprays that have 

antimicrobial properties. 

“And those blue things, you know? [SR: “Aerosols?”] Yeah. I just spray those 

on, and done.” 

–IP-7, employee at a sheep farm. 

 

3.2.2 Use of veterinary services 

Use of veterinary services varied among participants. Two of them had not consulted 

or called a veterinarian in more than a year. 

“Well, with my experience, I mainly don’t even call them, I haven’t called in 

the last year.” 

–IP-1, owner of a pig farm. 

“Right now, I can say that these last few years, maybe 1.5 years, they don’t 

visit anymore.” 

–IP-2, owner of a pig farm. 

Four participants in particular noted that while they perform other treatments such as 

dewormings themselves, they ‘completely’ delegate all antibiotic treatment decisions to the 

veterinarians. 

Most of the farmers claimed that while they regularly resorted to professional advice 

and consultations for the reproductive health of their livestock or other complex issues, they 

did not turn to veterinarians for treating diseases or issues that they encountered frequently, 

using antimicrobial medications, based on experience. 
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“I don’t know, to some extent I try to do things myself, but if needed, I consult 

them, naturally. I would say 50/50. It’s like that with me. [...] Based on experience, 

we already know what it is and we don’t get busy calling the veterinarian. We know 

what it is, and what to do, that’s it, we arrange the treatment in that way.” 

–IP-5, owner of a pig farm. 

The most common mode of contact with a veterinarian was through phone calls, where 

the participants would contact the veterinarian, describe the situation, and ask for his advice, 

before deciding on a treatment, especially before administering antibiotics, even if they ‘knew 

what was needed’. 

“Yes, yes. I consult him and he reminds me how many grams I need to inject, 

if I need to, and so I inject. He knows everything better than me, whenever any 

injections were needed, I would call him, and ask ‘How many grams do I need to 

inject? Which drug?’” 

–IP-3, owner of a pig farm. 

“Antibiotics, no. Even if I know what’s needed, I still ask the veterinarian 

every time, because the veterinarian has become a very close person throughout the 

years, he doesn’t get tired of repeating the information, and I reconfirm the 

information I have, about antibiotics. Animals aren’t just animals to us, that’s why.” 

–IP-9, owner of a cattle and pig farm. 

 

3.2.3 Treatment Adherence 

Most participants were adherent to the dosage and course of treatments, as indicated on 

the labels or as advised by the veterinarians. If the treatment was not effective, they would 
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change the medications only once the previous treatment course was over. When probed, most 

stated that they always follow the treatment plan that the veterinarian recommends. 

“Because that is how it is. Now that you go to the doctor and he says to take 

medications for three days, what’s the difference? It’s the same living thing. If it 

needs to get treatment, then it has to get it.” 

–IP-6, owner of a dairy farm. 

“If it’s three, three. If it’s five, five. You have to complete the course of 

treatment, it has to be done. If you leave it halfway, it means doing something 

incompletely. It’s like building half a wall, would you put a roof on top?” 

–IP-10, owner of a pig farm. 

Even participants who did not consult a veterinarian for every treatment involving 

antimicrobials said they closely follow the instructions on the labels of the bottles. 

“Well, if the course is written on the label, it’s usually written as 3-5 days, so 

we inject it for at least 3 days no other way around it. And then, based on the 

condition of the animal, if we feel like it has gotten better, we don’t continue with the 

five days. If we have injected it for three days, but then we feel like, no, we still need 

to inject, we keep on doing it for five, even seven days.” 

–IP-5, owner of a pig farm. 

However, there were instances of misuse, with some participants giving higher doses 

in ‘extreme cases’ or stopping the antibiotic treatment once symptoms subsided before the 

course was over. 

“In extreme cases, maybe you could give it a little higher than the standard 

dose, and by standard dose, I mean a little higher than what the doctor [veterinarian] 

recommends, when the animal is in really bad [health], and the fever is much higher 

than the standard, at that time, yes, maybe 1 mg more. But just that one time.” 
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–IP-9, owner of a cattle and pig farm. 

“So, [after PenBex], when it starts to eat its food, it’s lively again, I don’t 

continue it, it’s enough, that’s the reason. Like, there have been instances of diarrhea, 

like, you see that it’s not helping, so you don’t even inject anything anymore.” 

–IP-2, owner of a pig farm. 

Two participants regarded antiparasitics as weak or ineffective, leading them to 

administer higher doses than recommended to achieve the desired outcome. 

“Yeah, for example, that dewormer doesn’t help. That Ivermectin, it’s like 

there’s just water in it. Give it [to the pigs] as much as you’d like, even the highest 

dose, it doesn’t help.” 

–IP-2, owner of a pig farm. 

In some instances, the farmers reported violating the required dosage/administration 

based on the veterinarian’s advice, either by increasing the dosage, or not waiting the 

recommended period for the follow-up injection. 

“Let me put it this way, now when we used to open a bottle of medications for 

20 days and some would still remain in the bottle, I used to throw it out. But the 

doctor [veterinarian] advised me that you can increase the dosage instead. Like, if 

you’re injecting 5 grams, you can inject 7-8 grams, and that way, it’s not like it will 

get spoiled, it doesn’t get any air inside [the bottle].” 

–IP-2, owner of a pig farm. 

 “There have been times, look, it says to inject after 72 hours after the first 

injection, if the disease recurs within 72 hours, inject again, but there was a case that 

those 72 hours – on the doctor's [veterinarian's] advice – I injected one after the 

other, I didn’t wait for the 72 hours to be over to inject again.” 

–IP-8, owner of a dairy farm. 
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3.2.4 Alternative practices 

One participant noted his veterinarian’s use of herbal alternatives before resorting to 

antibiotics on minor issues.  

“Many times, they also say no, don’t use any. When they approach the animal, 

see that there is a complication, but it’s not an extreme case, they try to treat it 

without antibiotics. Using, I don’t know, like treating a human being, using herbs, 

things like that, that could be used by a human.” 

–IP-9, owner of a cattle and pig farm. 

Additionally, three participants also frequently stressed the importance of proper 

hygiene and sanitary measures, vaccinations, as well as animal husbandry practices throughout 

the interview, which prevent the need for antibiotics in the first place. 

“Again, I’m convinced that everything starts with cleanliness. If everything is 

clean, there will be no problems. No problems. The care you provide, cleanliness. 

Well, feeding too, I feed them good products, whatever I need, I have, they get proper 

nutrition, like that. I even let the pigs outside, many keepers constantly leave them to 

live their entire lives in the barn, but I consider it a big mistake, I take them out, in the 

sun, in the grass. All of it is related.” 

–IP-3, owner of a pig farm. 

“That’s why we try to stay away [from antibiotics], we try to use vaccines, 

take the preventative route early on, so that it doesn’t spread. Like that.” 

–IP-5, owner of a pig farm. 
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“If you keep everything clean, do the milking properly, for example, wipe, 

clean, and disinfect after milking, naturally, the risks are minimal, but it is not 

possible to completely ruled out.” 

–IP-6, owner of a dairy farm. 

 

3.3 Predisposing factors 

3.3.1 Knowledge of antimicrobials 

At the beginning of each interview, all participants were either unsure or demonstrated 

a limited understanding of the term ‘antimicrobial medications’, most often thinking they only 

referred to antibiotics, which they were well familiar with. 

“What are antimicrobial medications?” 

–IP-6, owner of a dairy farm. 

“Antimicrobial medications? They are antibiotics, right?” 

–IP-9, owner of a cattle and pig farm. 

“Antimicrobial? Do you mean disinfection, etc.?” 

–IP-10, owner of a pig farm. 

Participants would sometimes confuse bacteria and viruses, for example, one 

participant described brucellosis, a bacterial infection, as one of two major viral outbreaks in 

his community. 

“In our community, there were two major viral outbreaks, one is called hoof 

and mouth disease, and the other is brucellosis.” 

–IP-9, owner of a cattle and pig farm. 
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In relation to antibiotic use, participants’ confusion between viruses and bacteria was 

also noticeable, with one participant describing their use for bacterial Escherichia coli 

infections, and not knowing whether the pathogen was of viral or bacterial nature. 

“It’s not possible that if they get Colibacteriosis, they can get better from one 

needle, one injection. The three have to be [administered] at least. Otherwise, if you 

leave it halfway, it will continue again, and it will get worse, the virus will get 

immunity.” 

–IP-5, owner of a pig farm. 

Overall, despite their unfamiliarity with certain terms or how exactly those medicines 

work, participants were aware of the common antibiotics, how they should be administered, 

and in which cases they should be used. A common source of knowledge of antimicrobials 

among participants was the veterinarians. 

 […] well, our veterinarian, you know why we trust him so much? Because 

he’s also not a proponent of antibiotics, and he was the one who taught us that not 

everything has to be treated with antibiotics. That’s why, we’ve learned from him, that 

when there is an alternative route to treatment without antibiotics, we must choose 

that route.” 

–IP-9, owner of a cattle and pig farm. 

Additionally, farmers were unaware of the term “antiparasitic medications”; however, 

they were very familiar with the concept and called them ‘dewormers’. 

“I do the deworming myself. I use that, I don’t know, Ivermazol, I don’t know 

what -azol, yeah. I just know that -zols are for dewormers.” 

–IP-10, owner of a pig farm. 

Participants were largely unaware of antiviral medications, thinking they referred to 

vaccines. Similarly, farmers were not familiar with antifungal medications and had not used 
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them on their farms. Only one participant stated that it is necessary to administer antifungal 

medications after antibiotic treatment, but it is never done in local practices. 

“After the poisoning incident, we took all the internal organs to the 

laboratory, there is a laboratory in [Location], that checks everything. They found a 

really high count of fungi in the blood. It was a consequence of those antibiotics, you 

know? In animals… Like when they give humans antibiotics, they follow it up with 

antifungals, right? But they don’t do it for animals. I asked so many places, they said 

there is nothing like that.” 

–IP-8, owner of a dairy farm. 

 

3.3.2 Knowledge of AMR 

Some farmers described concepts close to AMR during the interview, expressing 

awareness of decreased effectiveness of drugs over time. One participant noted that he does 

not use antibiotics for every medical issue, stressing the importance of preventing the animal 

from ‘getting used’ to the antibiotic after any medical need, explaining that the effectiveness 

of the medication would otherwise be reduced through repeated exposure to the same drug. 

“[Talking about postpartum complications after farrowing] Like, I haven’t 

made them get used to the antibiotic, because I understand that when you [inject] it 

once, you have to [inject] it every time [...] bacteria will get used to it over time, and 

they won’t benefit. You have to change them, that I know.” 

–IP-2, owner of a pig farm. 

Another participant talked about the importance of completing antibiotic courses to 

prevent the pathogen from developing ‘immunity’ to the drug, rendering it ineffective. 
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“... The infection will get immunity. The medication will no longer help. You 

already will have to change the medication, and it won’t work. That’s why you must 

keep those three days, and after that, we look if the animal needs more or not.” 

–IP-5, owner of a pig farm. 

All participants were unfamiliar with the term ‘Antimicrobial Resistance’, however, 

once described, most participants said they were familiar with the concept, adding that their 

veterinarian had told them about it. 

