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ABSTRACT

Background and Aim: Antimicrobial resistance (AMR) presents a critical global health threat, compromising the efficacy
of treatments across human, animal, and environmental health domains. While efforts have predominantly focused
on livestock and human medicine, the role of pet owners remains underexplored, despite their direct involvement in
antimicrobial administration and influence on veterinary decisions. This study aimed to assess perceptions, knowledge,
and practices regarding antimicrobial use and resistance among pet owners in Chile, providing a baseline to inform future
education and policy initiatives under a One Health framework.

Materials and Methods: A cross-sectional survey targeting adult dog and cat owners was conducted from May 19 to 21,
2023, in Santiago, Chile, during a large public pet-focused event. Using a validated questionnaire, data were collected on
demographics, pet characteristics, knowledge, attitudes, and practices related to antibiotics and AMR. A total of 378 valid
responses were analyzed. Descriptive statistics and Chi-square tests were applied to examine associations, particularly
between education level and reported practices.

Results: Most respondents were female (74.4%) with professional degrees (64%) and aged between 21 and 50 years. Dogs
were more commonly owned (73.8%) than cats (26.2%). While 86.2% reported their pet had received antibiotics, only
68.2% recalled veterinarians confirming proper administration understanding. A strong majority agreed that antibiotics
should only be used for bacterial infections and opposed acquiring them without a prescription. Notably, 92.4% stated that
they would stop treatment early if improvement was observed. Approximately 52% had used human antibiotics for pets,
and 38% were open to substituting prescribed veterinary antibiotics with human ones. No significant association was found
between education level and antibiotic use behaviors (p > 0.05).

Conclusion: Findings reveal important gaps in owner understanding and adherence to antimicrobial guidelines, particularly
regarding treatment completion and human antibiotic use in pets. Strengthening veterinarian-owner communication,
promoting species-specific antibiotic use, and enhancing awareness of AMR’s broader implications are essential. These
insights support targeted educational efforts and integration of pet owner perspectives into national AMR strategies to
advance One Health goals.
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INTRODUCTION

Antimicrobial resistance (AMR) represents a
significant global health threat because it compromises
the effectiveness of antimicrobial agents used to
treat infections in humans, animals, and plants [1-3].
Without intervention, AMR infections could result in
up to 10 million deaths annually and cause a projected
global economic loss of USD 100 trillion by 2050 [4].

In response, many countries adopted the Global
Action Plan (GAP) in 2015 to combat AMR [5]. The plan
was developed collaboratively by the World Health
Organization, the Food and Agriculture Organization,
and the World Organization for Animal Health [6]. In
2022, the United Nations Environment Program also
joined the global AMR initiative, reinforcing the need for
a multidisciplinary and collaborative approach [7]. The
GAP outlines core objectives, including raising awareness
through education and promoting the responsible use
of antimicrobials in both human and veterinary sectors.
These objectives target not only healthcare workers,
veterinarians, and plant health professionals but also
aim to engage the broader community [6].

Despite global efforts to control AMR, focusing
primarily on livestock, humans, and food production
chains [8, 9], companion animals remain largely
overlooked. This is notable given that they account
for approximately 30% of veterinary antimicrobial
use and are often treated with off-label human
medications [10-13]. Studies on veterinary prescribing
practices have identified frequent deviations from
antimicrobial stewardship guidelines. Common issues
include the use of critically important antibiotics as
first-line treatments, a high frequency of empirical
prescriptions, and the use of antibiotics without
confirmed bacterial infections [14-16].

In contrast, limited research has focused on the
perceptions of pet owners, despite their key role in
administering antimicrobials and influencing veterinary
treatment decisions [17]. While pet owners generally
trust veterinarians and follow instructions, their
understanding of AMR-related risks varies significantly
across different contexts [18—20].

