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One Health (OH) is one of the most essential global programs to rebalance the
animal, human, and plant environments that depend on and affect each other.
One element of the OH program is to draw attention to the phenomenon of
antimicrobial resistance (AMR), which poses a very high risk to human and animal
health. OH is not only a health-promoting project but also has an educational
dimension. Therefore, a survey was conducted among 467 veterinary students
studying at top academic centers in Poland to find out whether they had heard
of OH and whether knowledge of OH influences their knowledge and attitudes
related to AMR. The study indicated statistically significant relationships between
familiarity with the OH program and the year of study. The higher the year of study,
the more students heard about OH. It was also shown that students who had heard
of OH were significantly more likely—compared to students who had not heard
of OH—to agree that increasing AMR is influenced by the overuse of antibiotics
in veterinary medicine (70.7 vs. 55%; p = 0.014) and the use of too low doses of
antibiotics in animals (49.8 vs. 28.6%; p = 0.016). The higher the year of study, the
higher the percentage of students who say that carbapenems as antibiotics of last
resort should be reserved only for humans (70% of final-year students vs. 30.8%
of first-year students; p < 0.001). The study's results indicate the effectiveness of
education in fostering positive attitudes toward AMR and the impact of knowledge
of the OH program on knowledge of antibiotic therapy in the spirit of OH.
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1. Introduction

One Health (OH) encompasses a concept where the health of humans, animals (domestic
and wild), plants, and the environment are closely linked and depend on each other
(1). Interdisciplinary social and “metabolic rift” due to rapid, industrial, and urbanization
development led to a reorganization of the global ecological balance (2, 3). The example
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of the COVID-19 pandemic showed how an OH approach that
links people, animals, and plants could help control the spread of
infectious diseases. By working together, OH will respond to health
crises more quickly and manage them more efficiently to ensure
global health security for people, animals, and plants (1). One
Health is an interdisciplinary effort, implemented at different levels,
to achieve optimal health for people, animals, and the environment
in which people and animals live (4).

In an era of anthropocentrism, humans have the most
significant responsibility for the health and security of the planet.
For this reason, OH aims to familiarize people with the benefits
of coordinating health activities across different sectors of human
life and human activity at different levels—from local to regional to
international to global.

The experience of recent decades with epidemics and global
threats from the spread of zoonotic viruses (Ebola, Zika, SARS,
H5N1, H7N9, MERS-CoV, and SARS CoV-2) has clearly shown
how interconnected human and animal ecosystems are and the
need for OH education (5). The interdependence of ecosystems,
including animals and humans, has long been recognized.
However, it was not until the second half of the 20th century that
veterinary epidemiologist Calvin Schwabe clarified it and referred
to it as “One Medicine” (6). His concept was one of the main
elements that, by the end of the first decade of the 21st century,
resulted in the One Health concept (7), which is being developed
and promoted by major global organizations, including WHO,
UNICEE and World Bank (1, 8, 9).

One of the most crucial elements of the cross-sectoral and
interdisciplinary OH effort is the prevention of antimicrobial
resistance (AMR) by limiting antibiotic overuse, which is one of
the main factors contributing to the development of AMR. While
total antibiotic use in the European Union/European Economic
Area (EA/EEA) area has declined by 23% in humans and 43%
in animals (livestock) between 2011 and 2020, AMR in bacteria
from humans living in the EU/EEA region has increased over the
past decade (10). For several years, consumption in this regard has
been higher in humans than in livestock, but at the same time,
resistance to commonly used antibiotics in bacteria from livestock
remains high (10). Companion animals have also been described as
potential reservoirs of AMR, but data are still scarce. For example,
one study evaluating the use of antibiotics in companion pets in
three European countries found that as many as 19% of animals
had received at least one antimicrobial treatment 6 months before
a fecal sample was collected from the animals. Interestingly, 27%
of the samples showed the presence of antibiotic-resistant E. coli
isolates, of which as many as 13% were MDR (11). The use of
antibiotics in pets was evaluated in a study by Bucland et al., which
found that 25% of dogs and 21% of cats seen at veterinary practices
participating in VetCompass in the UK received at least one
antibiotic over 2 years (2012-2014) and 42% of these animals were
given repeated antibiotics (12). From a One-Health perspective,
companion animals might be a source of transmission of resistance
genes and/or resistant bacteria to humans.

