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The use of laboratory animals in biomedical research has significantly advanced
scientific understanding, yet it raises ethical concerns about animal welfare and
the mental health of researchers Recent research has highlighted the potential
for stress and compassion fatigue among researchers working with distressed
animals. Attending veterinarians (AVs) are crucial in mitigating the pain and stress
experienced by animals and, by extension, researchers. However, the impact of
AVs on researchers’ psychological well-being remains understudied. This study
explores how AVs contribute to researchers’ research capability and psychological
well-being in animal research institutions. AVs oversee animal housing, health,
and welfare; their involvement is mandated or strongly recommended in
developed countries. AVs enhance animal welfare by ensuring proper housing,
nutrition, and social interaction. They monitor animal health, educate researchers
on pain assessment, and promote compliance with post-surgical care. AVs also
contribute to researchers’ well-being by addressing euthanasia procedures,
which can be emotionally challenging. Programs for rehoming animals after
experiments offer an alternative to euthanasia and positively impact researchers’
psychological well-being. Moreover, AVs promote workplace well-being by
fostering positive workplace cultures, offering peer counseling, and providing
social support. Programs considering animal welfare and researchers’ emotions
are crucial for a healthy research environment. In conclusion, AVs are essential in
balancing scientific progress with animal welfare and researchers’ psychological
well-being. Therefore, their role should be recognized as vital in achieving social
equity that considers the welfare of humans and laboratory animals.

KEYWORDS

attending veterinarians, professional quality of life, animal welfare, care-killing paradox,
animal research

1 Introduction

Laboratory animals are raised in confined spaces to conduct experiments, including
evaluating the efficacy and safety of drug candidates or assessing medical device performance
(1-3). Biomedical research using laboratory animals has recently made tremendous progress
(4, 5). The quantity of animals employed for educational and research purposes experienced a
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rise across the country, surging from 2.5 million in 2015 to 4.9
million in 2021 (6). Animal experimentation is essential in the
preclinical evaluation of new drugs and medical devices; however, it
unavoidably subjects animals to pain and stress (7-9). Increasing
societal concern for animal welfare has led to efforts to enhance the
well-being of laboratory animals, emphasizing the provision of
enriched environments and larger housing spaces that respect their
natural behaviors (10-12). Furthermore, stress can induce various
physiological changes in animals, potentially impacting the accuracy
and reliability of results in non-clinical studies. Therefore, promoting
animal welfare measures that reduce stress can enhance the precision
and credibility of outcomes in non-clinical research (13-15).

Previous research has primarily focused on alleviating animal
stress, confirming their positive effects on laboratory animals (16, 17).
However, recognizing the interplay of emotions between humans and
animals is essential (18-20). Animal stress and pain can induce severe
stress in researchers (18, 19). Furthermore, the negative public
perception of animal experimentation and the “care-killing paradox,”
where researchers may need to euthanize animals they have cared for,
can lead to stress for researchers (21, 22). In March 2020, a research
laboratory faced the imperative of euthanizing a substantial number
of experimental animals due to the closure of animal facilities
prompted by the COVID-19 pandemic. This unforeseen circumstance
revealed a paradoxical dilemma, as researchers were compelled to
euthanize animals that had been under their care. Reports surfaced of
individual researchers having to personally euthanize hundreds of
mice daily. They described the emotional toll of this task, expressing
feeling psychologically and physically “ethically fatigued” (23).
Additionally, instances such as the foot-and-mouth disease disaster
have highlighted the psychosocial trauma experienced by individuals
involved in the euthanasia of numerous animals, emerging as a
societal concern. The impact of these situations extends beyond the
immediate ethical considerations to encompass profound emotional
and psychological challenges for those tasked with making ethically
fraught decisions in the interest of public health and safety (24).

One study has suggested expanding the foundation of animal
experimentation, known as the 3Rs (Replacement: maximizing the
use of alternative research methods in lieu of animal trials, whenever
possible, Reduction: decreasing the quantity of animals sacrificed for
research purposes, and Refinement: employing approaches that
mitigate the suffering of animals involved in experiments), to include
humans and emphasized the importance of using supportive methods
to alleviate work-related stress (25, 26).

Stress experienced by animals can be transmitted to researchers,
leading to a decrease in their professional quality of life and
perpetuating a harmful cycle affecting the animals (27). Researchers
working with animals experiencing pain and stress may experience
more stress than those in non-laboratory animal facilities (27),
possibly causing post-traumatic stress disorder, a psychologically
debilitating condition in individuals performing distressing animal
experiments (28). Moreover, actions compromising the basic welfare
of laboratory animals and inflicting pain are unacceptable to many
members of society, potentially undermining public support for
animal research. Paradoxically, enhanced status for laboratory animals
can become a source of moral stress for researchers (29, 30). Moral
stress arises when professional duties conflict with personal ethical
convictions or societal moral norms. Individuals often find themselves
having to euthanize healthy animals when choosing a profession that
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revolves around protecting animals and respecting life, countering
societal moral perspectives. Therefore, the moral obligation inherent
in the job, which entails performing euthanasia on animals or
subjecting them to procedures causing distress, can expose researchers
to moral stress due to the heightened societal awareness surrounding
animal use (31-33).