Although some progress has been made -
such as increased public awareness of AMR in
the UK [21, 22] - studies by Smith et al. [22] and
Scarborough et al. [23] in the UK and Australia
reveal persistent gaps in understanding, particularly
regarding zoonotic transmission. For example,
Scarborough et al. [23] reported that while most
respondents agreed veterinarians should prescribe
antibiotics only, when necessary, few recognized the
broader human and environmental implications. In
contrast, Candellone et al. [24] found that 84% of
participants understood AMR, and 96% viewed it as a
serious issue affecting both human and animal health.
Similarly, Taylor and Scallan Walter [19] observed
that 62% of pet owners acknowledged that antibiotic
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use in pets could contribute to AMR, and over 90%
supported prudent prescribing practices. However,
fewer respondents recognized AMR as a threat to
animal health (44.4%) or acknowledged the possibility
of interspecies transmission (29.1%).

Interestingly, Candellone et al. [24] found no
significant relationship between education level and
AMR knowledge or concern. Such knowledge gaps
may hinder broader recognition of the public health
risks posed by inappropriate antimicrobial use in
pets, including the potential transmission of resistant
bacteria to humans [19, 25]. Therefore, addressing AMR
effectively requires public education for pet owners and
enhanced training for veterinarians in antimicrobial
stewardship [22].

In 2017, Chile adopted a One Health strategy
with the launch of its National Plan Against AMR [26].
The plan set specific targets for antimicrobial use in
companion animals, emphasizing infection prevention,
control, and usage monitoring [27]. This initiative
involves collaboration with multiple organizations,
including the Intersectoral Roundtable for the Control
of AMR in Companion Animals, which is coordinated by
the Chilean Veterinary Medical Association [28]. Initial
analyses of prescribing patterns revealed that the most
commonly prescribed first-choice antibiotics for pets in
Chile were amoxicillin-clavulanic acid, enrofloxacin, and
doxycycline. Notably, many of these prescriptions were
empirical and not based on laboratory testing, despite
being classified as critically important antimicrobials in
clinical settings [29].

Despite global efforts to combat AMR, research
and policy initiatives have primarily focused on
livestock, human health, and food production systems.
Companion animals — particularly dogs and cats — have
received comparatively little attention, even though
they represent a substantial proportion of veterinary
antibiotic use and frequently receive medications based
on empirical judgment. Notably, pet owners are directly
involved in administering antimicrobials and can
influence prescription practices through expectations
or misunderstandings, yet their perceptions,
knowledge, and behaviors remain understudied in
many regions. Most of the available studies on pet
owners’ understanding of AMR originate from high-
income countries such as the UK, Italy, Australia, and the
United States. These studies show inconsistent levels of
awareness, especially regarding zoonotic transmission
and the implications of using human antibiotics in
animals. However, there is a lack of comparable data
from Latin American contexts, particularly from Chile,
where national One Health strategies have been
implemented but pet owner engagement remains poorly
characterized. Moreover, few studies have examined
the relationship between owners’ demographic profiles
(e.g., education level, health sector affiliation) and
their antibiotic use behaviors. This represents a critical
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gap in achieving effective antimicrobial stewardship in
companion animal medicine.

To address this gap, the present study aimed to
assess the perceptions, knowledge, and self-reported
practices related to antimicrobial use and resistance
among traditional pet owners in Chile. By conducting a
cross-sectional survey at a large-scale public pet-focused
event in Santiago, this research sought to: (1) establish
a baseline of owner awareness regarding prudent
antibiotic use and AMR; (2) examine how demographic
factors influence antimicrobial-related attitudes and
behaviors; and (3) identify actionable targets for
educational, veterinary, and policy interventions.
The findings are intended to inform Chile’s ongoing
national AMR efforts and contribute to broader One
Health strategies by incorporating the often-overlooked
perspectives of companion animal caregivers.

MATERIALS AND METHODS

Ethical approval and Informed consent

The study complied with the ethical principles
outlined in the Declaration of Helsinki for research
involving human participants and was approved by
the Scientific Ethics Committee of the Central-South
Macrozone at the University of Santo Tomas (Approval
code: CEC-CS-UST-129-21). Before participation, all
respondents provided informed consent, and the
confidentiality of their data was ensured.

Study period and location

A cross-sectional survey was conducted between
May 19 and 21, 2023, in Santiago, Chile. The study
targeted adult Chilean dog and cat owners, who were
invited to participate voluntarily.

