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ABSTRACT

Our study will provide insight into the effects of the COVID-19 pandemic on pre-veterinary
students and recent veterinarian graduates, specifically from the perspective of established
veterinarians. This mixed methods study will explore these veterinarian perspectives via survey
data collection and further analysis. This study aims not only to review the effects of COVID-19
on veterinary professionals and pre-veterinary students but also to discuss the implications on the
profession’s future. How will newly graduated veterinarians practice clinical medicine, and to
what degree? How will pre-veterinary students perform in veterinary school? Overall, how did
the COVID-19 pandemic impact a future generation of veterinarians? To answer these questions,
our study will provide a unique perspective strictly from veterinarians, which has yet to be

evaluated.
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I. INTRODUCTION

The traditional education system throughout the COVID-19 pandemic was disrupted by
the transition from face-to-face interactions to students exclusively learning online. Institutions
of higher education were subject to this transition, impacting how students attending
undergraduate or professional programs learned and applied knowledge to real-world scenarios.
Veterinary medicine is a field requiring hands-on experience throughout the training process,
which ranges from completion of high school, taking collegiate courses, and attending veterinary
school. Pre-veterinary students applying to veterinary school must earn hours shadowing a
veterinarian in multiple areas of the veterinary field, participate in extracurricular and volunteer
activities, submit letters of recommendation, and receive grades noting academic success in pre-
requisite courses (American Veterinary Medical Association [AVMA], 2023). Once in veterinary
school, students undergo rigorous coursework through didactic methods and gain hands-on
experience with animals and their owners.

According to Mahdy (2020), most subjects in veterinary medicine hold practical aspects,
and students believe it is challenging to meet the level of competency a veterinarian must possess
through online learning only. Many studies have been done on veterinary students' perceptions of
the COVID-19 pandemic in relation to academia (Mahdy & Sayed, 2022; Aslim et al., 2023).
Other studies have investigated newly developed techniques for virtually providing veterinary
medical education (Hunt & Anderson, 2022). Research done by Trivedi et al. (2022) touches on
the impact of the pandemic on pre-veterinary opportunities, with 92% of 286 pre-veterinary
students reporting losing at least one experience opportunity that Doctor of Veterinary Medicine
(DVM) admissions teams look for, such as veterinary, research, and extracurricular experiences.

However, research has yet to be done on the impact of COVID-19 on veterinary medical



education from the perspective of seasoned veterinarians. Therefore, our study aims to evaluate
how the shift to online learning impacted pre-veterinary students and recent veterinary graduates
who underwent educational training during the COVID-19 Pandemic, specifically from the

perspective of seasoned veterinarians.



Il. REVIEW OF THE LITERATURE
COVID-19: Impact on Education

The COVID-19 pandemic involved nationwide closure of educational institutions and
halted in-person interactions. After a global health emergency was declared by the World Health
Organization (WHO) on January 30, 2020, it took an average of two weeks after the detection of
the first case of COVID-19 within a country for that country to implement national policies for
the closure of schools (Nazif-Mufioz et al., 2021). Even though two weeks is a rapid time to
implement policies on a national level, early transmission of the virus still led to 95,333
confirmed cases of COVID-19 by the first week of March 2020 (Sun et al., 2020). As a result of
climbing case numbers, the transition to digital learning was implemented despite potential
negative impacts on the education system (Marinoni et al., 2020).

Roughly 1.6 billion students were impacted by this transition, and a concern for
generational impact arose quickly (United Nations Sustainable Development Group [UNSGD],
2020). To prepare for the fall 2020 semester, university campuses rapidly carried out various
actions such as testing for the COVID-19 virus amongst students, virus tracing, and new data
systems to mitigate online learning (Fox et al., 2020). However, by three weeks into the fall 2020
semester, there was a 56% increase in reports of positive COVID-19 cases for universities
holding in-person instruction compared to the three weeks preceding the start of the semester
(Leidner et al., 2020). Thus, remote education was adapted by institutions of higher education for
an unprecedented amount of time.

