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Abstract

This study aimed to describe and compare the role of veterinarians and feed-store vendors in the
use of antibiotics on small dairy farms in Cajamarca, Peru, a major dairy-producing center
characterized by small, rural farms with poor, mostly uneducated farmers. We used a purposive
sampling strategy to recruit 12 veterinarians into 2 focus group discussions and supplemented
these data with 8 semi-structured interviews with feed-store vendors. Participants reported that
inappropriate antibiotic usage was widespread among their clients, which may prevent the
efficient use of drugs on farms where animal disease can be devastating to the livelihood of the
farmer. Participants also identified many barriers to appropriate prescribing and use, including
availability of drugs, competition from other prescribers, economic constraints and habits of
farmers, and limited farmer knowledge of drugs and disease. Veterinarians expressed mistrust
toward nonprofessional prescribers, whereas feed-store vendors felt that veterinarians were
important partners in promoting the health of their clients’ animals.

Keywords
antibiotic use; lower/middle income countries; veterinarian; feed-store vendor

INTRODUCTION

Dairy production is a rapidly expanding sector of animal agriculture in lower or middle
income (LMI) countries, and small farms generally constitute the majority of producers in
these countries. These farmers typically have very low educational levels, and their
knowledge of appropriate drug use is often limited; therefore, they often rely on prescribers
to provide them with instructions for the proper use of veterinary drugs.
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The use of antibiotics in livestock has demonstrated benefits, including improved animal
health, higher production levels, and the reduction of foodborne pathogens (Mathew et al.,
2007). However, the use of antibiotics can result in several problems, including the
emergence of antibiotic-resistant bacteria, human and animal illness, economic losses for
farmers and dairy processors, and environmental contamination (Gustafson and Bowen,
1997; Barton, 2000; Hamer and Gill, 2002; Gilchrist et al., 2007; Mathew et al., 2007).

The inappropriate use of antibiotics has been defined by the World Health Organization
(WHO) as including any of the following: over or under prescribing, inappropriate dosing,
incorrect duration of treatment, incorrect choice of drug for the relevant organism, and the
unnecessary use of an expensive drug when older, cheaper drugs are available and clinically
adequate (WHO, 2001). The inappropriate use of antibiotics in human medicine in LMI
countries has been extensively documented (Wolffers, 1987; Nizami et al., 1996; Paredes et
al., 1996; Trostle, 1996; Radyowijati and Haak, 2003; Okeke et al., 2005; Kristiansson et al.,
2008, 2009; WHO, 2009; Mitema, 2010; Okeke, 2010). However, very little is known of the
use of antibiotics in food animals on small farms in LMI countries.

Studies of antibiotic use in human medicine have found that prescribing practices of
physicians and pharmacists, especially in LMI countries, are often at the root of
inappropriate antibiotic use (Nizami et al., 1996; Paredes et al., 1996; Radyowijati and
Haak, 2003; Sahoo, 2008). Very few such studies have examined the role of providers in
antibiotic use and misuse in veterinary medicine. It is possible that veterinarians and feed-
store vendors (FSV) who sell antibiotics over the counter may similarly inappropriately
prescribe antibiotics or may not provide adequate guidance to farmers to ensure the proper
use of antibiotics. The role of antibiotic providers in the use of antibiotics in animal
agriculture therefore warrants investigation.

Peru is a middle-income country with a large agricultural focus and a livestock industry
worth over $2 billion annually (FAO, 2009). Cajamarca, a major dairy center, is
characterized mostly by small peri-urban and rural farms (<15 cows/farm; Garcia and
Gomez, 2006), with 30,000 registered milk producers producing an estimated 307,187 kg of
milk/d (Gerz and Boucher, 2006).