Development and validation of survey instruments

A minimum sample size of 300 completed
surveys was calculated to ensure statistical validity,
based on a 95% confidence level and a 5% margin of
error. The initial version of the survey was developed
collaboratively by two veterinary physicians specializing
in companion animal medicine and one with expertise
in microbiology. The draft was subsequently reviewed
and validated by a sociologist. Revisions were made to
clarify Module 3, particularly regarding the identification
of participants affiliated with the healthcare sector and
to enhance overall comprehension. The revised version
was pre-tested by 10 veterinarians, who reported no
further suggestions for improvement. The final survey
instrument was approved by the sociologist before
deployment.

Participant recruitment and data collection
Participants were recruited in person at a large-
scale pet-focused public event in Santiago, attended
by approximately 8,000 individuals (https://www.
expomascotasyanimales.com). A convenience sampling
method was employed. Inclusion criteria required
participants to be at least 18 years old and to be
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the primary caretaker (tutor) of at least one dog or
cat. The study’s objectives, data usage protocols,
and confidentiality safeguards were explained to all
respondents. Informed consent and survey instruments
were distributed and collected in physical (paper)
format.

Survey content and structure

The survey comprised four structured modules:

e Module 1: Demographic information (age, sex,
education level, and professional affiliation with
the health sector).

e Module 2: Pet characteristics (species, age, sex, and
breed).

e Module 3: Knowledge and attitudes related to
antibiotic use and AMR, assessed using a 5-point
Likert scale ranging from “strongly agree” to
“strongly disagree”.

e Module 4: Self-reported practices concerning
veterinary antibiotic use and communication with
veterinarians.

Data management and statistical analysis

Survey responses were digitized using Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA) and
organized by module. The dataset was cleaned and
coded before statistical evaluation. All analyses were
performed using RStudio (version 2023.06.0421, R Core
Team, Vienna, Austria). Frequency distributions were
calculated for each variable. Demographic variables
(age, sex, education level, and health sector affiliation)
and prior experiences with antimicrobial therapy were
used to explore associations with knowledge and
behavior-related responses. Chi-square tests were
employed to analyze categorical data, specifically to
examine the relationship between education level and
selected survey responses. Statistical significance was
set at o = 0.05.

RESULTS

Demographics

A total of 378 valid responses were collected
under Module 1. The most represented age group was
41-50 years (27.8%), followed by 21-30 years (26.5%)
and 31-40 years (24.3%) (Figure 1a). The majority of
respondents identified as female (74.4%), with male
(23.3%) and non-binary individuals (1.3%) comprising
the remainder (Figure 1b). In terms of educational
attainment, most participants held a professional
(bachelor’s) degree (64%), followed by those with
postgraduate qualifications (16.2%) and secondary-
level education (14.8%). A smaller proportion reported
having a technical degree (0.5%), incomplete university
studies (0.3%), or did not disclose their education level
(4.2%) (Figure 1c). In addition, 35.7% of participants
reported working in the human or animal health sector.

Pet characteristics
According to Module 2, most respondents were
dog owners (73.8%), while 26.2% reported owning cats
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Figure 1: Demographics of dog and cat owners surveyed
(n = 378) by (a) age, (b) sex, and (c) highest level of
education.

(Figure 2a). The majority of pets were between 1 and
6 years old (57.7%), followed by those aged 7-10 years
(25.9%) (Figure 2b). Among dog breeds, mixed breeds
were the most common (46.2%), followed by poodles
(11.5%) and German shepherds (5%). Among cats,
the majority were short-haired domestic cats (69.7%)
(Figure 2c).

Antibiotic knowledge

In Module 3, respondents showed the highest level
of agreement with the statement that antibiotics should
be used exclusively to treat bacterial infections. The
strongest disagreement was noted for the statement
suggesting that antibiotics should be obtained without
a prescription. The most diverse range of opinions was
observed in response to the idea that veterinarians
should always prescribe antimicrobials for respiratory
or digestive conditions (Figure 3).

Antimicrobial use behavior

Module 4 captured data on past antibiotic use
in pets and owner-veterinarian communication.
Asignificant proportion of respondents (86.2%) reported
that their pet had previously received antibiotics. Most
participants (82.8%) stated that veterinarians had
explained the importance of adhering to prescribed
dosage schedules and treatment duration, and 94.2%
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reported that treatment typically resulted in clinical
cure (defined as the resolution of symptoms and return
to normal health). However, only 68.2% of respondents
indicated that the veterinarian confirmed whether they
understood how to administer the antibiotic through
the prescribed route (Table 1).