Early in the pandemic, schools transitioned to online learning exclusively, where
communication from instructor to student is done through online technology (Tzankova et al.,

2023). Studies on online education's impact on academic performance yield mixed results



(Spitzer et al., 2023). According to a study done in the Netherlands by Engzell et al. (2020), a
comparison of national examination performances before schools began closing and after schools
had closed showed a 60% loss in learning across 350,000 students. In contrast, a study by Gore
et al. (2020) included 4,800 students and found no significant influence of schools shutting down
on students' academic performance, specifically in mathematics.

Later in the pandemic, a blended learning style, which combines standard face-to-face
lectures with online learning systems (Venkateswarlu, 2014), was introduced to students in an
attempt to negate the transmission of COVID-19 within schools (Murugamani et al., 2021) while
also restoring a sense of normalcy. Learning in a blended environment focusing on remote
education cannot be specified as poor or excellent (Syska & Pritchard, 2023), yet studies done
before the COVID-19 pandemic have suggested there are no significant differences in students
applying knowledge gained through either face-to-face instruction or distance education (Lim,
2002). One study suggests that while students prior to the pandemic were familiar with blended
learning and could adequately apply it, face-to-face instruction was still the preferred learning
method amongst students (Mashifana, 2020).

COVID-19: Impact on Veterinary Medical Education

Accredited veterinary schools within the United States follow a four-year curriculum
consisting of three years of didactic lectures followed by one year of hands-on clinical education
(AVMA 2023). Throughout the curriculum, students must comprehend biological mechanisms at
the molecular and cellular level to understand animal health and diseases, must participate in
hands-on education focusing on surgical interventions and physical diagnostic methods, and
must learn how to effectively and ethically interact with both clients and patients in a clinical

setting (AVMA, 2023). At the start of the COVID-19 pandemic, veterinary schools were forced



to modify the teaching approaches of the core curriculum while still promising the achievement
of the curriculum by veterinary students (Micieli et al., 2022).

Clinical work and classroom lectures were considered a safety issue during the pandemic,
prompting the introduction of digital technology for both teaching purposes and outpatient care
across medical education institutions (Reinholz & French, 2020). Although the introduction of
digital technology as a substitute for in-person learning in medical schools provided many
different resources for students, the absence of learning bedside mannerisms and performing
physical examinations impacted the level of interaction between students and patients and the
skills gained from those interactions (Woolliscroft, 2020). The same can be said for veterinary
students as a study done at lowa State University College of Veterinary Medicine revealed that
while the transition to online clinical rotations was a positive experience, faculty and students
understood that clinical skills such as physical examinations, technical procedures, monitoring of
patients, and communicating with clients would be limited (Ward et al., 2022). Many studies
have also been done on the implications of the COVID-19 pandemic on specific subjects
commonly endured by veterinary students. Two similar studies done by Brassett et al. (2020) and
Ross et al. (2021) suggest that students could be affected in the long run by the subject of
anatomy switching from in-person experiences, which were equipped with cadavers and teaching
protocols involving practical applications, to exclusively learning intricate anatomy via online
resources. In contrast, another study focused on the methodology used for the teaching of
veterinary cytology and histology subjects at the University of Ledn, which showed that online
methodologies adapted for the pandemic led to better academic results for students compared to
traditional face-to-face methodologies (Balseiro et al., 2022).

On the subject of clinical skills, many veterinary schools reported to have used video



instruction to provide students with guidance on clinical skills (Parkes & Barrs, 2021). A study
done on students attending Lincoln Memorial University College of Veterinary Medicine
focused on the academic success of students who practiced surgical skills at home through
instructional videos, with results showing that students who practiced surgical skills at home
passed surgical assessments at a close rate to students who practiced surgical skills in campus
laboratories prior to the COVID-19 pandemic (Hunt & Anderson, 2022).