In Peru, as in most middle-income countries, antibiotics are used for mostly therapeutic
purposes in dairy cattle. These drugs can be obtained and administered several ways: they
can be sold, prescribed, or administered by veterinarians, veterinary technicians, or
community animal health workers, and they can be sold by FSV (over the counter) and drug
promoters and administered by the farmer. There are no enforced limitations on the types of
antibiotics that FSV or veterinary professionals can sell or administer; all commonly used
antibiotics are available to farmers over the counter without the need for an established
veterinary-client relationship or a written prescription from a veterinary practitioner. In this
paper, we refer to “prescribing” as the act of selecting an appropriate antibiotic and dosage
by a provider for a specific illness experienced by a farmer’s animal(s). The goals of the
study were as follows: (1) to obtain the perspectives of antibiotic providers on current
antibiotic use and its appropriateness by dairy farmers in Cajamarca; (2) to determine which
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factors influence a provider’s prescribing practices; and (3) to compare these 2 aims between
veterinarians and FSV.

MATERIALS AND METHODS

In qualitative studies, participants are purposefully sampled to include “informants with a
broad general knowledge of the topic or those who have undergone the experience and
whose experience is considered typical” (Morse, 1991). Purposeful sampling yields a wide
range of responses but is not intended to represent views in proportion to their numbers in
the wider population (as would happen with random sampling). This can be particularly
useful to generate hypotheses when little is known about the key variables involved.
Veterinarians from a nonprofit organization dedicated to improving farming practices in
Cajamarca were recruited to participate in a series of focus group discussions (FGD), a
study technique in which a group of relevant participants is convened and asked “focused”
questions about a particular topic (Kreuger, 1994). Because it would have been difficult to
convene an FGD of FSV, the FSV were individually approached and asked the same
“focused” questions in the form of semi-structured questionnaires.

The FGD participants worked daily with dairy farmers in Cajamarca on both a clinical and
an advisory or training basis. The FSV worked in agriculture stores, where they sell, among
other things, animal drugs over the counter (i.e., without a prescription). The typical
clientele of both groups of participants consists of small, poor, rural farmers with 1 to 5
cattle that are housed and grazed on small pastures, manually milked, and produce 5 to 10
kg of milk daily.

A written discussion guide and questionnaire developed based on a review of the literature
and clinical veterinary expertise was used (available online: http://dx.doi.org/10.3168/jds.
2013-7045). It is important to note that although all questions on the guide were asked, the
discussion was dynamic and participants often elaborated on a topic at length and were
allowed to branch out into other related topics. The FGD and interviews were conducted in
Spanish at Foncreagro offices and in feed-stores, respectively, and audio-recorded in July
2012. Approval for this study was obtained from the Institutional Review Board of the
University of Pennsylvania (Philadelphia) and from the Comité Etica of the Universidad
Peruana Cayetano-Heredia (Lima, Peru).

Interviews were transcribed verbatim by a professional Peruvian transcriber. Transcripts
were read in toto by a single investigator to identify key codes (a group of words or
statements that relates to the same central meaning) and to develop a coding dictionary using
grounded theory; in the grounded theory method, categories are developed from a close
reading of the data, content is coded, and category counts are considered as codes are
synthesized (Glaser and Strauss, 1967). Transcripts were loaded into NVivo software
(version 10.0, 2012; NVivo qualitative data analysis software, QSR International Pty. Ltd.,
Doncaster, VIC, Australia), which allows text to be coded, sorted, retrieved, and queried
across sources (i.e., focus groups, interviews), individual participants and attributes
(including sex, profession, and years in the profession). The data were coded using the
constant comparative method, which involves the revision of coding as themes emerge from
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the data and the checking of coding against that of other documents to establish similarities
and differences across data sources and participants (Glaser, 1965). Briefly, information
pertaining to a particular theme was labeled with a relevant code, and responses could be
assigned as many codes as were applicable. For example, if a participant mentioned how
economic hardships of a client prohibited them from buying the appropriate amount of an
antibiotic, this quote was coded as “inappropriate use of antibiotics,” “underdosing,” and
“economic hardships.” Codes were considered important if they were mentioned more than
5 times or discussed by more than 3 participants.