“Yes. Yes, yes, yes. Now that you put it that way, yes. [...] The veterinarian 

had told me, that specifically in that case, the microbes can get immunity.” 

–IP-9, owner of a cattle and pig farm. 

The only participant familiar with the concept of AMR who did not cite the veterinarian 

as the source of knowledge on the topic said that he gained this knowledge through his 

experience. 

“Ah yes, it acquires immunity. Then you have to look for another remedy. Yes, 

it is familiar, I just wasn’t familiar with the Armenian terminology. [...] I can’t say 

it’s something new, I’ve understood the concept of immunity throughout my conscious 

life, just like that.” 

–IP-10, owner of a pig farm. 

However, when probed further, some of the participants’ answers reflected gaps in their 

understanding of AMR. For example, one participant noted that he would change or stop the 

antibiotic medication mid-way through the treatment process because the bacteria get resistant 

upon the first injection. 

“... The cells, the bacteria, like they say, they get immune, and in the second, 

third time, when you inject it another time, it doesn’t affect them anymore. I know 
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that. And because of that I might change it in the process [...] I just look, if I see that 

it [the animal] is fine, I don’t do it [injection]” 

–IP-2, owner of a pig farm. 

Some other farmers unfamiliar with the term ‘Antimicrobial Resistance’ did not display 

any knowledge about the concept even after it was described to them during the interview. 

Also, they stressed that they have never experienced resistance in their animals.  

“I have never experienced that. [...] No, it has never happened.” 

–IP-1, owner of a pig farm. 

“I don’t know. Nothing like that has happened so far.” 

–IP-7, employee at a sheep farm. 

“No. No, I’ve never encountered a situation like that.” 

–IP-9, owner of a cattle and pig farm. 

 

3.3.3 Other consequences of antimicrobial use 

When asked whether antimicrobial use has any harmful consequences, some farmers 

said that they were ‘normal’, and posed no harm to the animal. 

“No, no. They’re normal. [...] I see that if the pig is farrowing, I inject it with 

PenBex, for 3-4 days, and it keeps the piglets normal, everything is normal, 

everything is good.” 

–IP-1, owner of a pig farm. 

On the other hand, others said that they were against using antibiotics, because of the 

harm they pose to the health of the animals, as well as the humans who consume their products. 

“[...] but those antibiotics, I am against them, because, like, that meat is later 

consumed by humans, we eat it, there’s no point, you know?” 
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–IP-2, owner of a pig farm. 

“If I’m gonna tell you the truth, we try to stay away from antibiotics, because 

first it affects the quality of the meat, and second, because when you inject antibiotics, 

it causes dysbacteriosis.” 

–IP-5, owner of a pig farm. 

“I myself am against antibiotics, for my children, for myself. I generally do not 

like to take medications. And in the same way, I do it on the animals. I try to use it as 

little as possible. [...] I think that however much benefit it gives, it harms you just as 

much.” 

–IP-6, owner of a dairy farm. 

“In general, antibiotics should be contraindicated, you know? They have 

future complications. You know, medications are good for one thing, one organ, and 

bad for the other organ. So with that perspective, you’d say that the fewer 

medications I use, the better. But as far as you feel the need for treatment, you must 

do the treatments. [...] You also have to think of the consequences. It’s not just selling 

the meat and putting the money in your pocket. It’s not possible.” 

–IP-10, owner of a pig farm. 

When asked to elaborate on how exactly antimicrobials affect the health of their 

animals, one participant talked about the drugs’ role in dysbacteriosis which would later lead 

to other more serious health problems that are harder to treat. 

“Yes, naturally, it happens, it’s not like it doesn’t happen. Like, if you try to 

use an antibiotic for a long time, then automatically, a second disease occurs, 

then a third, you get dysbacteriosis. It could even lead to major problems, and, 

I don’t know, that is already much more difficult to treat.” 

–IP-5, owner of a pig farm. 
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While farmers were aware that antimicrobials could pass onto humans through the 

consumption of meat and dairy products of animals treated with the drugs, they were generally 

unable to describe how it would affect human health, with one linking it as a factor in the 

reduction of lifespan, while another mentioned occurrence of ‘fungi in the blood’ similar to the 

way it was in his cattle’s post-mortem report.  

“No. I can not but I know that people have started to live less. I think it is 

related to medications. Medications are related to the fact that people have 

started to live less longer. The age has dropped a lot. At that time people lived 

80 years, now it’s dropped to 70, no? As far as I know, the average lifespan. 

And that’s why, I attribute it to medications. Medications, food. It’s also in 

food.” 

–IP-6, owner of a dairy farm. 

“So those fungi remain in the blood. It stays in the blood… it has to have a 

negative effect, you know? [...] Just that, that the fungi remain the blood.” 

–IP-8, owner of a dairy farm. 

 

3.3.4 Attitude towards veterinarians and their services 

Some of the participants stressed their trust in veterinarians and their readiness to fully 

adhere to their advice related to animal treatment. Some stressed veterinarians’ medical 

authority, emphasizing how they themselves are not veterinarians, or worrying about losing an 

animal otherwise, with one considering the veterinarian’s advice as a ‘law’. 

“Completely. He is the veterinarian, after all.” 

–IP-4, owner of a cattle and pig farm. 
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“But I don't decide whether or not to give antibiotics. The decision is made by 

the veterinarian. I try to use it as little as possible, but if it is necessary, I need to use 

it, I use it. Because I am not a doctor [veterinarian], I don't make the decision. It’s 

true that I make the final decision, but if the veterinarian says it’s necessary and we 

have to give them [antibiotics], I say ‘No problem.’” 

–IP-6, owner of a dairy farm. 

“Only the veterinarian. [...] I dunno. If the veterinarian says so, then I have to 

do it. I can’t not do it. [...] I’m scared that [the animal] suddenly dies, or gets more 

sick. That’s why I don’t do anything until he [the veterinarian] says so.” 

–IP-7, employee at a sheep farm. 

“Certainly guided by the veterinarian, no words. I don’t engage in self-

treatment. I always ask for his advice. [...] I consider the veterinarian’s advice as a 

law. I consider myself inferior to any veterinarian, in terms of expertise, I consider 

myself lower, and I think every veterinarian says more than I know. Yes. Asking a 

specialist is not cause for embarrassment. It’s not embarrassing, on the contrary, it is 

mandatory.” 

–IP-10, owner of a pig farm. 

“Whoever keeps any animals, he aspires to… Those who have no experience, 

and no education, want to do everything themselves. And I will advise them to contact 

a veterinarian. The veterinarian did not study for 5-6 years for nothing, in vain. Many 

times they dread spending a couple thousand drams, they don’t pay those couple 

thousand drams, but later they suffer more. It becomes ten times worse and more 

expensive. I will advise them to contact a real veterinarian, an expert.” 

–IP-3, owner of a pig farm. 
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Some said they ‘won’t meddle’ in the work of veterinary professionals concerning 

antibiotic use, as treatments are not their ‘field of expertise’. 

“Because it’s his expertise, if don't understand something… Maybe, it’s true, 

that I know what he’s going to do, but I call him anyway because it’s his profession. 

... I say that if he’s the expert, then he [the veterinarian] should do it. If there is an 

expert for a certain thing, let him come and do it, I won’t meddle.” 

–IP-6, owner of a dairy farm. 

“I wouldn’t say that I’m satisfied... about my knowledge related to veterinary 

medicine, but roughly said, it’s enough to get by. If it’s possible to do something with 

what I know, I do it. If not, there are the veterinarians. Yes. they're always there. [...] 

naturally, everyone should work within their field of expertise.” 

–IP-10, owner of a pig farm. 

However, there were participants who expressed their dissatisfaction with the 

veterinary services received on their farms. A common sentiment was a lack of knowledge on 

newer medications, especially on the older veterinarians’ part. 

“Like, there were some medications during Soviet times, like Bicillin 5, drugs 

like that […] old veterinarians say to inject B-5 and it will get better. Yeah, you inject, 

it gets better, but that medicine ruins the organism.” 

–IP-8, owner of a dairy farm. 

“There is this one diarrhea medication, Dizparcol. Whenever you call them 

and tell them they have diarrhea, they tell you to use Dizparcol. Then I discovered 

that Dizparcol is for ‘toxic diarrhea’, right? There’s something like that. Like, it’s not 

useful for that [newborns’] case. There are stages of diarrhea, you know? If it’s 

green, it’s the toxic diarrhea. In that case, you can inject Dizparcol. But like, if it’s 

yellow, or more watery, in that case Dizparcol, I’ve tried it too, no benefits.” 
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–IP-2, owner of a pig farm. 

 Another participant also mentioned that following veterinarians’ advice has resulted in 

calf deaths, and deviating from the professional’s advice and giving them antibiotics instead 

has resulted in positive outcomes. 

“For example, you shouldn't give them any antibiotics at all on the calves, but 

we have to do it...A lot of doctors [veterinarians] at first, used to tell us not to do it, 

it’s young if you inject it at this age… We followed their advice, and the calves died. 

But whichever ones I did [inject], they got better.” 

–IP-8, owner of a dairy farm. 

Even farmers who were happy with the services offered by their regular veterinarians 

were dissatisfied with the overall quality of veterinarians in the republic. 

“There are probably five people like [his veterinarian], who understand 

things well, but there could have been many more, they could have prepared others 

too, and that is certainly something that we would have wanted to be that way, so 

that… I don’t know… Some people aren’t familiar with someone [veterinarian] like 

that, and in many cases, serious issues could arise. And from those serious issues, it 

could lead to the automatic shutting down of that business. Things like that can 

happen a lot. I would have preferred if there were many more [veterinarians], those 

who are good experts.” 

–IP-5, owner of a pig farm. 

“Very low quality. Not only in our community, but in all communities, a very 

low level.” 

–IP-6, owner of a dairy farm. 

When probed further, the overwhelming majority of complaints on veterinarians were 

related to community veterinarians, mainly mentioning the lack of biosecurity measures taken 
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by them, resulting in the spread of diseases from farm to farm, with one participant calling 

them ‘slobs’. 

“I don't want to say other things now, but basic things, like, I'm not a doctor 

[veterinarian], but they’ll come and perform injections with a used needle. They come 

and enter the farm without changing their shoes. I am the one to tell them to wear 

these, single-use shoe covers, and only then let them enter. Basic things that… Maybe 

that person doesn’t even know or doesn’t want to do them. Or maybe they’re slobs” 

–IP-6, owner of a dairy farm. 

“The first negative thing about veterinarians, I could say, is the lack of 

commitment to their profession. They do it just to get things done. We don’t use the 

services of the community veterinarian. The community veterinarian job is a position 

that people occupy to make money. They have incomplete knowledge and make many 

mistakes. Since they are required to enter all the farms in the area and perform 

treatments, they don’t preserve hygienic conditions while going from one farm to the 

next. And then many issues arise. In our community, there were two major viral 

outbreaks, one is called hoof and mouth disease, and the other is brucellosis, and the 

spread of both was greatly facilitated by the community veterinarian. They are the 

number one spreaders of disease. Brucellosis was transmitted through the needles, 

and hoof and mouth disease was due to airborne transmission.” 