Studies done on veterinary student perceptions regarding online learning during the
COVID-19 pandemic yield mixed outcomes. A survey-based study done on students attending
City University of Hong Kong as part of a new Bachelor of Veterinary Medicine degree program
showed that student perceptions of the quick implementation of online learning during the
COVID-19 pandemic included both challenging and beneficial aspects (Parkes & Barrs, 2021).
Further, a study on final-year veterinary students assessed the views held by students on surgical
entrustable professional activities (EPAS). Results from 110 surveyed students showed that 50%
of respondents were not comfortable performing EPAs, and 95% of respondents said COVID-19
negatively impacted their clinical development (Thompson et al., 2022). A study done on
veterinary students attending veterinary schools in Turkey explored the opinions of students on
distance education, revealing that students thought of face-to-face education as essential for
veterinary school but that distance education can provide supplementary support to students
(Aslim et al., 2023).

COVID-19: Impact on the Clinical Practice of Veterinary Medicine

The daily aspects of the clinical practice of veterinary medicine vary between species and

specialties, with 46 distinct AVMA-recognized veterinary specialties (AVMA, 2023), but

regardless, they tend to focus on interaction between veterinarians, patients, and clients. Before



the COVID-19 pandemic, veterinarians struggled with high rates of occupational stress, burn-
out, and suicidal ideations, with the main sources of stress stemming from the number of hours
worked, the expectations held by clients, and unexpected or negative patient outcomes (Gardner,
2006). A study investigating suicide among physicians, dentists, veterinarians, and pharmacists
in Austria from 1986 through 2020 revealed that male veterinarians had a significantly increased
risk of suicidal tendencies than the general population, and female veterinarians also held a
similar risk in conjunction with female physicians and pharmacists (Zimmermann et al., 2023).
Throughout the COVID-19 pandemic, veterinary professionals were considered
“Frontline essential workers (1b)” for the Advisory Committee on Immunization Practices
(ACIP) recommended vaccination phase 1b list (Centers for Disease Control and Prevention
[CDC], 2021). So, although many veterinary clinics remained open during the pandemic, the
most commonly reported changes implemented were alterations to normal procedures to limit
physical contact between clients and coworkers, requiring masks to be worn, and an increase in
disinfection (Darby et al., 2023). A total of 226 veterinarians surveyed across the United States
reported that an increased workload was the biggest challenge faced during the COVID-19
pandemic (Darby et al., 2023). An increase in stressors, as seen throughout the COVID-19
pandemic, through hours worked, a heavy workload, a high debt-low-income ratio, and
compassion fatigue can cause distress in the psychological well-being of veterinarians (Moir &
Van den Brink, 2020). Further, a study done during the COVID-19 pandemic showed that out of
2,208 responses, 41% of veterinary professional respondents were experiencing psychological
distress, and 17.3% of respondents considered suicide within the past year (Scoresby et al.,
2023). Other than increased stress on veterinarians, the COVID-19 pandemic also limited access

to veterinary care, according to Munoz et al. (2022) as a study done on access to canine



integrative medical care during the COVID-19 pandemic revealed that widespread human

disease, such as a pandemic, adversely affected animal welfare and medical care.
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Il. METHODOLOGY

Design

This mixed methods study focused on the perspectives held by seasoned veterinarians
regarding the impact of the COVID-19 pandemic on recently graduated veterinarians and pre-
veterinary students. Veterinarians who graduated from the year 2020 and on were considered
recent graduates, and pre-veterinary students from the year 2020 and on were considered relevant
for our study. Prior to beginning recruitment, Texas State IRB approval for project #9031 was
obtained. Participants were informed of the confidentiality protocol through the initial
recruitment email. Veterinarian participants were informed of the research opportunity via a
recruitment email (Appendix A) and were invited to participate in a Qualtrics survey. The
Qualtrics survey consisted of basic demographic questions, an agreeance and disagreement
section, and open-ended questions pertaining to recently graduated veterinarians and pre-
veterinary students (Appendix B). Completed survey responses were then analyzed via Qualtrics’

analyzation tool.