RESULTS

Six veterinarians participated in each FGD, including 5 men and 1 woman (FGD1) and 4
men and 2 women (FGD?2). Eight FSV, all men, were interviewed. Veterinarians had been
practicing for an average of 6.8 yr (FGD1) and 5.5 yr (FGD2), and FSV had worked for an
average of 6.2 yr in their stores. Thematic saturation, or the replication of data collected
from different participants that are similar and fit within the same category (Meadows and
Morse, 2001), was achieved with these 2 FGD and 8 FSV interviews.

Veterinarians identified 4 main criteria for proper antibiotic use (Table 1). First, antibiotics
should be used in the correct clinical situation; that is, for a bacterial infection only.
Conversely, other drugs—especially antiparasitics—should not be used in the place of an
antibiotic when an antibiotic is called for. Second, the recommended dosage should be
followed, both in terms of quantity (mg/kg) and duration of treatment. Third,
microbiological tests should be used to identify the pathogen and its resistance profile.
Fourth, drug withdrawal times should be respected to avoid the occurrence of antibiotic
residues in milk. All veterinarians agreed that farmers generally failed to adhere to all 4
criteria. For FSV, the correct use of antibiotics consisted of specifically not confusing an
antibiotic with an antiparasitic drug and using the proper dose (mg/kg). Three of the 8 FSV
thought that antibiotics were more or less appropriately used among their clients, whereas 5
thought that antibiotic use was inappropriate and indiscriminate.

Veterinarians expressed that, because they are always able to examine the affected animal
and make an informed clinical decision, their prescribing practices were generally
appropriate. The FSV mentioned that, because they were unable to observe the animal and
had to depend on often vague descriptions of symptoms from owners, they felt less able to
ensure the proper use of antibiotics than veterinarians; furthermore, all of the FSV reported
that at least half of their clients who purchased antibiotics requested a specific antibiotic
instead of asking the vendor for guidance. Both types of prescribers acknowledged that they
sometimes felt obliged to prescribe antibiotics inappropriately. The most frequently cited
factors associated with inappropriate prescribing are listed in Table 2 and illustrated in a
conceptual framework in Figure 1. Relevant quotes detailing barriers to prescribing are
shown in Table 1.

The clinical situation was the most important factor determining a prescriber’s choice of
antibiotic and decision to prescribe. Veterinarians asserted that a thorough examination of
the animal and a detailed history were necessary before prescribing an antibiotic, and broad-
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spectrum antibiotics were generally the drugs of choice. Seven of the 8 FSV reported trying
to obtain some sort of history of the sick animal before recommending an antibiotic.

According to the veterinarians, oxytetracyclines are the most commonly prescribed
antibiotics in Cajamarca, and over-reliance on this antibiotic was due, in large part, to the
widespread availability of this drug and the relative paucity of other drugs on the market in
Cajamarca (Table 1). Veterinarians reported that a revolving selection of antibiotics tended
to be available in feed stores, with different names, packaging, and active ingredients, thus
complicating the consistent use of antibiotics by both farmers (who often rely on visual
memory of a drug) and veterinarians (who were not always able to subsequently locate a
product they had used in the past). None of the FSV believed that inventory in their own
store was a problem, but one of the FSV mentioned that adulterated or counterfeit drugs
were widely sold on the market and that many farmers were often sold inadequate products
by other vendors.

Veterinarians mentioned that the low education level of their clients and their limited ability
to understand drug indications, active ingredients, or disease pathologies sometimes
influenced their prescribing practices: they often felt unable to explain why a certain drug is
needed for a certain period of time and at a certain dose, and they maintained very low
expectations that their instructions would actually be followed by farmers. In contrast, half
of the FSV, while acknowledging the limited ability of clients to understand drug indications
and disease, believed that the instructions they gave their clients when dispensing antibiotics
were adequately followed.

Major determinants of the type and quantity of antibiotic prescribed by both veterinarians
and FSV involved clients’ expectations or habits and needs. First, farmers acquire customs
from their family, friends, and neighbors, often leading them to purchase the same products,
even if their efficacy is limited. Second, financial constraints were a major limiting factor in
the ability to effectively treat animals. The majority of farmers in the area are quite poor
(earning less than $1.25 a day), and the sale of milk constitutes their sole source of income.
Both veterinarians and vendors admitted to sometimes prescribing antibiotics they knew
were not going to be effective because farmers could not afford anything else.