–IP-9, owner of a cattle and pig farm. 

Still, other participants commended the work done by community veterinarians, 

especially since they conduct important prophylactic measures. 

“Community veterinarians are more diligent. Their visits, everything. I don't 

have any problems with them, whoever I tell to visit my farm day or night, there are 

no problems, I look at what they do. Community veterinarians are more… they are the 
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ones who perform the prophylactic measures in their community, and the ones who 

manage the issues related to food safety.” 

–IP-10, owner of a pig farm. 

 

3.3.5 Education on AMU/AMR 

While some participants reported participating in training programs on animal 

husbandry and farm management abroad and in Armenia, none had attended any training 

courses covering AMU and AMR. Furthermore, while some participants deemed educating 

farmers as necessary to increase awareness on this issue, they did not feel the need to participate 

in future potential training programs themselves, citing their already rich experience and 

preoccupation with farm duties as the main reasons why they wouldn’t be able to. 

“Let me say that too. We don't have time to participate in any educational 

programs. I would really want to, but I don't have time for such things. Now you are 

here today, the moment you go, we are going to go back into the dung, and go back to 

working like laborers.” 

-IP-8, owner of a dairy farm. 

Not about antimicrobial use, no. but I’ve come to know about farm 

management through experience. [...] I would participate in educational programs on 

this, but not now, back then, yes. Now I would only participate in management 

programs. That’s it.” 

-IP-9, owner of a cattle and pig farm. 
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3.4 Reinforcing factors 

3.4.1 Successful self-treatment experience 

Several interview participants perceived their experience as sufficient for deciding on 

how to treat their livestock, with previous successful treatments validating their self-treatment 

decisions and practices and reinforcing their confidence in themselves. They regarded 

veterinary services as redundant due to the years of practicing self-treatments on their livestock, 

bypassing the need for a medical professional. 

“I already know all that, I have the experience, why would I need a 

veterinarian? [...] Whatever happens, I, with my experience, I do it.” 

–IP-1, owner of a pig farm. 

“With the rest [common cases], well, we have already done those, we have 

experience, it’s not like we don’t have any experience, you know? 10 years, 

it’s not like it’s a small number. We already understand what needs to be 

done.” 

–IP-5, owner of a pig farm. 

 One participant noted that due to his constant involvement in the farm, he knew what 

was needed, and, as a result, was not compelled to seek veterinary advice, trusting his 

judgement based on personal experience. 

“You can say that, when I look at the animal, I know approximately what’s 

going on. I’m not a doctor [veterinarian] but I already… Since I’m always involved, 

it’s like you already know the issue. If it catches a cold, you administer an antibiotic, 

PenBex, you give it for 3 days, and already everything is normal, it gets better. [...] 

Whatever he has to tell me, I already know. And with my experience, I know. He could 
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say a few things, but only say them, they won’t benefit. I know from my experience 

what it is, and that’s why I wouldn’t consult.” 

–IP-2, owner of a pig farm. 

Some participants described how they handle all aspects of farm operations, from 

feeding and hygiene to medical care, from birth to slaughter; reflecting their self-reliance and 

self-sufficiency as experts in the field of animal husbandry. 

“I do everything. From the very bottom, from laborer, to manager. 

Everything, even a doctor [veterinarian]. Everything related to the farm, I do it. 

Removal of the manure, milking, treatments, calving… Slaughter… [Laughs]. 

Everything.” 

–IP-8, owner of a dairy farm. 

“In quotation marks, it’s like we are somewhat of veterinarians ourselves.” 

–IP-9, owner of a cattle and pig farm. 

 

 3.4.2 Influence and support of pharmacists, other farmers, and 

veterinarians 

Self-treating the animals with antibiotics, especially for common illnesses, was 

perceived as a common practice and a norm among farmers, and none reported any 

discouragement from veterinarians or veterinary pharmacists. This normalization was 

evidenced by how some farmers described the exchange of self-treatment advice, and reported 

openly receiving advice after calling veterinary professionals and pharmacy staff for self-

treatment and self-administration guidance. 

“Like, there is this issue, what to do, how to do it, he has explained it to me 

during the interactions, and without noticing, you start learning, you know?” 
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–IP-5, owner of a pig farm. 

“Or in the case of a fever, I inject with antibiotics. I call several places, 

consult them… Consulting with different doctors [veterinarians], consulting even with 

the store, that sells the drugs… Consulting with them, I come to a conclusion and 

start the treatment. [...] Just the lighter things, when we do things ourselves. [...] That 

you’re for sure certain that [the animal] will get better with [your treatment].” 

–IP-8, owner of a dairy farm. 

To a certain degree, all participants reported either the act of giving or receiving 

treatment advice from other fellow farmers, however, the nature of the advice given differed 

between participants. In some cases, some participants offered treatment advice based on their 

experience, while in other cases, it was simply to refer to a veterinarian, while they themselves 

did not ask or rely on their peers’ treatment advice. One participant expressed that he would 

help close farmers in urgent situations, otherwise deferring to contacting a professional. 

“[On giving advice to other farmers] Whatever [treatments] I’ve done, I’ve 

tried it, and I never tell anyone anything that I haven’t tried myself. Whatever 

I’ve done, I’ve tried, I’ve achieved, and I’ve told them [other farmers] to do it 

that way. [On taking advice from other farmers] No, very little, only once in a 

while, when I see that there is something that I don’t understand, only then, I 

would call them and ask.” 

–IP-2, owner of a pig farm. 

“[On taking advice from other farmers] No. [...] [On advising other farmers] 

No. When they ask, I tell them to consult the veterinarian, I’m not a veterinarian.” 

–IP-6, owner of a dairy farm. 

 “[On giving advice to other farmers] For those people, that have insufficient 

hygienic conditions, there are complications. Well, from my personal experience, and 
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in that specific moment, if he’s a very close person, or in that moment the animal is in 

a very critical condition, and you want to help him, at that time, if my knowledge can 

help to some extent, then yes. If not, I put them in contact with my veterinarian. In that 

way, you know? But purely about medications, if I don’t know for sure if that 

medication will help, I won’t give any advice to anyone in any way. That’s not moral, 

I don’t have the right to do it.” 

–IP-9, owner of a cattle and pig farm. 

The reciprocal nature of advice was apparent, though, in most participants, who 

described a two-way communication of advice and experience among peers.  

“[On giving advice to other farmers] Yeah, sometimes they call me and say 

‘My pig is like this, like that.’ And I give them some advice, and tell them ‘Give this 

injection.’ They inject, then they call me in and say ‘Thank you.’.[...] [On taking 

advice from other farmers] Yeah, why not? Until now, some explain things to me, 

every time you have to learn something new. Until now, I still have the interest, that 

when I see that I have some shortcomings in some aspects, I always ask about it, 

always.” 

–IP-1, owner of a pig farm. 

“Yes, yes, yes, yes. I have many friends who are involved in these matters, and 

all of them feel that they are experienced and that they know more than me, we always 

question each other. About the selection of boars and sows, the use of medications, 

etc. In other words, exchange of experience. Yes.” 

–IP-10, owner of a pig farm. 
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3.5 Enabling Factors 

3.5.1 Availability of Antimicrobials 

All participants said antimicrobials were readily available at veterinary pharmacies, and 

participants who were owners of their farms said they purchased antimicrobials directly 

themselves, without facing any financial difficulties or legal restrictions. 

“No, whatever I need, I can go and buy them from the veterinary pharmacies, 

and take them to my farm.” 

–IP-1, owner of a pig farm. 

“Everything is available at the pharmacies, the veterinary pharmacies. 

Everything is available. [...] Whenever I’ve gone to the [veterinary] pharmacy, I’ve 

bought whatever I’ve needed, and brought it back. There haven’t been any difficulties, 

let me say that too. If one isn’t available, another medication will always be there 

instead… Who else would give the veterinarian those drugs?” 

–IP-4, owner of a cattle and pig farm. 

“No, in no way, so far. Like, it’s always been this way, whatever was needed, 

it was available. Whichever medication was needed, we were able to buy. I can say 

that at every veterinary store, they sell different antibiotics, and as far as I know, 

there are no restrictions.” 

–IP-9, owner of a cattle and pig farm. 

“I usually go and buy them myself, from veterinary pharmacies. Mainly. 

Mostly.” 

–IP-10, owner of a pig farm. 

 Only one farm owner reported that he rarely purchased antimicrobials directly himself, 

because the veterinarian purchased all the needed antimicrobial medications instead. 



42 

 

“[On buying antimicrobial medications himself] No. Maybe, but very rarely. I 

tell him [the veterinarian] to bring the best one. I don’t know if it’s the most 

expensive or not, but I always tell him to bring the best one, and he brings the 

best ones.” 

–IP-6, owner of a dairy farm. 

 Farmers did not report the distance to veterinary pharmacies as a challenge, noting that 

they were located close to their farms, easily accessible in their villages. 

“Veterinary pharmacies, we have one in our village too. [...] No, I haven’t 

really encountered any difficulties.” 

IP-4, owner of a cattle and pig farm. 

“[Name of brand], from a shop down there, it [veterinary pharmacy] was 

close, easy to access, that's why I bought [Name of brand].” 

IP-8, owner of a dairy farm. 

 While the participants mentioned that the medications they preferred to use on their 

farm were more expensive than their analogues, they did not report cost as a barrier, and they 

prioritized purchasing higher-quality imported medications, with some participants making 

purchases from wholesalers to minimize cost. 

“For example, the Dutch one is better than the Russian one. We used to use 

the Russian ones… More so, I buy the European medications, like the Dutch 

and German ones. Sure, it’s expensive, double the price, but you can see the 

benefit, the result. If you’re going to go and inject the cheap one and see no 

result, what’s the use? [...] I just buy it. Mainly from [Location], it’s close to 

my farm, there’s this guy, [Name], and they import it all. [...] Yeah, it’s a 

pharmacy, and they import everything themselves, and distribute it to so many 

of the other shops. Like, the shops in the provinces come and buy from them, 
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like, they are wholesalers. Their medications are with wholesale prices, that’s 

obvious. But when we go, we buy one or two, but I usually buy it from there.” 

IP-2, owner of a pig farm. 

“Well, I can already say, there is this Mr. [Name], he is the importer, and he 

imports very good medications. Like, say, if you buy a lot of medications, you 

can get it from him, he has a wide selection, and, I don’t know, he has all that 

we want. And if [the purchase quantity] is small, we can also buy from a 

smaller [veterinary] pharmacy.” 

IP-5, owner of a pig farm. 

 

3.5.2 Help with the choice of antimicrobials 

Veterinary pharmacies played an important role in medication selection, as they would 

contribute by helping farmers pick out a certain brand, or offering analogues with similar 

effects. Besides that, some participants also mentioned looking up treatments on the internet, 

and deciding accordingly. 

“...The [Name] shop, they say what is needed, what is not needed. I also look 

it up on the computer, to see what medication it is, and then I buy it.” 

–IP-1, owner of a pig farm. 