Population and Sample

Participants consisted of veterinarians who had earned their DVM degree from an
accredited U.S. veterinary school. Veterinarians practicing in states with accredited veterinary
schools were primarily recruited to increase the chance that a participant has worked with pre-
veterinary students, but were still randomly sampled. Veterinarian participants must have

practiced clinical medicine before, during, and after the COVID-19 pandemic.
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IV. RESULTS

We received 9 responses (n = 9) from veterinarians across the United States within a two-
week period. Respondents all earned their DVM degrees from U.S. accredited veterinary schools
and currently practiced across the United States with 100% of respondents working in a general
practice setting (Table 1). For the main survey, areas of interests regarding new veterinarian
graduates included knowledge held, hands-on skills, and communication skills with both clients
and veterinarian colleagues. Knowledge held by recently graduated veterinarians was considered
efficient according to respondents (Figure 1). Hands-on skills held by recent graduates ranged in
efficiency, with surgical skills holding the highest percentage of disagreement among
respondents and conducting a physical examination holding the highest percentage of agreeance
among respondents (Figure 2). Communication skills were mostly efficient, with the only
disagreement centered on recent graduates’ interaction with clients (Figure 3). Pre-Veterinary
students were evaluated on characteristics held by successful veterinary students such as
leadership ability, discipline and dedication to the field of veterinary medicine, and a mature
social presence. According to respondents, pre-veterinary students mostly lacked social maturity
and did not fully understand the process of earning a DVM degree, but did demonstrate adequate

levels of leadership and communication with veterinarians (Figure 4).
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Table 1. Demographics of veterinarian respondents

Respondent # Vet School Attended Current Practice | Current Practice
Location Type i.e. general,
emergency,
specialty
1 University of Georgia Atlanta, GA General
2 Washington State University Scottsdale, AZ General
3 Texas A&M University San Antonio, TX General
4 Texas A&M University San Antonio, TX General
5 Royal Veterinary College Colorado General
Springs, CO
6 Colorado State University Colorado General
Springs, CO
7 Cornell University Colorado General
Springs, CO
8 University of Illinois Dresden, TN General
9 Purdue University Indianapolis, IN General
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Figure 1. Graphs regarding recent veterinarian graduates and knowledge
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Figure 2. Graphs regarding recent veterinarian graduates and hands-on skills
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Figure 3. Graphs regarding recent veterinarian graduates and communication
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Figure 4. Graphs regarding pre-veterinary student assessments
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V. DISCUSSION

The COVID-19 pandemic impacted both new veterinarian graduates and pre-veterinary
students at least somewhat, according to the veterinarian respondents of our study. The study of
impact focused on specific tasks or characteristics held by recently graduated veterinarians and
pre-veterinary students such as hands-on skills or the ability to communicate. Undoubtedly, the
COVID-19 pandemic impacted many aspects of everyday life such as employment, education,
the economy, and the health of the population, with our study confirming our suspicion of impact
on the future generation of veterinarians. Further, our study aimed to investigate the degree of
impact the COVID-19 pandemic had on a future generation of veterinarians. However, our study
is not without limitations. Most notably, our sample size of respondents was minimal and a
larger sample size would hold a greater representation of the seasoned veterinarian population.
Our study was also not longitudinal, and future research focusing on the impact of COVID-19 on
veterinary professionals years following the pandemic may give a more accurate representation
of generational impact. Since 100% of our respondents practiced in a general practice setting,
there is a lack in respondent diversity. Outcomes of this study could have been further varied if
respondents practiced veterinary medicine in specialty or emergency settings.

Overall, our study and future studies on this topic may reveal new advancements or an
increase in efficiency through protocol changes within the field of veterinary medicine. Although
the COVID-19 pandemic did impact a future generation of veterinarians based on our study, this
does not necessarily signify a primarily negative impact, and may lead to developments in the

industry that may have otherwise never been discovered.
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APPENDIX A: EMAIL RECRUITMENT

Email Recruitment

To: Individual emails will be sent to randomly selected participants. There will not be a mass
email sent to ensure that personal contacts information will not be available to other potential
participants.

From: r_sims@txstate.edu
BCC: Will not be used.

Subject: Research Participation Invitation

Our email will read as follows:
Dear XXX,

“This email message is an approved request for participation in research that has been approved
by the Texas State Institutional Review Board (IRB).”