Veterinarians felt pressure to compete with other prescribers (e.g., FSV and drug promoters)
in providing drugs and services to farmers. They felt that they were at a disadvantage
compared with nonprofessional prescribers for whom economic motivation was a high
priority and a lack of clinical knowledge often resulted in inappropriate prescribing
practices. Veterinarians also expressed concern that farmers were more likely to buy their
drugs from nonprofessional prescribers who were more likely to “accommodate” their
preferences than a veterinarian, and that veterinary care was only sought in complicated
clinical situations that could not easily be handled by a nonprofessional. Overall,
veterinarians were mistrustful of nonprofessional prescribers. In contrast, all FSV mentioned
that, especially if a case was complicated or unclear, they would defer to a veterinarian or
encourage clients to seek veterinary help. Overall, FSV appeared to view veterinarians as
collaborators and valuable sources of clinical expertise for treating clients” animals rather
than as competition.
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DISCUSSION

Overall, prescribers felt that antibiotics were not often used appropriately for a variety of
reasons and that there was often little they could do to improve antibiotic use among their
clients. Training or educating farmers on the appropriate use of antibiotics was attempted by
both veterinarians and FSV but was not always successful, especially because farmers
sometimes received conflicting advice and information from a variety of prescribers.
Furthermore, the appropriate use of antibiotics sometimes depended on other parties, such as
milk companies that readily purchased milk with antibiotic residues.

Some of the drivers behind antibiotic prescribing practices in veterinarians and FSV are
similar to those encountered in human medicine in other LMI countries. In Sri Lanka, for
example, Wolffers (1987) found that no information on proper drug use was provided with
the sale of antibiotics and that pharmacy personnel had no pharmaceutical qualifications and
knew little about the drugs they were dispensing. In Peru, Paredes et al. (1996) found that
the practices of antibiotic prescriptions by physicians were more related to social
expectations and perceptions of the physician’s role than to medical or scientific reasoning.
Radyowijati and Haak (2003) found that a lack of appropriate knowledge on the part of
providers, lack of trust in delayed laboratory results, unstable or inadequate drug supply,
economic incentives, and the desire to meet patient demand led to inappropriate antibiotic
prescribing by physicians and pharmacists. Similarly, some of the barriers to appropriate
prescribing were found to be similar in human medicine: Haak (1988) found that patients in
Brazil based their decisions to buy antibiotics on advice from friends and relatives, who, in
turn, were strongly influenced by previous medical prescriptions and their own habits and
customs; Sahoo (2008) found that incomplete courses of antibiotics in India due to patient
poverty were common. Although we noted significant overlap in the obstacles to appropriate
prescribing reported by veterinarians and FSV, some differences were noted, including the
limited availability of certain drugs and competition from nonprofessional prescribers (in the
case of the veterinarians) and the inability to examine the animal (in the case of FSV).

Veterinarians expressed skepticism toward and mistrust of other nonprofessional prescribers
(FSV, drug promoters, and technicians). The FSV viewed veterinarians as important
collaborators in improving animal health in Cajamarca. Improved relations and interactions
between these groups of prescribers would likely be useful in dispelling misconceptions and
could contribute to the promotion of the improved use of antibiatics. In particular, the
training of FSV by veterinarians in the appropriate use of antibiotics and the development of
specific guidelines for appropriate prescribing and training of farmers could be useful.