Regarding antibiotic use practices, 92.4% of
respondents admitted that they would discontinue
treatment early if their pet’s condition appeared to
improve. In addition, 89% expressed a willingness
to pay for diagnostic testing to ensure the correct
antibiotic was prescribed. Human antibiotics
had been used on pets by 51.9% of respondents,
and 38.1% were open to substituting veterinary
antibiotics with human medications when feasible.
Chi-square analysis showed no statistically significant
associations (p < 0.05) between education level and
responses to these questions, indicating that education
did not influence antibiotic use behaviors (Table 2).

In terms of preferred formulations, syrup was
the most favored (47.1%) followed by tablets (29.4%).
Other preferences included capsules (5.8%), creams
or ointments (3.4%), and hospitalization (0.3%).
Notably, 13% expressed no preference, and 1.1% did
not respond. The most commonly prescribed antibiotic
form was tablets (37.6%) followed by syrup (28.8%).
Less frequent were injectables (3.1%), capsules (2.9%),
and ointments (1.1%). A notable proportion (26.8%)
either did not recall the prescribed form or left the
question unanswered.

DISCUSSION

Owner awareness and understanding of AMR

Bacteria associated with companion animals can
develop AMR, much like bacteria affecting humans,
particularly when antibiotics are misused in veterinary
care [30]. This misuse diminishes treatment efficacy
and increases the risk of transmitting resistant strains
to humans. Close physical interaction between pets and
their owners further exacerbates this risk, underscoring
the need for a One Health approach that emphasizes
the interconnectedness of human, animal, and
environmental health [31, 32].

Pet owners play a pivotal role in mitigating
AMR by ensuring the responsible use of antibiotics
and maintaining animal health through preventive
care [30]. Their behaviors directly influence AMR
trends and are essential for both animal welfare and
broader public health goals [33, 34]. However, their
effectiveness depends heavily on awareness and
comprehension of AMR-related issues [35, 36]. Studies
by Golovliov et al. [36] and Pinto et al. [37] show that
higher awareness levels are associated with preventive
practices that help minimize unnecessary antibiotic use
and slow the development of resistance.

In the present study, most respondents
demonstrated a basic understanding that antibiotics
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Figure 2: Characterization of the respondents’ pets (n = 378) by (a) pet species, (b) pet age, and (c) pet breed.

Table 1: Opinions on the use of antimicrobials and the
veterinarian’s indications for their use.

Question n Yes (%)
Has your pet ever received antibiotics? 378 86.2
The veterinarian explained the importance of 326  82.8
respecting the administration schedules and

treatment duration.

Did the veterinarian ask you if you know howto 326 68.2
administer the antibiotics?

Of the times you have used antibiotics on your 326 94.2

pet, has the treatment shown clinical cure?

Clarification: N=Total number of people who answered the question;
Yes (%): percentage of people who answered “Yes” to the question

should be reserved for bacterial infections and
acknowledged the importance of AMR as a concern
for both human and animal health. Nonetheless, a
significant proportion believed antibiotics should

always be prescribed for respiratory or digestive
symptoms or after surgical procedures such as
gonadectomy. This suggests potential misconceptions
about when antibiotic treatment is clinically
appropriate and may reflect unrealistic expectations
that place undue pressure on veterinarians to prescribe
medications.

While there was general recognition of the public
health risks associated with indiscriminate antibiotic use
in pets, the findings suggest only a partial understanding
of the One Health framework linking human and animal
AMR. Interestingly, many respondents expressed
optimism that pharmaceutical companies would
develop new antibiotics in the future. Although this
outlook is understandable, it may inadvertently reduce
the urgency to adopt more conservative antibiotic
practices today.
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Figure 3: Survey respondents’ general attitudes and knowledge about antibiotics and AMR using a 5-point Likert scale

ranging from “strongly agree” to “strongly disagree”.