“Symptoms. Symptoms, depending on the condition of the animal. Like, I don’t 

know, like, if I go into the barn, I check, and you can quickly understand what disease 

you’re dealing with, if it’s Colibacteriosis or coccidiosis, or whatever it is, because 

you’ve already attained it from experience. And it’s not like we don’t use any 

literature, now the internet is so advanced, you can read about anything, and can 

already figure it out, it’s not like we don’t know.” 
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–IP-5, owner of a pig farm. 

“But it has happened that I’ve looked something up on the internet, and the 

advice on the internet had a better effect on the calf. [...] Then I called the doctors 

[veterinarians], I told them everything they said ‘Well, we only do that on bigger 

cows’. But they also did it on the calves [on the internet], you know?” 

–IP-8, owner of a dairy farm. 

 

3.5.3. Medication self-administration skills 

Some farmers had difficulties performing injections themselves, which arguably played 

a major role in their treatment practices. Instead, they rely on the veterinarian to come to the 

farm and perform the injections as needed throughout the course of the treatment. 

“I can’t inject. He [the veterinarian] must come and inject [the animals] 

himself. I buy the medications, and he comes and injects them.” 

–IP-4, owner of a cattle and pig farm. 

“No. I am scared of that. [Laughs]. [...] I am afraid of performing injections.” 

–IP-7, employee at a sheep farm. 

Another participant mentioned that the owners of some smaller farms in Armenia do 

not consult the veterinarian, and only do so when they cannot inject their animals themselves. 

“And there are people in the villages who say ‘What even does a veterinarian 

do? I also do the injections, do this, do that... There are very few who consult the 

veterinarian etc. Whoever can't do injections, calls [the veterinarian].” 

–IP-10, owner of a pig farm. 
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 3.5.4 Availability and affordability of veterinary services 

Larger farm owners mentioned that their on-call veterinarians were always available, 

and would visit frequently, almost five days a week, mentioning that their prices were 

reasonable in comparison to the quality of care provided. 

“[The veterinarian visits] almost every day, five days a week for sure. [...] I’ve 

worked with the same person for the last 8 years, I don't even want [community 

veterinarians to come], they come, they do the vaccinations, that's how I see it, 

otherwise, the other things, there is nothing more expensive than health, not just for 

health itself, but also from a business perspective. I'd rather pay a lot, but find for 

[the veterinarian] to be a normal person, a normal specialist.” 

–IP-6, owner of a dairy farm. 

“The veterinarian? He comes every day. He’s from [Location], he’s [Name], 

he comes constantly. He comes for different reasons. Related to [artificial] 

insemination, when he comes for that, there can be other issues, we show it to him.” 

–IP-8, owner of a dairy farm. 

“Quality, it’s already very high. And the price, compared to the quality, is 

very normal. Because you shouldn’t always evaluate price vs. quality, not just in this 

case, but also in many other instances. I consider our veterinarian to be of very high 

quality, and his fee in exchange for the services he provides is very normal.” 

–IP-9, owner of a cattle and pig farm. 

In stark contrast, other participants, who relied on their experience and knowledge, saw 

the veterinary visits as financially burdensome, unaffordable, and only intended to consult the 

services of one if the issue is ‘too complicated’. When asked what would make him more 

willing to invest in veterinary services, one experienced participant noted: 

“It’s meaningless.” 
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–IP-1, owner of a pig farm. 

Generally, with some exceptions, the size of the farm also played a role in impacting 

which farmers felt comfortable spending on veterinary services, or felt compelled to treat their 

animals themselves, with smaller farms more likely to self-treat, likely due to limited resources. 

“And I don’t have that many pigs to hire a veterinarian and pay him enough 

so that he doesn’t work at or go to any other farm, but even then, they go, whatever 

you do, they go, and they can bring in viruses from other places.” 

–IP-2, owner of a pig farm. 

“...And there are people in the villages who say ‘What even does a 

veterinarian do? I also do the injections, do this, do that.’ No. Those primitive 

methods don't work with the modern methods. Those who [have] small [farms]. Those 

who have larger headcounts, they have their veterinarian.” 

–IP-10, owner of a pig farm. 

Ultimately, many farmers felt ignored by the government, and raised concerns about 

major structural issues, the quality, and future of veterinary services and agriculture in Armenia 

in general. 

“Let’s put it this way, there are plenty of areas that have to have doctors 

[veterinarians], but they’re not there, like in some provinces, you know? [...] It’s like 

they’ve left the villagers to do things on their own. [...] But like that, they don’t pay 

attention to us, let me put it that way. It’s a very open-for-all situation.” 

–IP-2, owner of a pig farm. 
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Discussion 

This study explored the practices related to antimicrobial use among large animal 

farmers in Kotayk, as well as the predisposing, reinforcing, and enabling factors that influence 

their practices. The thematic analysis of the in-depth interviews was guided by the PRECEDE-

PROCEED model. 

Most commonly, antibiotics were used to treat or prevent diarrheal diseases of newborn 

animals, followed by the prevention and treatment of postpartum complications, mastitis, and 

hoof infections, and general prophylaxis similar to findings in literature (Farrell et al., 2021; 

Pate et al., 2023). Less commonly, participants reported antibiotic use to treat injuries, 

abscesses, respiratory infections, and infections with Escherichia coli. 

Most frequently, farmers reported using penicillin, streptomycin, and oxytetracycline-

based drugs, as well as some sulfonamide antibiotics, similar to other studies (Benavides et al., 

2021; Kisoo et al., 2023; Mdegela et al., 2021); additionally, all farmers who purchased the 

drugs themselves sourced them from veterinary pharmacies. 

Antiparasitic medications, commonly albendazole and ivermectin, were mostly used 

systematically for prevention and prophylaxis, and treatments were repeated as needed if 

intestinal helminths were noticed as a result of the preventative measures, mirroring other study 

results (Hennessey et al., 2020; Kovaļčuka et al., 2022). In contrast, farmers did not report the 

use of antiviral and antifungal medications, which, to our knowledge, were not touched on or 

reported on in the results of similar studies with farmers that were reviewed. 

The practice of consulting a veterinarian varied between participants, with two farmers 

not having consulted a veterinarian in over a year, and four farmers relying entirely on 

veterinarians when making decisions on antibiotic use, which is in line with other reports 

(Farhan et al., 2024). Interestingly, the rest of the participants adopted a mixed approach, 
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treating common issues without veterinary involvement, based on prior experience, and 

consulting a professional when dealing with more complex issues. Overall, the most common 

mode of contact with a veterinarian was through phone calls, usually used to verify dosage or 

treatment plan prior to administering it. 

Contrary to published literature in LMICs, the majority of interviewed farmers reported 

strictly adhering to the suggested course and dose of the antimicrobial medication throughout 

the treatment, having strong views on completing treatment, with or without consulting 

veterinarians (Farhan et al., 2024; Hirwa et al., 2024). However, in a few cases, instances of 

violations of dosage and duration recommendations were found, similar to minor findings in 

other studies (FAO, 2024b; FAO, 2024c; FAO, 2024d; FAO, 2024e; FAO, 2024f), where 

farmers would increase the dosage in extreme cases, or for a higher perceived effectiveness, 

while others were due to veterinary recommendations. 

Some farmers reported using alternative herbal treatments recommended by their 

veterinarian before resorting to antimicrobials. Similar to findings from other studies, farmers’ 

knowledge and practice of proper hygiene biosecurity measures and animal husbandry, as well 

as their focus on prevention through vaccinations and sanitation, was inversely related to their 

expressed need for antimicrobial medications, where they reported less need and minimal use 

(Dhaka et al., 2023; Diana et al., 2020; Raasch et al., 2018). 

While farmers were initially unfamiliar with the terms ‘antimicrobial medication’ and 

‘antimicrobial resistance’, once introduced to the meaning of the terminology, the knowledge 

and understanding of the participants around this topic varied widely. While some were aware 

of the concept and dangers of AMR often referring to it as the immunity of pathogens to the 

drugs, and factors that lead to it, the majority were unaware of the concept, consistent with 

survey findings of farmers from other Eastern European countries (FAO, 2024b; FAO, 2024c; 

FAO, 2024d; FAO, 2024e; FAO, 2024f). Only a few farmers had a completely correct 
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understanding of AMR. Some farmers mistakenly referred to bacterial infections as viral 

(Benavides et al., 2021; Ratanapob et al., 2024), displaying that they may have been unfamiliar 

with how exactly certain antimicrobials worked and what was the nature of the pathogen they 

were used for. However, participants were aware of the common antibiotics, how they should 

be administered, and in which cases they should be used, citing veterinary advice as their main 

knowledge source on these drugs, followed by the advice of veterinary pharmacy staff, and the 

internet. 

Contrary to findings from other studies, most participants noted the dangers and 

consequences of antimicrobial use on human and animal health (G. Di Martino et al., 2019; 

Ozturk et al., 2019; Sadiq et al., 2018); however, while some accurately described the potential 

health issues for their animals, they displayed more limited understanding of its implications 

on human health. 

A significant driver behind mistrusting and not consulting veterinarians on the farm 

was the fear of disease being spread by the professionals, especially community veterinarians, 

due to their reported non-adherence to biosecurity and hygiene measures, such as not changing 

outerwear, using personal protective equipment (PPE), or disinfecting shoes. Similarly, high 

rates of inadequate PPE use were reported among Indian veterinary and para-veterinary 

professionals (Tiwari et al., 2022); additionally, veterinary attire has been studied to have an 

effect on client perceptions, but they have been limited to the fields of companion animal or 

equine medicine, while other surveys have noted the cleanliness of small animal veterinarians 

as ‘very important’ (Bentley et al., 2020; Denis-Robichaud et al., 2020; Mellanby et al., 2011; 

O’Neil et al., 2024; Tzu-Yun Teng et al., 2025). 

Despite this, many participants still expressed trust in the individual veterinarians who 

provided their services on their farms, with some having a high regard for veterinarians' advice, 

and seeing adherence to the prescribed treatment as a necessary and responsible course of 
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action. These findings echo other studies highlighting the high level of trust dairy farmers place 

on their veterinarians, and an improved acceptance of responsible and restrictive AMU based 

on trust among farmers in general (Gröndal et al., 2023; Zapata-Salas et al., 2023). 

None of the interviewees reported having participated in any educational or training 

programs on antimicrobial use or resistance, playing a role in perpetuating the lack of adequate 

knowledge on the topic and leading to unsafe or irrational AMU, especially for those who are 

new to the field and eager to learn more. 

Successful previous self-assigned treatments were a significant factor in reinforcing the 

act of self-purchasing and administering of antibiotics, in agreement with findings from other 

studies (Fang et al., 2021; Kimera et al., 2020). This act perpetuated farmers’ confidence in 

their treatment abilities and made them more self-reliant in the decision-making process, taking 

away their perceived need for veterinary services. 