The experience of antibiotic reduction in veterinary medicine
may serve as a model for reducing antibiotic consumption in
humans. For this reason, awareness of the OH program’s goals
among physicians, veterinarians, and medical and veterinary
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students, and the reduction of antibiotic use in animals and
humans, is crucial for global public health (10).

Researchers point out that the education of veterinary students
should be focused on issues related to the assumptions of the
OH concept and the role that veterinary graduates must play not
only in ensuring global food but also in viewing the control of
infectious diseases in livestock as going beyond veterinary medicine
and relating to human health (13). For this reason, it is essential
to look at the attitudes of veterinary students toward the One
Health approach.

The results described in this article are part of a larger study. In
early 2022, we published an article based on some survey results—
mainly those related to students’ knowledge and attitudes about
antibiotic therapy (14).

In this article, we analyzed the students’ awareness/lack of
awareness of OH and focused on the role of carbapenems as
antibiotics of last resort. Our goal was to examine whether students
are aware of the approach and if and how awareness of the One
Health approach affects their stated attitudes toward antibiotic use
in animals.

For this study, based on the authors™ previous knowledge and
analysis of other sources in the literature, we adopted the following
research hypotheses:

HI. The higher the year of study, the greater the number of
veterinary students aware of the One Health program.

H2. Students’ declaration of awareness of the One Health
assumptions has an impact on raising their awareness of the
risks of antimicrobial resistance.

2. Materials and methods

2.1. Study design and population

The survey was conducted in Poland’s leading academic
centers, training veterinary students: Warsaw University of Life
Sciences, the University of Life Sciences in Lublin, the University
of Warmia and Mazury in Olsztyn, and the University of
Environmental and Life Sciences in Wroclaw. The population
of students in all years of veterinary medicine studying at these
four universities was 3800. A total of 467 students participated
in the study, which is a substantial quantitative sample for the
entire population. Considering the size of this sample and the
number of veterinary medicine students in Poland (N = 3,800),
the maximum error was 3% for a confidence level of 95% and a
fraction size of 0.5. The survey was conducted between May and
June 2021.

2.2. The questionnaire and data collection
The interdisciplinary team of the article’s authors prepared
the questionnaire with the latest principles of qualitative survey

preparation and implementation. The questionnaire consisted of
three parts. The first part included questions about students’
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general knowledge of antibiotics, experiences with antibiotic
therapy, assessment of their knowledge and that of others
about antibiotics, and the need for education about antibiotics,
antibiotic therapy, and AMR. The second part included questions
testing knowledge of the causes that can cause or increase
AMR and awareness of the global phenomenon of AMR.
The third part included questions on microbiological testing,
as well as recommendations on the use of antibiotics as a
last resort.

The questionnaire was distributed at each academic center
by specially prepared persons responsible for acquainting the
respondents with the topic of the study and its purpose. Prior to the
implementation of the survey proper, a pilot study was conducted
to validate and verify the tool in terms of its structure and purpose.

2.3. Statistical analysis

All statistical analyses were performed in IBM SPSS Statistics
27.0.1.0. For all analyses, a P-level of <0.05 was considered
statistically significant. Cross-tabulations and chi-squared tests
evaluated selected factors.

2.4. Ethical considerations

Study participants were informed that the study was
anonymous and confidential, and results were collected and
analyzed collectively to prevent any possibility of identifying
the study participant. All students gave informed consent to
participate in the study. The study received a favorable decision
from the University of Warmia and Mazury in Olsztyn (Decision
No. 15/2021).

3. Results

Two-thirds of the surveyed veterinary students (63.8%, n =
298) declared that they had not heard of the OH approach. The
higher the year of study and the larger the class of locality, the more
often the students had heard of OH (Table 1).

Students who declared that they had heard of OH gave
themselves a slightly better rating regarding their knowledge of
antibiotics (p = 0.073). Their knowledge of antibiotics was rated
as good or very good by nearly four in 10 respondents (38.5%)
who said they had heard of OH and nearly three in 10 respondents
(27.9%) who said they had not heard of OH.

Apart from the impact of misuse of antibiotics in veterinary
medicine (p = 0.014) and using too low doses of antibiotics in
animals on AMR (p = 0.016), there were no significant differences
in knowledge regarding antibiotic use and the impact on AMR
(Table 2).