Table 2: Association between the highest level of
education (high school, professional degree, postgraduate
degree, technician, incompleted university education, not
answered) and the response to the questions regarding
the use of antibiotics.

Yes (%)
92.4

p-value
0.6911

Question n
367

If you see improvement in your pet after
starting treatment with antibiotics, would
you end the treatment sooner than your
veterinarian’s prescription?

Do you use or have you used human
prescription antibiotics on any of your
pets?

If you could replace a veterinary
antibiotic prescribed for your pet with
another for human use, would you do it?
Would you be willing to pay for an
additional examination to determine the
most appropriate antibiotic for your pet?

360 51.9 0.2562

373 38.1 0.0920

362 89  0.1029

Clarification: N=Total number of people who answered the question; Yes
(%): percentage of people who answered “Yes” to the question

Demographic comparisons with previous studies

This study found that 74.4% of the 378
respondents were women, which aligns with findings
from similar surveys conducted in the United States,
Italy, and Australia [19, 23, 24, 38—-40]. This may reflect
women’s predominant role in making household
decisions related to pet care [41]. Alternatively, it could
be attributed to higher female participation in face-
to-face survey formats, which may introduce sampling
bias [42]. Atero et al. [43] similarly reported a majority
of female respondents in their assessment of Chile’s
dog and cat population, suggesting a stronger affinity
for companion animals among women.

According to 2023 demographic statistics [44], the
percentage of women in Italy, Australia, the U.S., and
Chile is around 50%. Specifically, Chile’s 2024 census
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reported 51.5% female representation [45]. Therefore,
the high proportion of female respondents in this study
likely reflects gendered interests in animal care rather
than demographic imbalance.

Most participants were between 31 and
70 years of age, which is consistent with earlier
findings [19, 23, 24, 39-40]. However, only 3.4% of
respondents were over 60 years old, in contrast to
30.9% in the study by Atero et al. [43]. This discrepancy
could be due to the context of data collection, which
took place at a large public event likely under-attended
by older adults.

With respect to education, most respondents
held a professional degree. International comparisons
also show a diverse range of educational backgrounds
among pet owners. For instance, 41% of Australian
respondents had postgraduate education [23], 49% of
Italian participants had university degrees [24], and
75% of respondents in another U.S. study held associate
degrees or higher [19]. The demographics of this
study similarly mirror the findings of Atero et al. [43]
concerning pet species, age range (1-6 years), and breed
distribution, where mixed-breed dogs predominated.

Communication and adherence in veterinary practice

Addressing AMR effectively requires not only
appropriate prescription practices by veterinary
professionals but also informed compliance by pet
owners [25, 41]. Alarmingly, 92.4% of participants in
this study reported that they would stop antibiotic
treatment early if their pet appeared to improve
— substantially higher than the 17.1% reported by
Candellone et al. [24]. This behavior suggests significant
gaps in understanding proper antibiotic use and may
reflect a lack of trust in veterinary guidance.

A growing body of literature supports a shift
from paternalistic decision-making models to shared
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decision-making approaches in veterinary practice,
which may help strengthen trust and reduce antibiotic
misuse [41]. Veterinarians may also experience pressure
from clients to prescribe antibiotics unnecessarily,
further complicating stewardship efforts [22, 40].

A study by Marta-Costa et al. [46] from Portugal
has revealed that even individuals in health-related
fields, including undergraduate and postgraduate
students, sometimes discontinue pet antibiotic
treatments prematurely, highlighting the pervasiveness
of knowledge gaps across educational backgrounds.

Economic constraints and the desire for rapid
recovery are also common barriers to appropriate
antibiotic use [40, 47]. Moreover, “just-in-case”
prescribing continues to be a significant contributor to
AMR in veterinary settings [48], requiring educational,
regulatory, and technological interventions to curb
unnecessary prescriptions [49].

In this study, nearly 95% of respondents
reported successful clinical recovery following
antibiotic treatment, reinforcing the importance of
proper use. However, only 68.2% indicated that their
veterinarian confirmed whether they fully understood
the administration instructions. This highlights a
critical opportunity for veterinarians to improve
communication and reinforce adherence by providing
clear, comprehensive guidance, especially considering
that a previous study by Arnecke et al. [50] reported
high percentages of pet owners’ interest in receiving
information regarding AMR.