Several possible limitations of the study are worth mentioning. As in many qualitative
studies, potential information bias and limited generalizability are important limitations. The
participants may have been motivated by social desirability and therefore may not have been
entirely forthright in their responses; however, because the focus group methodology is one
of the best ways to promote candid discussion and peer interaction (Kreuger, 1994),
information bias may have been mitigated.
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The generalizability of the results of this study may be limited, as veterinarians and FSV
were from a single geographic region. Furthermore, the veterinarians were employees of a
nonprofit organization that aims to improve farming practices on small dairy farms;
participants may therefore have been especially attuned to concepts of best-farming
practices and motivated by outcomes related to sustainable farming practices rather than
strictly to animal health. The number of FSV interviewed, although appearing small,
achieved thematic saturation, or the replication of data collected from different participants
that are similar and fit within the same category (Meadows and Morse, 2001). Overall, a
wide range of topics was discussed in the FGD and interviews, and many overlapping
themes were found in both groups; it is likely that aspects of the discussion are generalizable
to the use of antibiotics in dairy cattle across Peru and throughout LMI countries in Latin
America.
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Conceptual framework describing the factors influencing the prescribing practices of animal

health professionals. Color version available in the online PDF.
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Table 1

Quotes illustrating various topics discussed in focus group discussions (FGD1 and FGD2) with veterinarians
and interviews with feed-store vendors (FSV)

Topic

Relevant quote

Appropriate antibiotic use

Appropriate drug for clinical
situation

Proper dosing

Use of diagnostic tests

Avoidance of residues

Barriers to proper prescribing

Perception of clients” abilities

Clients’ habits

Clients’ economic means

Drug inventory

“What we often see in the field is the misuse of antibiotics. For any disease, people reach for antibiotics
without a proper diagnosis. We also see many cases where an antibiotic is confused with an antiparasitic
drug—in some cases, people think they’re dosing [against parasites] but they are in fact using an
antibiotic.” (Veterinarian, FGD1)

“If, for example, we tell [a farmer] that they have to dose the animal with 1 mL/kg, the farmer doesn’t do
so; some apply less, others apply more, saying “More is better,” although not always. In the field, people
often do not pay attention to indications [for the drug].” (Veterinarian, FGD2)

“Commonly, rural people or professionals in the field are not used to relying on or using a diagnostic
laboratory test or microbiological diagnosis involving an antibiogram, because the owner can hardly afford
that expense.” (Veterinarian, FGD1)

“Most producers know that milk with residues should not be sent [to the milk company]. If the milk
company doesn’t say anything to them and we tell them they shouldn’t send milk with residues, they send
itanyway.” (Veterinarian, FGD1)

“The problem here is that farmers have a very limited education. Most haven’t even been to primary
school. Even when they receive training [in proper drug usage], they get confused because each
veterinarian from each laboratory has his own criteria, so the farmers easily get confused.” (FSV)

“There are products that remain etched in the mind of the producer that they think can cure anything. [...]
Above all, they do things this way because their parents did things this way, so they continue doing so, and
oftentimes it is difficult to get them to change.” (Veterinarian, FGD2)

“More than anything, | always say that the market of small producers has a lot to do with price. [Farmers]
are always looking for the cheapest product. [...] For example, penicillin is most expensive,
oxytetracyclines are cheapest, and there are a large number of products of later generations which are
much more expensive — impossible to use them in rural areas.” (FSV)

“It was very difficult to obtain penicillins on the market, which is why | say the market was not providing
them. Oxytetracycline was used so often, and a study showed that Staph. aureus was highly resistant to
antibiotics. Animals responded well to penicillin, but it was hard to find that drug.” (Veterinarian, FGD1)
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Frequency of discussion of essential points found to significantly influence antibiotic prescribing practices of

veterinarians and feed-store vendors (FSV)

Item No. of timestopic was No. (%) of No. of timestopic  No. (%) of FSV
discussed by veterinarians wasdiscussed by  referring to topic

veterinarians referring to topic FSv

Importance of the clinical situation 6 4 (33) 5 3(38)

Awvailability of drugs/prescriber’s inventory 13 6 (50) 0 0(0)

Competition from other FSV 22 7 (58) 12 8(100)

Perception of clients’ abilities 12 7 (58) 14 7(88)

Clients’ habits 12 10 (83) 5 2(25)

Clients’ economic means 17 10 (83) 7 7(88)

Ability (or inability) to examine client’s 4 2(17) 6 5(63)

animal
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