Two-thirds of students (65.2%, n = 305) said that direct
contact with companion animals contributes little or nothing to
the likelihood of a population resistant microorganisms in humans:
23.3% (n = 109) said it “has no impact at all,” 24.6% (n = 115)
said it contributes to a “negligible extent,” and 17.3% (n = 81)
said it contributes to a “small extent.” One in seven (16.3%, n
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TABLE 1 Sociodemographic characteristics of respondents (by OH
knowledge) (N = 467).

| have | have not  p-value
heard heard
about OH  about OH
Gender
Female 132 (36.9) 226 (63.1) 0.753
Male 34(33.3) 68 (66.7)
Other 3(42.9) 4 (57.1)
Year of study
I 10 (12.8) 68 (87.2) <0.001
11 24 (25.5) 70 (74.5)
11 38 (42.2) 52 (57.8)
v 47 (44.3) 59 (55.7)
v 37 (53.6) 32 (46.4)
VI 13 (43.3) 17 (56.7)
University
Lublin 36 (45.8) 45 (54.2) <0.001
Olsztyn 50 (25.3) 148 (74.7)
Warszawa 45 (69.2) 20 (30.8)
Wroctaw 36 (29.8) 85 (70.2)
Place of origin
Village with a farm 22 (36.7) 38 (63.3) 0.011
Village without a farm 24 (26.1) 68 (73.9)
City < 50k 30 (28.6) 75 (71.4)
City 50-200k 38 (42.2) 52 (57.8)
City > 200k 55 (45.8) 65 (54.2)

= 76) students said it has any influence, and 18.4% (n = 86)
of students had no opinion on the subject. Students who had
not heard of the One Health approach were slightly more likely
to declare that direct contact with companion animals makes
little or no contribution to the likelihood of a population of
resistant microorganisms in humans than students who had heard
of the approach.

Six out of 10 students (58.2%, n = 272) believed that direct
contact with farm animals does not contribute or contributes
little to the likelihood of resistant microbial populations in
humans, with 18.6% of students (n = 87) believing that it
“has no effect at all 21.4% of students (n = 100) that it
contributes to a “negligible degree,” and 18.2% of students (n =
85) that it contributes to a “small degree.” One in five (20.9%,
n = 98) students said it has any influence, and 20.8% (n =
97) of students had no opinion on the subject. Students who
had not heard of the One Health approach were more likely
to declare that direct contact with farm animals contributes
little or nothing to the likelihood of a population of resistant
microorganisms in humans than students who had heard of
the approach.
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TABLE 2 To what extent do you agree that the following attitudes/behaviors, in your opinion, have an impact on the growth of AMR? (by OH knowledge)
(N = 467).

Over-prescription antibiotic by physicians

I have heard about OH 2(1.2) 6(3.6) 22 (13.0) 24 (14.2) 44 (26.0) 71 (42.0) 0.823
I have not heard about OH 7(2.3) 14 (4.7) 46 (15.4) 44 (14.8) 76 (25.5) 111 (37.2)

Misuse of antibiotics in veterinary medicine

I have heard about OH 6(3.6) 12(7.1) 30 (17.8) 31(18.3) 53 (31.4) 37 (21.0) 0.014
I have not heard about OH 14 (4.7) 47 (15.8) 73 (24.5) 44 (14.8) 66 (22.1) 54 (18.1)

Low awareness of the risks of antibiotic resistance phenomenon

I have heard about OH 2(1.2) 3(1.8) 14 (8.3) 11 (6.5) 49 (29.0) 90 (53.3) 0.661
I have not heard about OH 3(1.0) 10 (3.4) 30 (10.1) 29 (9.7) 81(27.2) 145 (48.7)

Use of antibiotics in fattening livestock

I have heard about OH 10 (5.9) 12(7.1) 27 (16.0) 37 (21.9) 39 (23.1) 44 (26.0) 0.450
1 have not heard about OH 23(7.7) 34(11.4) 57 (19.1) 61 (20.5) 58 (19.5) 65 (21.8)

Excessive antibiotic therapy in animals

I have heard about OH 20 (11.8) 27 (16.0) 43 (25.4) 34 (20.1) 25 (14.8) 20 (11.8) 0.211
I have not heard about OH 25 (8.4) 39 (13.1) 93 (31.2) 80 (26.8) 36 (12.1) 25 (8.4)

Using too low doses of antibiotics in animals

1 have heard about OH 16 (9.5) 28 (16.6) 41 (24.3) 29 (17.2) 29 (17.2) 26 (15.4) 0.016
I have not heard about OH 31(10.4) 55 (18.5) 97 (32.6) 62 (10.8) 30 (10.1) 23(7.7)