Public health
considerations

Efforts to reduce antibiotic use in companion
animals have largely targeted individual behavior
change, focusing either on veterinarians or pet owners.
However, a broader and more integrative strategy is
needed — one that addresses educational, behavioral,
and systemic drivers of AMR [51].

This study enhances the growing understanding of
AMR from a One Health perspective by highlighting the
often-overlooked role of pet owners in antimicrobial
misuse. Key issues identified include the use of human
antibiotics on pets and the premature cessation of
treatments. These practices increase the risk of resistant

implications and One Health

pathogens developing in domestic environments
and spreading across human-animal-environment
interfaces.

Compounding this risk is the fact that some
antibiotics used in both humans and animals are also
employed in plant agriculture, facilitating the transfer
of resistant genes across ecological boundaries [30].
The findings highlight critical gaps in knowledge and
practice among pet owners in Chile and emphasize the
need for a broader inclusion of veterinary perspectives
to develop a cohesive, collaborative, and contextually
relevant AMR response.

Moving forward, enhanced public education,
stronger veterinarian-client communication, and
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multisectoral policy development are essential to
achieving AMR containment goals. These efforts will
help safeguard both animal and human health while
advancing the One Health agenda in Chile and beyond.

CONCLUSION

This study provides critical insight into the
perceptions, knowledge, and behaviors of Chilean pet
owners regarding antimicrobial use and resistance.
Of the 378 respondents surveyed, the majority
demonstrated a basic understanding of AMR,
particularly that antibiotics should be used exclusively
for bacterial infections and not obtained without a
prescription. However, misconceptions persisted,
many believed antibiotics should be automatically
prescribed for respiratory or digestive conditions or
post-surgical procedures. Alarmingly, 92.4% indicated
they would discontinue treatment early if their pet’s
condition improved, and over half (51.9%) had used
human antibiotics in animals. Notably, no statistically
significant association was found between education
level and prudent antimicrobial behaviors, underscoring
that awareness gaps exist across demographic strata.

The practical applicability of these findings
lies in shaping targeted awareness campaigns and
veterinarian communication strategies. Veterinarians
should proactively engage pet owners in discussions on
treatment adherence, antibiotic specificity, and AMR
consequences. Veterinary education and public health
messaging should reinforce the One Health perspective,
emphasizing the interconnectedness of human, animal,
and environmental health and the critical role pet
owners play in reducing the spread of resistant bacteria.

A major strength of this study is its pioneering
nature, it represents the first survey-based assessment
of antimicrobial perceptions among pet owners in
Chile, using a validated, multidisciplinary-developed
questionnaire administered at a large-scale public
pet event. The inclusion of respondents from diverse
backgrounds adds valuable baseline data to inform
Chile’s national AMR action plan in companion animal
care.

However, the study has several limitations. First,
the use of convenience sampling at a public pet-
focused event may have introduced selection bias, as
attendees likely had a greater-than-average interest
in animal health. Second, geographic coverage was
limited to Santiago, where access to veterinary services
is relatively high; thus, the findings may not fully reflect
the perceptions of rural or underserved populations.
Third, the cross-sectional nature of the study restricts
causal inference and only captures a snapshot in time.
In addition, veterinary perspectives were not captured,
limiting the ability to triangulate owner-reported data
with professional practice.

Future research should expand geographically to
include rural regions and underrepresented populations
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and incorporate veterinarian and policy-maker
perspectives for a more comprehensive understanding.
Longitudinal studies could also help assess how
interventions influence owner knowledge and behavior
over time. In addition, qualitative methods such as
interviews or focus groups may provide a richer context
to further explore motivational drivers and barriers to
antimicrobial stewardship among pet owners.

Thisstudyhighlightssignificantgapsinantimicrobial
use behaviors among Chilean pet owners, despite overall
awareness of AMR. These findings emphasize the need
for improved veterinary-client communication, stronger
public education campaigns, and integrative One Health
policy strategies. By leveraging the central role of pet
owners in antimicrobial administration, Chile has the
opportunity to enhance its national AMR response and
contribute meaningfully to global efforts in preserving
antibiotic efficacy.
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