Additionally, the role of peer farmers (Farhan et al., 2024; Massfeller & Storm, 2024) 

has been highlighted in previous studies as reinforcers of decision adoption by sharing 

treatment advice and previous experience, similar to findings of this study. Furthermore, the 

normalization of this behavior among veterinary professionals and veterinary pharmacy staff 

also appeared to reinforce their self-treatment behaviors, contributing to the perception that it 

is routine and common, evidenced by the farmers' reports of receiving treatment advice openly 

via phone calls without discouragement. This practice of calling veterinary professionals for 

treatment advice has been reported in similar studies from other countries (FAO, 2024b; FAO, 

2024c; FAO, 2024d; FAO, 2024e; FAO, 2024f). 

Since Armenia does not have any set legal framework around the sale of veterinary 

antimicrobial medications, they can be purchased by anyone, without requiring any veterinary 

license or prescription (FAO, 2023). This lack of regulation, alongside virtually nonexistent 

monitoring and surveillance programs for AMU in agriculture, poses a great danger to public 
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health in Armenia and has been highlighted as a challenge in many other countries (Kisoo et 

al., 2023; Toghroli et al., 2024).  

Overall, the major enabler of antimicrobial use among farmers, whether they followed 

veterinary advice or not, was the availability and unregulated sale of antimicrobial medications 

at veterinary pharmacies. The purchase of antimicrobial medications was unrestricted, and they 

were regarded as relatively cheap and accessible, compared to veterinary consultations, playing 

a major role in increasing animal AMR (Daodu et al., 2025; Kisoo et al., 2023). While similar 

studies in human healthcare have emphasized the role played by pharmacies in encouraging 

rational antimicrobial use (Al-Taani et al., 2022; Sakeena et al., 2018), it is unclear whether the 

same conclusions can be drawn for veterinary pharmacy staff in Armenia. In the present study, 

pharmacists enabled farmers to self-treat their animals with antimicrobials by providing advice 

and helping with medication choice and administration regimen. 

A finding unique to this study is the role that fear of injections played in farmers’ self-

treatment practices. This has been an issue reported in human health studies as a barrier to self-

treatment or treatment of household members and dependents with other injectable drugs such 

as insulin, but not previously noted in the context of treating one’s own livestock (Al Hayek et 

al., 2017; Tremolada et al., 2021). Two farmers were unable to perform injections on their 

animals, citing fear as a reason, and another participant delegated intravenous injections to 

veterinarians, not expressing the desire to learn the skill. However, even participants who were 

unable to administer injections to their animals themselves still treated their livestock using 

topical antimicrobials for minor injuries. 

Furthermore, access to veterinary services, notably with their financial burden, were 

regarded by some farmers as reasons to self-treat and not consult a professional, which was a 

common finding in many other similar studies (Bard et al., 2019; N. L. Ritter et al., 2025). 
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Most farmers were content with the quality of veterinary services offered by private 

veterinarians in comparison to the price, but many were dissatisfied with the care offered by 

community veterinarians, aligning with reports in literature that suggest farmers report higher 

satisfaction with the quality and communication of private veterinarians despite the higher cost, 

while dissatisfaction is more common with community or government services due to issues 

of availability and perceived expertise (Bardhan, 2010; Fairnie, 1978; Kumar et al., 2022; 

Maposa et al., 2023; C. Ritter et al., 2019). Overall, the quality of care remained one of the 

most important factors influencing farmers’ decisions to use veterinarian services. 

 

Strengths and Limitations 

This qualitative study was the first of its kind in Armenia, using the PRECEDE-

PROCEED model for the exploration of predisposing, reinforcing, and enabling factors 

influencing farmers’ antimicrobial use-related behaviors. To enhance rigor, the COREQ 

checklist was followed to the extent possible. Through face-to-face interviews, enhanced 

rapport was achieved, and ethical standards were maintained through ensuring informed 

consent, voluntary participation, and participant confidentiality. Throughout all phases of the 

study, the student investigator maintained contact with the advisors and ensured reflexivity by 

keeping a detailed research diary. 

The study participants came from a variety of age groups, years of experience, and farm 

sizes and types, offering diverse viewpoints and a comprehensive picture of the issue in 

Kotayk. By offering a thick description of the veterinary and farming context in Armenia and 

Kotayk, other researchers are offered an opportunity to evaluate the degree to which they may 

transfer these findings to alternative contexts. 
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However, since some interviews were scheduled on the same day, the iterative nature 

of data collection and analysis was sometimes impossible to achieve. Time and resource 

constraints prevented the recruitment of farmers from all over Armenia, not just Kotayk, as 

well as triangulating study results with veterinarians from Armenia. The positionality of the 

researcher as a veterinarian could have also led to social desirability bias from the farmers, who 

could have changed their answers to appeal to veterinary professionals.  

 

Conclusions 

This study provided insight into the practices and the factors that predisposed, 

reinforced, and enabled farmers to use antimicrobials on their own livestock and engage in self-

treatment. 

Predisposing factors included farmers’ unfamiliarity with definitions of antimicrobial 

medications and antimicrobial resistance, as well as their attitudes towards veterinarians and 

the services they offer. Influence of other farmers, veterinarians, and veterinary pharmacists, 

as well as farmers’ reliance on previous successful treatments, reinforced their self-treatment 

behaviors. Ultimately, the availability of antimicrobials in veterinary pharmacies in Armenia 

and their unregulated sale remained the greatest factor that enabled farmers to engage in self-

treatment and administration of antimicrobials to their livestock, coupled with access to 

veterinary advice and medication administration skills. 

This study can serve as a good foundation for future larger-scale qualitative and 

quantitative explorations of the use of antimicrobials in Armenian farmers. It provides rare and 

important evidence for legal and educational interventions that may be put in place to tackle 

the issue of antimicrobial resistance in Armenia and countries with similar socio-economic 
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profiles. Regular surveillance of antimicrobial use in agriculture, the adoption and enforcement 

of more stringent regulations on the sale of antimicrobials in veterinary pharmacies, the 

enhancement of the quality and affordability of veterinary services, and the development of 

educational interventions on rational antimicrobial use among farmers is recommended. 
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Tables 

Table 1 A summary of participant demographics 

Characteristics Options Number 

Sex 

Male 10 

Female 0 

Age (years), mean (range) - 48.3 (29-66) 

Ethnicity 

Armenian 10 

Yazidi 0 

Russian/Molokan 0 

Highest Level of Education 

Incomplete secondary (less 

than 10 years) 0 

Secondary (10-12 years: 

high school) 7 

Vocational (10-13 years) 0 

University 3 

Post-graduate 0 

Years of Experience in 

Farming (years), mean 

(range) 

- 

14.9 (4-48) 

Role on the farm 

Owner 9 

Manager 0 

Employee 1 
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Table 2 A summary of participants’ farm descriptions 

Interview Participant Types of animals kept (reported number) 

IP-1 Pigs (26 sows, 150 total) 

IP-2 Pigs (10 sows) 

IP-3 Pigs (6 pregnant sows) 

IP-4 Cattle, mixed use (3); Pigs (8) 

IP-5 Pigs (100) 

IP-6 Cattle, dairy (100) 

IP-7 Sheep (100) 

IP-8 Cattle, dairy (200) 

IP-9 Cattle, mixed use (50); Pigs (100) 

IP-10 Pigs (70) 
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Appendices 

Appendix 1 English version of the interview guide 

Farmers’ Semi-Structured Interview Guide 

Interview details (fill in before starting the interview) 

Participant ID _________ 

Interview location 

Specify type (private, such as an office with 

closed doors or semi-private, such as a low-

traffic area within the farm) 

 

_________ 

Interview language      ☐  Armenian 

     ☐  English 

     ☐  Other: Specify ____ 

Interview start time _________ (military format) 

 

Demographic information 

Participant’s sex (do not read)      ☐  Male 

     ☐  Female 

How old are you (in the number of years 

completed)? / How old were you on your last 

birthday? 

 

_________ years old 

What is your ethnicity? (do not read options)     ☐  Armenian 

    ☐  Yazidi 

    ☐  Russian/Molokan 

    ☐  Other: Specify ____ 

What is your highest level of education? 

(read out all of the options, except “refuse 

to answer”) 

    ☐  Incomplete secondary (less than 10 

years) 

    ☐  Secondary (10-12 years: high school) 

    ☐  Vocational (10-13 years) 

    ☐  University: Specify field ____ 
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    ☐  Post-graduate: Specify field ____ 

    ☐  Refuse to answer 

What is your town/village of employment 

called? 

_________ 

What is your town/village of residence 

called? 

_________ 

 

Farm description 

Which species of animals are raised on the 

farm? (do not read options) 
     ☐  Cattle (meat) 

     ☐  Cattle (dairy) 

     ☐  Pigs 

     ☐  Sheep 

     ☐  Goats 

     ☐  Other: Specify ____ 

Could you please indicate how many heads 

of each animal is currently on the farm? / 

Could you please tell me about your farm’s 

size? 

     ☐  Cattle (meat):  _________ heads 

     ☐  Cattle (dairy): _________ heads 

     ☐  Pigs:               _________ heads 

     ☐  Sheep:            _________ heads 

     ☐  Goats:             _________ heads 

     ☐  Other: Specify ____ 

Could you please indicate your total years of 

experience working in the farming field? 

 

_________ years 

What is your role on the farm? (do not read 

options) 
     ☐  Owner 

     ☐  Manager 

     ☐  Employee 

     ☐  Other: Specify ____ 

Section 1: Introduction 

1. Could you please briefly describe your experience working with large animals? 

Probes: Could you describe your main responsibilities in this farm? How did 

you get involved in the field? Are the resulting animal products meant for commercial 

or personal use? 

 

2. What are the most common diseases that you face at the farm? 

Probes: Do the animals get sick often? Do you lose many animals due to 

disease? 
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Section 2: Practices 

3. What do you do when an animal gets sick? 

Probes: How do you treat the sick animals?Do you isolate sick animals? If not, 

why? What measures do you take to prevent the spread of disease?  

 

 

4. How often does a veterinarian visit your farm? In which situations do you consult 

a veterinarian?   

Probe: What is the nature of assistance given by the veterinarian (consultation 

via phone calls, visits, etc.)? 

 

5. Could you talk me through what sort of scenario would make you administer 

antimicrobials to your own livestock? 

Probes: Do you make a decision based on a veterinarian’s advice? Based on 

your knowledge of the disease? The condition of the animal? If you do not consult one, 

what influences your decision to self-treat your animals with antimicrobials? 

 

 

6. How do you decide on a specific antimicrobial to use? What are the most common 

antimicrobial medications that you use in your practice? How do you decide how 

exactly and for how long it should be administered? 

Probes: For how long do you administer it usually? What does it depend on? 

Do you read the labels before administering it? Does your veterinarian tell you how to 

do it? Do you use all doses or there are usually some left over? What do you do with 

leftover medication? 

 

Section 3: Predisposing Factors 

 

7. Do you think it is important to consult a veterinarian before treating a sick 

animal? Why yes or why not? 

Probes: Do you think veterinarians offer sound advice when asked? Why do you 

think so? Do you think they are qualified to appropriately treat the animals?  

 

8. Do you think you have sufficient knowledge and experience to treat the animals 

yourself? Are you confident you can do it? Do you find it easy/difficult and why? 