You have been selected to participate in a 10-minute research survey regarding veterinarian
perception on recent veterinarian graduates and current pre-vet undergraduate students. Our
research aims to determine the effects of Covid-19 on recent graduate learning outcomes and
skills and include the perceptions of seasoned, currently practicing veterinarians.

Your responses will be anonymous. Your personal information will not be shared or published
and will remain confidential. Attached you will find our confidentiality statement for your
review.

If you would like to decline participation in our research survey, please disregard this email and
do not fill out the survey.

If you do consent to participation, please follow the link below to our Qualtrics survey.

https://qualtricsxm6tjxn26kj.az1.qualtrics.com/jfe/preview/previewld/92e89bbf-a978-
403f-ba2a-

Thank you for your time and consideration.
Insert Signature

This project 9031 was approved by the Texas State IRB on (07/21/2023 Pertinent questions or
concerns about the research, research participants' rights, and/or research-related injuries to
participants should be directed to the IRB chair, Dr. Denise Gobert 512-716-2652 —
(dgobert(@txstate.edu) or to Monica Gonzales, IRB Regulatory Manager 512-245-2334 -
(meg201(@txstate.edu).

21



APPENDIX B: QUALTRICS SURVEY

Default Question Block

What veterinary school did you earn your DVM degree from?

What year did you graduate with your DVM degree?

Where is your current practice location?

What type of practice are you currently associated with? Animal Species is not pertinent.

O General Practice
(O Emergency Hospital
QO Specialty Hospital
QO Other

How many years have you been a practicing veterinarian?

O Less than 1 year
O 1-5years

QO 6-10 years

O More than 10 years

Please rank the following skills displayed by recent veterinary graduates you have worked
with. Recent Graduates are considered those who have graduated with their DVM degree
from the year 2020 and on.

Neither
Strongly agree nor Strongly
disagree Disagree disagree Agree agree
Can communicate
clearly and effectively
with other O O O O O

veterinarians.
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Can retain a wide
range of accurate and
necessary Knowledge.

Can apply retainment
of knowledge to clinical
practice.

Demonstrates
adequate hands-on
clinical skills: i.e.,
drawing blood, catheter
placement, etc.

Demonstrates
adequate surgical
skills.

Understands concerns
thoroughly and
displays sympathy
towards clients.

Can conduct an
efficient physical
examination.

Can interpret
diagnostic results
correctly: i.e., blood
test results,
radiographs.

Strongly
disagree

O

O

Disagree

O

O

Neither

agree nor Strongly

disagree Agree agree
O O O
O O O
O O O
O O O
O O O
O O O
O O O

Please rank the following skills displayed by pre-veterinary students you have worked with

from the year 2020 and on.

Shows genuine interest
in veterinary medicine.

Can communicate
effectively with
supervising
veterinarian.

Can handle a rigorous
pre-requisite course
load.

Strongly
disagree

O

O

O

Disagree

O

O

23

Neither
agree nor Strongly
disagree Agree agree
O O O
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Thoroughly
understands the
process of earning a
DVM degree.

Holds a strong
intellectual capacity.

Displays social
maturity.

Seems committed to
veterinary medicine.

Displays adequate
leadership skills.

Strongly
disagree

O

O O O

O

Disagree

O

©)
O
O
O

Neither
agree nor
disagree

O

O O O O

Agree

O
O
O
O

O

Strongly
agree

O

O O O O

In your opinion, describe unique and notable challenges, if any, faced by new DVM

graduates compared to challenges experienced by graduates who earned their DVM prior

to the COVID-19 pandemic.

In your opinion, describe unique and notable challenges, if any, faced by current pre-

veterinary students compared to challenges experienced by pre-veterinary students prior

to the COVID-19 pandemic.

Do you feel new DVM graduates are adequately prepared for clinical practice compared to

those who earned their DVM prior to the COVID-19 pandemic?

Do you feel the number of pre-veterinary students has decreased, increased, or has
stayed the same after the COVID-19 pandemic?

Do you feel current pre-veterinary students are adequately prepared for the rigorous

course load of veterinary school compared to pre-veterinary students prior to the COVID-

19 pandemic?
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