Low level of hygiene in breeding

I have heard about OH 6(3.6) 11 (6.5) 34 (20.1) 26 (15.4) 36 (21.3) 56 (33.1) 0.134
I have not heard about OH 8(2.7) 43 (14.4) 51(17.1) 45 (15.1) 71(23.8) 80 (26.8)

One-third of the students (36.4%, n = 150) felt that the
consumption of animal products (e.g., eggs, milk, and meat) does
not contribute or contributes little to the likelihood of resistant
microbial populations in humans, with 8.6% of students (n = 40)
felt that it “has no effect at all,” 14.1% of students (n = 66) that it
contributes to a “negligible degree,” and 13.7% of students (n = 64)
felt that it contributes to a “small degree.” One in two (47.8%,
n = 287) students thought it had any impact, and 15.8% (n = 74)
of students had no opinion on the subject. Students who had not
heard of the One Health approach were more likely to declare that
the consumption of animal products (e.g., eggs, milk, and meat)
contributes little or nothing to the likelihood of a population of
resistant microorganisms in humans than students who had heard
of the approach.

Three-fourths of the students (76.0%, n = 240) believed that
the consumption of plant-based products does not contribute
or contributes little to the likelihood of resistant microbial
populations in humans, with 33.2% of students (n = 155) believing
that it “has no impact at all} 27.2% of students (n=127)
that it contributes to a “negligible extent] and 15.6% of
students (n=73) that it contributes to a “small extent.” One
in 10 (10.7%, n=>50) students thought it had any impact,
and 13.3% (n=64) had no opinion on the subject. Students
who had not heard of the One Health approach were slightly
more likely to declare that consuming plant-based products
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contributes little or nothing to the likelihood of human-
resistant microbial populations than students who had heard of
the approach.

Two-thirds (63.3%, n = 296) of the students disagreed that
selected antibiotics of last resort (e.g., carbapenems) should be
reserved for use only in humans (18.4%, n = 86 for the “strongly
disagree” response; 18.6%, n = 87 for the “disagree” response;
26.3%, n = 123 for the “rather disagree” response). One in seven
students (15.2%, n = 71) “strongly agreed” with this opinion.

By the year of study, students in the fifth and sixth years were
more likely to “strongly agree” with it than students in lower years
(Table 3).

Students who have heard of OH are significantly more likely
to be convinced that carbapenems should be reserved for use only
in humans than students who have not heard of OH (p < 0.001)
(Figure 1).

According to most students, the public in Poland is not
adequately informed about such veterinary aspects of ensuring
public health as, e.g., testing for Salmonella, testing meat for
antibiotics, or official controls on adherence to withdrawal periods
for antibiotics used (20.8%, n = 97 for “definitely not informed”
responses; 33%, N = 154 for “not informed” responses; 25.7%,
n = 120 for “rather not informed” responses (Figure 2).

Sixth-year students agreed to the highest degree that the public
needs to be adequately informed (Table 4).
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TABLE 3 In your opinion, should selected antibiotics of last resort (e.g., carbapenems) be restricted for use only in humans? (by year of study) (N = 467).

Totally disagree  Disagree Rather disagree Rather agree Agree Totally agree p-value ‘

1 14 (17.9) 12 (15.4) 28 (35.9) 12 (15.4) 10 (12.8) 2(2.6) <0.001

1 21(22.3) 21(22.3) 38 (40.4) 9(9.6) 2(2.1) 3(3.2)

i 14 (15.6) 23 (25.6) 22 (24.4) 9 (10.0) 4(4.4) 18 (20.0)

v 24 (22.6) 19 (17.9) 19 (17.9) 14 (13.2) 13 (12.3) 17 (16.0)

A% 11 (15.9) 8 (11.6) 13 (18.8) 11 (15.9) 5(7.2) 21 (30.4)

i 2(6.7) 4(13.3) 3(10.0) 5(16.7) 6 (20.0) 10 (33.3)

29.5%

12 D RD
= | have heard about OH

FIGURE 1

=== | have not heard about OH

In your opinion, should selected antibiotics of last resort (e.g., carbapenems) be restricted for use only in humans? (by OH knowledge) (N = 467). TD,
totally disagree; D, disagree; RD, rather disagree; RA, rather agree; A, agree; TA, totally agree.

RA A TA

TD D

RD

= | have heard about OH

FIGURE 2

disagree; RA, rather agree; A, agree; TA, totally agree.