Probes: How confident do you feel in your treatments? Where did you gain your 

knowledge and experience in animal treatment (e.g., formal training, personal 

experience, mentorship)? How often do you feel unsure or hesitant about the treatments 

you provide? 

 

9. Do you think it is important to administer the drugs exactly as advised? 

Probes: What could happen if you do not administer it correctly? If you miss a 

dose of an antimicrobial? Do you stop the medication administration when the animal 

feels better? 

 

10. Have you ever experienced a situation where a treatment didn’t work as expected? 
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What did you do? 

Probes: Can you describe the specific situation/s where the treatment failed? 

What animal and ailment were you addressing? What medication was used? What were 

your expectations for the treatment, and how did the actual outcome differ? How long 

did you wait before realizing the treatment wasn't working? Did you consult with a 

veterinarian or other expert after the treatment failed? If so, what was their advice? 

Did you try alternative treatments or modify the original treatment? If so, what were 

they and were they successful? Did you change your approach to future treatments 

based on this experience? How often would you say that treatments do not work as 

expected? 

 

11. Do you think the use of antimicrobials can have any harmful consequences? What 

could it lead to if used uncontrollably? 

Probes: What does “Antimicrobial Resistance” mean to you, in your own 

words? Do you believe that how antimicrobials are used on farms contributes to AMR? 

Why or why not? How do you think AMR affects your farm, your animals, or human 

health? What do you think causes AMR to develop? 

 

12. Are you aware of any official laws or government regulations about antimicrobial 

use in Armenia? 

Probes: Do you think these regulations are necessary? Why or why not? Do you 

think current regulations are enforced effectively? Have you ever felt restricted because 

of this? If new regulations were introduced to limit antimicrobial sales, how would that 

impact your farm? 

 

Section 4: Reinforcing Factors 

 

 

13. Do other farmers (or non-veterinary professionals) influence the way you 

administer antimicrobials and treat your livestock with antimicrobials? How? 

Probes: Have you learned about antimicrobial practices from other farmers? 

Are there common AMU practices that most farmers in your area follow? Have you 

ever changed your AMU practices based on peer discussions? 

 

14. How do veterinarians guide or influence the way you administer antimicrobials 

and treat your livestock with antimicrobials? 

Probes: Do you always follow their advice? If not, why? Have you ever 

disagreed with a vet’s recommendation? What did you do? Have veterinarians ever 

advised against using antimicrobials? What was your reaction?  

 

15. How do veterinarians regard your self-administration practices of antimicrobial 

medications? 

Probes: Do they support with advice throughout that process as necessary? 

Have they ever commented on your self-administration practices? Why was this? 

 

16. Could you describe any factors that make it easier for you to use antimicrobials 

responsibly on your livestock? 

Probes: Are there any resources, training programs, or guidelines that have 

been useful to you? Have veterinarians or other professionals provided helpful 

support? Have you received any advice or assistance from other farmers or farming 
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networks? What changes or support would make it even easier for you to use 

antimicrobials responsibly? 

 

Section 5: Enabling Factors 

 

17. How do you typically obtain antimicrobials for your animals? 

Probes: Do you purchase them directly from a pharmacy or through a 

veterinarian? Could you tell me more if these medications burden your farm 

financially? Are there any restrictions when purchasing antimicrobials? Do you find it 

easy or difficult to access the antimicrobials you need? 

 

18. What challenges, if any, do you face in getting veterinary services at your farm? 

Probes: How easy or difficult is it to find a veterinarian when needed? Are there 

enough veterinarians in your area, or is access limited? What would you say about the 

quality of services offered? How far do you have to travel to reach a veterinary clinic 

or pharmacy? Have you ever delayed or avoided seeking veterinary care due to 

accessibility issues? How do these factors influence your decisions about treating your 

animals with antimicrobials? 

 

19. What would make you more willing to invest in veterinary consultations or 

diagnostics? 

Probes: Price, quality, usability? 

 

20. Have you faced any issues with counterfeit or poor-quality antimicrobial 

medications? 

Probes: Can you describe a specific instance where you suspected or 

encountered a counterfeit or poor-quality medication? What were the specific signs or 

symptoms that led you to believe the medication was problematic? How often would 

you say you encounter this type of issue? Has this experience changed your approach 

to obtaining or using medications? 

 

21. What other challenges or barriers do you face when it comes to treating your 

animals with antimicrobials on this farm? 

Probes: Are there any financial, logistical, or knowledge-related obstacles? Do 

you experience any difficulties in obtaining the right antimicrobial products? 

 

Closing Questions and Additional Comments 

 

22. Is there anything else you would like to share about administering antimicrobials 

and treating your livestock with antimicrobials? 

 

23. What recommendations do you have for facilitating the responsible use of 

antimicrobials in farms in Armenia? 

 

Thank you for your participation! 
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Interview end time (military time):_________  
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Appendix 2 Armenian version of interview guide 

Ֆերմերների հարցազրույցի ուղեցույց 

Հարցազրույցի մանրամասները (լրացրեք հարցազրույցը սկսելուց 
առաջ) 

Մասնակիցի ID _________ 

Հարցազրույցի վայրը 

Նշեք տեսակը (առանձնացված, 
օրինակ՝ փակ դռներով 
գրասենյակ կամ 
կիսաառանձնացված, օրինակ՝ 
քիչ զբաղվածությամբ տարածք 
ֆերմայում) 

 

_________ 

Հարցազրույցի լեզուն      ☐  Հայերեն 

     ☐  Անգլերեն 

     ☐  Այլ՝ Նշել ____ 

Հարցազրույցի մեկնարկի ժամը _________ (24 ժամ ֆորմատ) 

 

Ժողովրդագրական տվյալներ 

Մասնակիցի սեռը (չկարդալ)      ☐  Արական 

     ☐  Իգական 

Քանի՞ տարեկան եք (ավարտված 
տարիների քանակով): / Քանի՞ 
տարեկան էիք Ձեր վերջին ծննդյան 
օրը: 

 

_________ տարեկան 

Ո՞րն է ձեր ազգությունը: (չկարդալ 
տարբերակները) 

    ☐  Հայ 

    ☐  Եզիդի 

    ☐  Ռուս/Մոլոկան 

    ☐  Այլ՝ Նշել ____ 

Ո՞րն է ձեր կրթության ամենաբարձր 
մակարդակը: 
(կարդալ բոլոր տարբերակները, 
բացառությամբ «Հրաժարվում 
եմ պատասխանել») 

 

    ☐  Թերի միջնակարգ (10 տարուց 

պակաս) 

    ☐  Միջնակարգ (10-12 տարեկան՝ 

ավագ դպրոց) 

    ☐ Միջին մասնագիտական (10-13 
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տարեկան) 

    ☐ Համալսարան Նշել ____ 

    ☐ Մագիստրատուրա կամ 

Ասպիրանտուրա Նշել ____ 

    ☐ Հրաժարվում եմ պատասխանել 

Ո՞ր գյուղում/քաղաքում եք 
աշխատում։ 

_________ 

Ո՞ր գյուղում/քաղաքում եք բնակվում։ _________ 

 

Ֆերմայի նկարագրությունը 

Ո՞ր տեսակների կենդանիներ են 
պահվում ֆերմայում: (չկարդալ 
տարբերակները) 

     ☐  Խոշոր եղջերավոր կենդանի՝ 

մսատու 

     ☐  Խոշոր եղջերավոր կենդանի՝ 

կաթնատու 

     ☐  Խոզ 

     ☐  Ոչխար 

     ☐  Այծ 

     ☐  Այլ՝ Նշել ____ 

Կարո՞ղ եք նշել, թե յուրաքանչյուր 
կենդանատեսակի քանի գլուխ կա 
ներկայումս ֆերմայում: / Խնդրում եմ, 
կպատմե՞ք ինձ ձեր ֆերմայի չափի 
մասին: 

     ☐  Խոշոր եղջերավոր կենդանի՝ 

մսատու _________ գլուխ 

     ☐  Խոշոր եղջերավոր կենդանի՝ 

կաթնատու _________ գլուխ 

     ☐  Խոզ _________ գլուխ 

     ☐  Ոչխար _________ գլուխ 

     ☐  Այծ _________ գլուխ 

     ☐  Այլ՝ Նշել ____ 

Կարո՞ղ եք նշել քանի՞ տարվա փորձ 
ունեք գյուղատնտեսության 
ոլորտում: 

 

_________ տարիներ 

Ո՞րն է ձեր դերը ֆերմայում: 
(չկարդալ տարբերակները) 

     ☐  Սեփականատեր 

     ☐  Մենեջեր 

     ☐  Աշխատակից 

     ☐  Այլ՝ Նշել ____ 

Բաժին 1՝ Ներածություն 

1. Կարո՞ղ եք հակիրճ նկարագրել ձեր փորձը խոշոր կենդանիների 
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հետ աշխատելու ոլորտում: 
Հավելյալ հարցեր՝ Կարո՞ղ եք նկարագրել ձեր հիմնական 

պարտականությունները այս ֆերմայում: Ինչպե՞ս ներգրավվեցիք 
ոլորտում: Արդյո՞ք ստացված կենդանական արտադրանքը 
նախատեսված է առևտրային կամ անձնական օգտագործման համար: 

 

2. Որո՞նք են ամենահաճախ հանդիպող հիվանդությունները, 
որոնց հետ առնչվում եք ֆերմայում: 

Հավելյալ հարցեր՝ Կենդանիները հաճա՞խ են հիվանդանում։ 
Հիվանդության պատճառով շա՞տ կենդանիներ եք կորցնում: 

Բաժին 2՝ Գործելակերպ 

3. Ի՞նչ եք անում, երբ կենդանին հիվանդանում է: 
Հավելյալ հարցեր՝ Ինչպե՞ս եք բուժում իրականացնում հիվանդ 

կենդանիներին: Մեկուսացնու՞մ եք հիվանդ կենդանիներին: Եթե ոչ, ապա 
ինչո՞ւ։ Ի՞նչ միջոցներ եք ձեռնարկում հիվանդության տարածումը 
կանխելու համար։ 

 

 

4. Որքա՞ն հաճախ է անասնաբույժը այցելում ձեր ֆերմա: Ո՞ր 
իրավիճակներում եք խորհրդակցում անասնաբույժի հետ: 

Հավելյալ հարցեր՝ Ինչպիսի՞ն է անասնաբույժի կողմից տրվող 
օգնության բնույթը (խորհրդատվություն հեռախոսազանգերի, 
այցելությունների և այլնի միջոցով): 

 

5. Կարո՞ղ եք ինձ պատմել, թե ինչ իրավիճակներում կարող եք 
հակամանրէային դեղեր տալ ձեր անասուններին: 

Հավելյալ հարցեր՝ Դուք անասնաբույժի խորհրդո՞վ եք որոշում 
կայացնում: Հիմնվելով հիվանդության մասին ձեր գիտելիքների վրա՞: 
Կենդանու վիճակի՞։ Եթե դուք չեք խորհրդակցում մեկի հետ, ի՞նչն է 
ազդում ձեր կենդանիներին ինքնուրույն բուժելու ձեր որոշման վրա՝ 
հակամանրէային միջոցներով: 

 

6. Ինչպե՞ս եք որոշում կայացնում կոնկրետ հակամանրէային 
դեղամիջոց օգտագործելու մասին: Որո՞նք են 
ամենատարածված հակամանրէային դեղամիջոցները, որոնք 
դուք օգտագործում եք ձեր պրակտիկայում: Ինչպե՞ս եք որոշում, 
թե կոնկրետ ինչպես և որքան ժամանակ պետք է այն կիրառվի: 

Հավելյալ հարցեր՝ Որքա՞ն ժամանակ եք այն սովորաբար տալիս: 
Ինչի՞ց է դա կախված։ Դուք կարդո՞ւմ եք պիտակները նախքան այն 
օգտագործելը: Ձեր անասնաբույժը ձեզ ասո՞ւմ է, թե ինչպես դա անել: 
Դուք օգտվո՞ւմ եք բոլոր չափաբաժիններից, թե՞ սովորաբար որոշ 
չափաբաժիններ ավելորդ են մնում: Ի՞նչ եք անում դեղորայքի 
մնացորդների հետ: 

 

Բաժին 3՝ Նախատրամադրող գործոններ 
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7. Ի՞նչ եք կարծում, հիվանդ կենդանուն բուժելուց առաջ կարևոր 
է անասնաբույժի հետ խորհրդակցելը: Ինչո՞ւ այո կամ ինչո՞ւ ոչ: 

Հավելյալ հարցեր՝ Ի՞նչ եք կարծում, անասնաբույժները հիմնավոր 
խորհուրդներ տալի՞ս են, երբ դիմում եք նրանց: Ինչո՞ւ եք այդպես 
կարծում։ Ի՞նչ եք կարծում, նրանք իրավասո՞ւ են կենդանիներին 
պատշաճ կերպով բուժելու համար: 

 

8. Ի՞նչ եք կարծում, բավարար գիտելիքներ և փորձ ունե՞ք 
կենդանիներին ինքներդ բուժելու համար: Վստա՞հ եք, որ կարող 
եք դա անել: Հե՞շտ/դժվար եք գտնում դա և ինչու՞: 

Հավելյալ հարցեր՝ Որքա՞ն վստահ եք զգում ձեր բուժումների մեջ: 
Որտե՞ղ եք ձեռք բերել ձեր գիտելիքներն ու փորձը կենդանիների բուժման 
ոլորտում (օրինակ՝ պաշտոնական ուսուցում, անձնական փորձ, 
մենթորություն): Որքա՞ն հաճախ եք անվստահ կամ կասկածում ձեր 
տրամադրած բուժումների վերաբերյալ: 

 

9. Ի՞նչ եք կարծում, կարևոր է դեղերը ճիշտ այնպես տալ 
կենդանիներին, ինչպես խորհուրդ է տրվում: 

Հավելյալ հարցեր՝ Ի՞նչ կարող է պատահել, եթե այն ճիշտ 
չօգտագործեք: Եթե բա՞ց թողնեք հակամանրէայինի մի 
չափաբաժին/դոզա: Դուք դադարեցնո՞ւմ եք դեղորայքի ընդունումը, երբ 
կենդանին իրեն լավ է զգում: 

 

10. Երբևէ ունեցե՞լ եք այնպիսի իրավիճակ, երբ բուժումը չաշխատի 
այնպես, ինչպես սպասվում էր: Ի՞նչ եք արել։ 

Հավելյալ հարցեր՝ Կարո՞ղ եք նկարագրել կոնկրետ իրավիճակ/ներ, 
որտեղ բուժումը ձախողվեց: Ո՞ր կենդանուն և հիվանդությունն էիք 
բուժում: Ինչ դեղամիջոց է օգտագործվել: Ի՞նչ ակնկալիքներ ունեիք 
բուժման հետ կապված, և ինչո՞վ էր տարբերվում իրական արդյունքը: 
Որքա՞ն ժամանակ եք սպասել, մինչև հասկացաք, որ բուժումը չի 
աշխատում: Դուք խորհրդակցե՞լ եք անասնաբույժի կամ այլ փորձագետի 
հետ բուժման անհաջողությունից հետո: Եթե այո, ապա ո՞րն էր նրանց 
խորհուրդը։ Դուք փորձե՞լ եք այլընտրանքային բուժում կամ փոփոխե՞լ 
եք սկզբնական բուժումը: Եթե այո, ապա որո՞նք էին դրանք և արդյո՞ք 
հաջողակ էին: Այս փորձի հիման վրա փոխե՞լ եք ձեր մոտեցումը ապագա 
բուժման նկատմամբ: Որքա՞ն հաճախ կասեք, որ բուժումները չեն 
գործում այնպես, ինչպես սպասվում էր: 

 

11. Ի՞նչ եք կարծում, հակամիկրոբայինների օգտագործումը 
կարո՞ղ է ինչ-որ վնասակար հետևանք ունենալ: Ինչի՞ կարող է 
հանգեցնել այն անվերահսկելի օգտագործման դեպքում: 

Հավելյալ հարցեր՝ Ի՞նչ է նշանակում ձեզ համար 
«Հակամանրէային ռեզիստենտականություն», ձեր իսկ բառերով: Դուք 
հավատու՞մ եք, որ գյուղացիական տնտեսություններում 
հակամանրէային նյութերի օգտագործումը նպաստում է ՀՄՌ-ին: Ինչո՞ւ, 
կամ ինչո՞ւ ոչ։ Ի՞նչ եք կարծում, ինչպե՞ս է ՀՄՌ-ն ազդում ձեր ֆերմայի, 
ձեր կենդանիների կամ մարդկանց առողջության վրա: Ի՞նչ եք կարծում, 
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ի՞նչն է առաջացնում ՀՄՌ-ի զարգացումը: 
 

12. Տեղյա՞կ եք Հայաստանում հակամանրէային դեղամիջոցների 
օգտագործման վերաբերյալ որևէ պաշտոնական օրենքների 
կամ պետական կանոնակարգերի մասին: 

Հավելյալ հարցեր՝ Ի՞նչ եք կարծում, այս կանոնակարգերն 
անհրաժե՞շտ են: Ինչո՞ւ, կամ ինչո՞ւ ոչ։ Ի՞նչ եք կարծում, գործող 
կանոնակարգերն արդյունավետ կերպով կիրառվո՞ւմ են: Երբևէ զգացե՞լ 
եք սահմանափակված այս պատճառով: Եթե հակամանրէային նյութերի 
վաճառքը սահմանափակող նոր կանոնակարգեր ներդրվեին, ինչպե՞ս դա 
կազդեր ձեր ֆերմայի վրա: 

 

Բաժին 4՝ Ամրապնդող գործոններ 

 

13. Արդյո՞ք այլ ֆերմերներ (կամ ոչ անասնաբուժական 
մասնագետներ) ազդո՞ւմ են ձեր հակամանրէային 
դեղամիջոցների կիրառման և ձեր անասունների նկատմամբ 
հակամանրէային դեղամիջոցների վրա: Ինչպե՞ս: 

Հավելյալ հարցեր՝ Դուք սովորե՞լ եք հակամանրէային 
պրակտիկայի մասին այլ ֆերմերներից: Կա՞ն հակամանրէային 
միջոցների օգտագործման ընդհանուր պրակտիկա, որին հետևում են ձեր 
տարածաշրջանի ֆերմերների մեծ մասը: Երբևէ փոխե՞լ եք ձեր 
հակամանրէային միջոցների օգտագործման գործելակերպը՝ հիմնվելով 
աշխատակիցների/կոլեգաների քննարկումների վրա: 

 

14. Ինչպե՞ս են անասնաբույժները ուղղորդում կամ ազդում ձեր 
անասուններին հակամանրէային դեղամիջոցների տալու և  
հակամանրէային միջոցներով բուժելու ձևի վրա: 

Հավելյալ հարցեր՝ Միշտ հետևո՞ւմ եք նրանց խորհուրդներին: Եթե 
ոչ, ապա ինչո՞ւ։ Երբևէ պատահե՞լ է դեպք որտեղ չեք համաձայվել 
անասնաբույժի առաջարկության հետ: Ի՞նչ եք արել։ Անասնաբույժները 
երբևէ խորհուրդ տվե՞լ են չօգտագործել հակամանրէային 
դեղամիջոցներ: Ինչպիսի՞ն էր ձեր արձագանքը։ 

  

15. Ինչպե՞ս են անասնաբույժները վերաբերվում ձեր կենդանիների 
վրա հակամանրէային միջոցների օգտագործման 
պրակտիկային: 

Հավելյալ հարցեր՝ Արդյո՞ք նրանք անհրաժեշտության դեպքում 
խորհրդով աջակցում են այդ գործընթացում: Նրանք երբևէ 
դիտողություններ արե՞լ են ձեր հակամանրէային նյութերի 
օգտագործման վրա: Ինչու՞: 

 

16. Կարո՞ղ եք նկարագրել որևէ գործոն, որը հեշտացնում է ձեր 
անասունների վրա հակամանրէային միջոցների 
պատասխանատու օգտագործումը: 

Հավելյալ հարցեր՝ Կա՞ն ռեսուրսներ, վերապատրաստման 
ծրագրեր կամ ուղեցույցներ, որոնք օգտակար են եղել ձեզ համար: 
Արդյո՞ք անասնաբույժները կամ այլ մասնագետներն օգտակար 
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աջակցություն են ցուցաբերել: Դուք որևէ խորհուրդ կամ աջակցություն 
ստացե՞լ եք այլ ֆերմերներից կամ ֆերմերային ցանցերից: Ի՞նչ 
փոփոխություններ կամ աջակցություն կհեշտացնեն ձեզ համար 
պատասխանատու կերպով օգտագործել հակամանրէային միջոցները: 

 

Բաժին 5՝ Նպաստող գործոններ 

 

17. Ինչպե՞ս եք սովորաբար հակամանրէային միջոցներ ձեռք 
բերում ձեր կենդանիների համար: 

Հավելյալ հարցեր՝ Դուք անմիջապես դրանք գնում եք դեղատնի՞ց 
կամ անասնաբույժի միջոցով: Կարո՞ղ եք ինձ ավելին ասել, եթե այս 
դեղամիջոցները ֆինանսապես ծանրաբեռնո՞ւմ են ձեր ֆերմա: Կա՞ն 
սահմանափակումներ հակամանրէային դեղամիջոցներ գնելիս: Հե՞շտ 
կամ դժվար եք գտնում ձեզ անհրաժեշտ հակամանրէային նյութերը: 

 

18. Ի՞նչ մարտահրավերների եք հանդիպում, եթե այդպիսիք կան, 
ձեր ֆերմայում անասնաբուժական ծառայություններ 
ստանալու հարցում: 