=== | have not heard about OH

Do you think the public is adequately informed about such veterinary public health aspects as testing for Salmonella, testing meat for antibiotics, and
official controls on compliance with grace periods for antibiotics used? (by OH knowledge) (N = 467). TD, totally disagree; D, disagree; RD, rather

4.7%
2.7%

RA A TA

4. Discussion

The purpose of our study was to see if and how awareness
of One Health understood by the veterinary students translates
into their attitudes toward antibiotic therapy in animals and
humans and their awareness of the dangers associated with
AMR. Our study showed a statistically significant relationship
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between the year of study, place of residence, and awareness
of OH, which confirms hypothesis H1. The higher the year
of study, the greater the number of veterinary students aware
of the One Health program. A study by Subedi et al. that
verified veterinary students’ knowledge of the OH program also
indicated a significant relationship between the academic studies
progression (level of study) and acquired knowledge of OH
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TABLE 4 Do you think the public is adequately informed about such veterinary public health aspects as testing for Salmonella, testing meat for
antibiotics, and official controls on compliance with grace periods for antibiotics used? (by year of study) (N = 467).

Totally disagree  Disagree Rather disagree = Rather agree Agree Totally agree p-value
1 2(2.6) 22(28.2) 30 (38.5) 20 (25.6) 1(1.3) 3(3.8) <0.001
11 17 (18.1) 37 (39.4) 25 (26.6) 9(9.6) 6(6.4) 0(0)
11T 21(23.3) 34 (37.8) 22 (24.4) 7(7.8) 4(4.4) 2(2.2)
v 24 (22.6) 33 (31.1) 26 (24.5) 7 (6.6) 9(8.5) 7 (6.6)
A\ 20 (29.0) 22 (31.9) 12 (17.4) 12 (17.4) 1(1.4) 2(2.9)
VI 13 (43.3) 6 (20.0) 5(16.7) 4(13.3) 0(0) 2(6.7)

(15). The authors also point out that veterinary students should
be even more involved in OH activities, particularly earlier in
their studies (15). In some developed countries, such as the US,
One Health knowledge was already recognized over a decade
ago as a core competency for all graduating veterinarians (5,
16).

For this reason, many universities training veterinarians have
introduced elements of OH into their curricula. This resulted
in a higher level of familiarity with OH among US students, as
indicated by a study by Wong and Kogan, in which as many
as three-quarters of veterinary students surveyed (74.2%) were
aware of the OH program (17). In 2021, Iatridou et al. published
an article assessing, based on a questionnaire survey, whether
interdisciplinary OH topics were introduced into the curriculum
at European veterinary universities (18). Data from 41 institutions
showed that interdisciplinary education for students still needs
to be improved and requires further reinforcement to make OH
an integral part of the university curriculum. Thirteen of the 41
universities (31.71%) said they organize courses for undergraduate
students, whereas 14 VEEs (34.15%) acknowledged that they need
to organize interdisciplinary training, and 14 VEEs (34.15%) do
not organize or plan to adopt any interdisciplinary teaching in
future (18). In our study, one of a third of all the students were
aware of the OH program, which may indicate that the information
about OH during their veterinary studies and interships, was well
presented. It is also interesting to juxtapose the results related to
the awareness of the existence of the OH program with the place of
residence. Students from rural areas whose parents owned a farm
heard about OH significantly more often than those whose parents
did not (p = 0.011). The different levels of knowledge of One Health
depending on the background were also demonstrated by Wilkes
et al. The authors proposed educational models to overcome this
problem, as well as the use of the OH concept to promote the
introduction of interdisciplinary teamwork in veterinary college
classes (19).

Our study showed a statistically significant relationship
between the knowledge of OH and awareness of antibiotic
overuse in veterinary medicine, which confirms the hypothesis
H2. Students’ declaration of awareness of the OH assumptions have
an impact on raising their awareness of the risks of antimicrobial
resistance. The results regarding the influence of the use of
inadequate doses of antibiotics in animal husbandry and the abuse
of antibiotics in veterinary medicine on the awareness of the impact
of these factors on the increase of AMR positively verified our
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hypothesis, in which we state that the higher the year of study,
the greater the knowledge of students about the risks of using
inappropriate antibiotic therapy and the impact of these actions on
the increase of AMR.