Հավելյալ հարցեր՝ Որքանո՞վ է հեշտ կամ դժվար 
անհրաժեշտության դեպքում անասնաբույժ գտնելը: Ձեր տարածքում 
կա՞ն բավարար անասնաբույժներ, թե՞ հասանելիությունը սահմանափակ 
է: Ի՞նչ կասեք առաջարկվող ծառայությունների որակի մասին: Որքա՞ն 
ճանապարհ պետք է անցնեք անասնաբուժական կլինիկա կամ դեղատուն 
հասնելու համար: Երբևէ ուշացե՞լ եք կամ խուսափել անասնաբուժական 
օգնությունից՝ մատչելիության խնդիրների պատճառով: Ինչպե՞ս են այս 
գործոններն ազդում ձեր կենդանիներին հակամանրէային 
դեղամիջոցներով բուժելու ձեր որոշումների վրա: 

 

19. Ի՞նչը կխթանի ձեզ ավելի պատրաստակամ ներդնել 
անասնաբուժական խորհրդատվությունների կամ 
ախտորոշման մեջ: 

Հավելյալ հարցեր՝ Գին, որակ, գործածելիությո՞ւն։ 
 

20. Կեղծ կամ անորակ հակամիկրոբային դեղերի հետ կապված որևէ 
խնդրի բախվե՞լ եք: 

Հավելյալ հարցեր՝ Կարո՞ղ եք նկարագրել կոնկրետ դեպք, երբ 
կասկածել եք կամ հանդիպել եք կեղծ կամ անորակ դեղամիջոցի: Որո՞նք 
էին այն հատուկ նշանները կամ ախտանիշները, որոնք ձեզ ստիպեցին 
ենթադրել, որ դեղամիջոցը խնդրահարույց է: Որքա՞ն հաճախ կարող եք 
ասել, որ բախվում եք այս տեսակի խնդրին: Արդյո՞ք այս փորձը փոխե՞լ 
է ձեր մոտեցումը դեղամիջոցներ ձեռք բերելու կամ օգտագործելու 
հարցում: 

 

21. Ի՞նչ այլ մարտահրավերների կամ խոչընդոտների եք 
հանդիպում այս ֆերմայում ձեր կենդանիներին 
հակամանրէային դեղամիջոցներով բուժելու հարցում: 

Հավելյալ հարցեր՝ Կա՞ն ֆինանսական, 
լոգիստիկ/նյութատեխնիկական կամ գիտելիքի հետ կապված որևէ 
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խոչընդոտներ: Դուք որևէ դժվարություն ունե՞ք ճիշտ հակամանրէային 
միջոցներ ձեռք բերելու հարցում: 

 

Փակման հարցեր և լրացուցիչ մեկնաբանություններ 

 

22. Կա՞ որևէ այլ բան, որով կցանկանայիք կիսվել ձեր 
անասուններին հակամանրէային դեղամիջոցներ տալու և  
հակամանրէային դեղամիջոցներով բուժելու վերաբերյալ: 

 

23. Ի՞նչ առաջարկներ ունեք Հայաստանի գյուղացիական 
տնտեսություններում հակամանրէային նյութերի 
պատասխանատու կիրառումը հեշտացնելու համար: 

 

Շնորհակալություն մասնակցության համար։ 

Հարցազրույցի ավարտի ժամը (24 ժամ ֆորմատ):_________ 
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Appendix 3 English version of informed consent 

American University of Armenia 

Institutional Review Board #1 

Informed Oral Consent Form for Participants 

Study title: A Qualitative Exploration of Predisposing, Reinforcing, and Enabling 

Factors Related to Antimicrobial Medication Use Among Large Animal Farmers in 

Kotayk, Armenia 

Hello, my name is Raisa Rose Jakmakian, and I am a master’s student at the Turpanjian 

College of Health Sciences at the American University of Armenia (AUA), with a background 

in veterinary medicine. As part of my thesis project, we are conducting a qualitative study 

aiming to explore factors related to antimicrobial medication usage among large animal farmers 

in the Kotayk province. 

As a large animal farmer working in the Kotayk province, I would like to hear your 

thoughts and experiences related to antimicrobial use in your farm including the challenges 

faced and solutions attained in your everyday work. We are planning to conduct interviews 

with 15 farmers, and if you agree to participate, you will be one of them. 

Your participation is entirely voluntary and is limited to this one in-depth interview 

lasting about 40-60 minutes. It is within your right to take short breaks, skip any questions, or 

end the interview at any time. All the information provided by you will stay confidential and 

will be used only for research purposes; your name will not be mentioned anywhere. Only 

myself and my advisors will have direct access to the information provided by you. The 
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summary of the data from all other discussions will be presented in the final report, in the form 

of anonymous quotes.  

There are no consequences for you if you participate or refuse to participate in this 

study or answer any questions. Your decision to participate or refuse to participate will not 

affect your business and career in any way.  You will not get any direct benefits from this 

interview; however, your experience will contribute to a better understanding of antimicrobial 

use in agriculture and inform interventions aiming to prevent the spread of antimicrobial 

resistance. With your permission, I will audio record and/or take notes to ensure that we do not 

miss any important information you provide. We will delete the audio recordings immediately 

after we transcribe the data to ensure your confidentiality. 

If you have any questions in the future regarding the study, you can contact the Principal 

Investigator of this study, Dr. Tsovinar Harutyunyan (374-60) 61 25 92․ If you feel you have 

not been treated fairly or think you have been hurt by joining the study, you can contact Varduhi 

Hayrumyan (374-60) 61 25 61, the Human protections administrator of the Institutional Review 

Board #1 of the American University of Armenia.  

If you agree to participate, can we start? Do you agree to be audio-recorded?   



89 

 

Appendix 4 Armenian version of informed consent 

Հայաստանի ամերիկյան համալսարան 

Գիտահետազոտական Էթիկայի թիվ 1 հանձնաժողով 

Բանավոր իրազեկ համաձայնության ձև մասնակիցների համար 

Ուսումնասիրության անվանումը` Կոտայքի խոշոր 

կենդանիների ֆերմերների շրջանում հակամանրէային 

դեղամիջոցների օգտագործման հետ կապված նախատրամադրող, 

ամրապնդող և նպաստող գործոնների որակական հետազոտություն 

Ողջույն, ես Ռաիսա Ռոզ Չաքմաքեանն եմ և Հայաստանի ամերիկյան 

համալսարանի (ՀԱՀ) Թրփանճեան Առողջապահական գիտությունների 

ֆակուլտետի մագիստրատուրայի ուսանող եմ, ինչպես նաև ունեմ 

անասնաբուժական կրթություն: Որպես իմ թեզի թեմա, որակական 

ուսումնասիրություն եմ իրականացնում՝ նպատակ ունենալով բացահայտել 

Կոտայքի մարզի խոշոր կենդանիների ֆերմերների շրջանում հակամանրէային 

դեղամիջոցների օգտագործման հետ կապված գործոնները: 

Որպես Կոտայքի մարզում աշխատող խոշոր կենդանիների ֆերմեր՝ ես 

կցանկանայի լսել ձեր մտքերն ու փորձը՝ կապված ձեր ֆերմայում 

հակամանրէային դեղամիջոցների օգտագործման հետ, ներառյալ ձեր առօրյա 

աշխատանքում առկա մարտահրավերները և լուծումները: Մենք նախատեսում 

ենք հարցազրույցներ անցկացնել 15 ֆերմերների հետ, և եթե համաձայնեք 

մասնակցել, կլինեք նրանցից մեկը։ 
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Ձեր մասնակցությունը լիովին կամավոր է և սահմանափակվում է այս մեկ 

խորացված հարցազրույցով, որը կտևի մոտ 40-60 րոպե: Ձեր իրավունքն է 

ցանկացած պահի կարճ ընդմիջումներ անել, բաց թողնել ցանկացած հարց կամ 

ավարտել հարցազրույցը: Ձեր տրամադրած ողջ տեղեկատվությունը գաղտնի 

կմնա և կօգտագործվի միայն հետազոտական նպատակներով։ Ձեր անունը ոչ 

մի տեղ չի նշվելու։ Միայն ես և իմ խորհրդատուները կունենանք անմիջական 

հասանելիություն Ձեր տրամադրած տեղեկությանը: Մնացած բոլոր 

հարցազրույցների ամփոփումը կներկայացվի վերջնական զեկույցում՝ անանուն 

մեջբերումների տեսքով։ 

Ձեզ համար որևէ հետևանք չկա, եթե դուք մասնակցեք կամ հրաժարվեք 

մասնակցել այս ուսումնասիրությանը կամ պատասխանել որևէ հարցի: 

Մասնակցելու կամ մասնակցելուց հրաժարվելու ձեր որոշումը որևէ կերպ չի 

ազդի ձեր բիզնեսի և կարիերայի վրա: Դուք որևէ ուղղակի օգուտ չեք ստանա 

այս հարցազրույցից։ Այնուամենայնիվ, ձեր փորձը կնպաստի 

գյուղատնտեսության մեջ հակամանրէային դեղամիջոցների օգտագործման 

ավելի լավ ըմբռնմանը և միջամտությունների թիրախային դարձնելուն, որոնք 

ուղղված են հակամանրէային ռեզիստենտականության տարածումը 

կանխելուն: Ձեր թույլտվությամբ ես կձայնագրեմ հարցազրույցը և/կամ 

նշումներ կանեմ՝ համոզվելու համար, որ բաց չենք թողնում ձեր տրամադրած 

որևէ կարևոր տեղեկություն: Հարցազրույցի ձայնագրությունը սղագրելուց 

անմիջապես հետո ջնջելու ենք դա՝ ձեր գաղտնիությունն ապահովելու համար: 

Եթե ապագայում հարցեր ունենաք հետազոտության վերաբերյալ, կարող 

եք կապվել այս հետազոտության գլխավոր հետազոտողի՝ դոկտոր Ծովինար 
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Հարությունյանի հետ հետևյալ հեռախոսահամարով՝ (374-60) 61 25 92։ Եթե 

կարծում եք, որ ձեր հանդեպ արդարացի չեն վարվել կամ կարծում եք, որ ձեզ 

վիրավորել են ուսումնասիրությանը մասնակցելիս՝ կարող եք կապվել 

Հայաստանի ամերիկյան համալսարանի գիտահետազոտական էթիկայի 

հանձնաժողովի համակարգող Վարդուհի Հայրումյանի հետ հետևյալ 

հեռախոսահամարով՝ (374-60) 61 25 61: 

Եթե համաձայն եք մասնակցել, կարո՞ղ ենք սկսել։ Համաձա՞յն եք 

ձայնագրվելուն: 
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List of appropriate journals 

● Antimicrobial Resistance & Infection Control: Impact Factor 4.6, CiteScore 8.3, Q1. 

● One Health: Impact Factor 4.1, CiteScore 8.1, Q1. 

● Antibiotics: Impact Factor 4.3, Cite Score 7.3, Q1. 

● One Health Outlook: Impact Factor 3.8, Cite Score -, Q1. 

● JAC-Antimicrobial Resistance: Impact Factor 3.7, CiteScore 5.3, Q1. 

● Frontiers in Veterinary Science: Impact Factor 2.6, Cite Score 4.8, Q1. 

● Preventive Veterinary Medicine: Impact Factor 2.2, CiteScore 5.6, Q1. 

● BMC Veterinary Research: Impact Factor: 2.3, Cite Score 4.4, Q1. 