The AMR phenomenon is very relevant to OH. Indeed, there
is scientific evidence that the overuse of antibiotics in veterinary
medicine has led to the emergence of resistant bacteria which may
cause infections in humans (20, 21). Sikkema and Koopmans, who
analyzed OH research and education activities in Western Europe,
pointed out that OH is promoted mainly in this part of the world
for AMR where awareness of its consequences is very high. It is
primarily through governmental programs to combat AMR that
One Health knowledge is introduced (22). The authors also point
out that although OH appears in the health policy documents of
many countries, there is still a need for cross-sectoral cooperation,
and the main OH activities are initiated by the veterinary sector
(22). This may explain Polish veterinary students’ markedly better
knowledge of AMR from this study compared to Polish medical
students’ knowledge of AMR (23). In a meta-analysis published
in 2022, Velazquez-Meza et al. point out that most antibiotics are
available for humans and animals, and AMR can be reduced if
antibiotics are used only for treatment, rarely for prevention, but
never as growth promoters (24) which were banned in the EU in
2006 but in the USA in 2017.

As many antibiotics are used in humans and animals, we
asked students about their attitudes toward using carbapenems
in veterinary medicine. In Poland, carbapenems use is limited
to treating confirmed or suspected severe infections caused by
multidrug-resistant organisms and is reserved for humans only
and is not licensed for veterinary use (25, 26). In our study,
we indicated a statistically significant relationship between
the year of study and OH knowledge and belief in using
carbapenems as an antibiotic of last resort in humans. Our survey
results indicate that the knowledge of carbapenems increases
from the third year of study, which is when pharmacology
and clinical classes begin. In Poland, as in the rest of the
European Union, carbapenems are reserved only for the
treatment of infections in humans, and from a global point
of view, this should not affect the development of resistance to
this group of antibiotics. However, other antibiotics could be
blamed for the emergence of resistance besides the overuse of
carbapenems, especially fluoroquinolones and third-generation
cephalosporins. Therefore, we should aim to decrease all
antibiotic consumption.
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However, the use of carbapenems in veterinary medicine is
permitted in many countries. For example, at a US veterinary
center, based at the University of Pennsylvania, between
2013 and 2018, carbapenems were prescribed empirically in
more than half of the patients (27). The results of a medical
analysis in one US veterinary hospital indicated that most
carbapenems used in animals were prescribed in conjunction
with culture and antibiogram, and carbapenem resistance
was found in 3% of the bacterial isolates with carbapenem
susceptibility tested (28). A cross-sectional Italian study of
hospitalized and non-hospitalized pets found that the prevalence
of carbapenem-resistant bacteria in pets was 11.4% in hospitalized
animals and 1.0% in non-hospitalized animals, indicating
the need for greater control of carbapenem prescribing in
veterinary care in developed countries, including the European
Union (29).

An interesting hypothesis was put forward by Lei et al,
who claim that the co-occurrence in humans and animals
(especially companion animals) of the same multidrug-resistant
strains may be due not only to previous antibiotic therapy
in animals (or humans) and interspecies transfer of resistance
but also to the fact that domestic animals share the same
environments and food with humans (30). Finally, it underscores
how important it is to take an interdisciplinary look at
the issue of AMR, which is precisely the premise of One
Health (30).

The OH paradigm needs to be changed in many fields:
cultural and educational in many specialties and at different
levels of education. We agree with the conclusions made in
the publication by Iatridou et al., in which the authors propose
five recommendations to promote interdisciplinary education in
veterinary curricula:

e The need to develop transdisciplinary One Health
competencies in the curricula of various disciplines in
the EU

e The need for an integrated strategy in universities (for
undergraduate and postgraduate students) to encourage and
support interdisciplinarity

e The need for a harmonized approach to academic education
through accreditation

o The
interdisciplinary training

need for appropriate legislation to facilitate
e The need to encourage interdisciplinary research on the One

Health phenomenon (18).

4.1. Study limitations

Our study had some limitations. First, the study included
four veterinary schools in Poland. Although these are the
largest academic centers in veterinary medicine and are in
different regions of the country, it would be worthwhile
to examine students from other, smaller centers in future
studies. In our analysis, we relied mainly on students
questionnaires and did not directly check their knowledge of

One Health.
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5. Conclusion

One Health is one of the most important inter-environmental
and interdisciplinary health programs, which refers to the global
metabolic cycle in which humans, animals, and plants depend on
each other. Our survey identified some gaps related to students’
awareness of OH. At the same time, our study provides evidence
that the knowledge of One Health and the phenomenon of correct
antibiotic use in animals and humans increases with the year
of study. However, there is still a substantial educational space
to equip veterinary students with competencies related to OH
knowledge and its practical application.
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