However, researchers may prioritize their immediate experimental
tasks over animal welfare, highlighting the crucial role of the attending
veterinarian (AV) in mitigating animal pain and stress. AVs play a
pivotal role in the welfare of laboratory animals. The responsibilities
of AVs, as specified in the Animal Welfare Act in the United States,
encompass overseeing the housing, sustenance, and welfare of
research animals, participating as voting members in the Institutional
Animal Care and Use Committee (IACUC), ensuring appropriate
veterinary services for research animals, and offering guidance to
primary investigators and other staff on animal management,
immobilization, anesthesia, pain relief, calming, and humane
euthanasia practices (34, 35). AVs can also support researchers feeling
burdened by causing distress to animals through inexperienced
experimental techniques. Additionally, AVs can enhance the welfare
of experimental animals and alleviate researchers’ compassion fatigue
and stress associated with animal experimentation. The participation
of AVs in the review of animal experimental protocols provides
researchers with a sense of reassurance regarding implementing
experiments applying the 3R principles. This confidence enhances
research efficiency, reducing the unnecessary use of laboratory animals.

Efforts are being made to mandate the use of AV to enhance the
welfare of laboratory animals in countries such as the United States
and Japan, which have significant interest in animal rights. However,
many countries still lack awareness of animal rights and consequently
overlook the need for AV employment (1, 36). Furthermore, even in
countries emphasizing animal rights, some researchers who neglect
animal welfare may encounter difficulties establishing mutual trust
with AVs.

Professional compassion fatigue among animal research
scientists can lead to reduced empathy, decreased caregiving
behavior, increased anger, frustration, alcohol and drug use,
impaired professional decision-making, absenteeism, heightened
anxiety in society, irrational fears, interpersonal relationship
problems, and other issues within the workplace (25). These
negative effects can be mitigated through social support. AVs, as
one available form of social support, can leverage their veterinary
expertise to enhance animal welfare, positively impacting the
interaction between animals and researchers, helping overcome
professional compassion fatigue and promoting mental well-being
(22). However, no research has been done on the impact of AVs on
the mental health of researchers. In this study, we discuss the role
of AVs in collaborating with researchers to promote animal welfare.
This research aims to underscore the significance of AV duties by
examining their impact on researchers’ research capabilities and
psychological well-being to enhance the overall well-being of
individuals engaged in animal research. Through a comprehensive
literature review, we endeavored to elucidate the outcomes of prior
studies and discern the current trends in the field. Subsequently,
we conducted an investigation into the management of laboratory
animals and euthanasia practices by interviewing experts in the
field, particularly AVs, to gain insights into their on-the-ground
experiences. This approach allowed us to integrate scholarly
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findings with firsthand perspectives from professionals directly
involved in the care and ethical considerations surrounding
experimental animals.

2 Expanding the role of AVs

2.1 Global enhancement of animal welfare
and the role of AVs

Many countries have recognized the ethical concerns of modern
society regarding using animals in research and have developed
regulatory frameworks to support the humane management and use
of laboratory animals (37). According to a UK opinion poll, 65% of
the public accepts the use of animals for medical purposes and 68%
for scientific purpose (38). However, this acceptance depends on the
research situation and the experimental animal species, and it is
possible when alternative methods are non-available or unnecessary
pain is avoided. Interest in alternative methods to animal testing also
increased from 55 to 60% compared to 2 years ago (38). Public opinion
in the UK regarding the use of animals in research indicates that 71%
accept experimentation under the condition of no alternative methods
and minimal animal suffering. Animal welfare is a key concern, with
35% opposing animals’ use in research on ethical grounds, and 54%
expressing a desire for more information on efforts to improve animal
welfare in research. Legislation reflects these views, emphasizing the
need to minimize both animal use and suffering in scientific endeavors
(39). European Union (EU) guidelines, which define minimum
standards for animal experimentation implemented by 28 EU member
states, specify the need to ensure that “procedures that may cause
severe pain, suffering, or distress that is long-lasting and cannot
be alleviated are not performed” DIRECTIVE 2010/63/EU is on the
protection of animals used for scientific purpose (refer 2). Recital 23
of the Directive states that “From an ethical standpoint, there should
be an upper limit of pain, suffering and distress above which animals
should not be subjected in scientific procedures. To that end, the
performance of procedures that result in severe pain, suffering or
distress, which is likely to be long-lasting and cannot be ameliorated,
should be prohibited” The 27 member states of the EU observe the
animal welfare standards of DIRECTIVE 2010/63/EU (40). In the case
of laboratory animals, pain can sometimes escalate due to
experimental protocols or in vivo analyses, as effective measures to
eliminate threats to animals cannot always be applied (28). In certain
experiments, it may be necessary to induce transient discomfort in
animals. For instance, when determining the Approximate Lethal
Dose (ALD) or No Observed Adverse Effect Level NOAEL), there are
situations where analgesics cannot be administered, and the
administration of substances with specific properties is required to
elicit particular reactions. Furthermore, in assessing the safety of
medical products, it is unavoidable to induce discomfort. Therefore,
strict justifications must be established when inflicting unavoidable
suffering on animals (41). Judgment should be made by a specialist
with scientific and ethical expertise to achieve this, and well-trained
AVs are qualified professionals to provide such assessments. AV
should graduate from a veterinary medical college, undergo training
and/or gain experience in the care and management of the relevant
species. AV must also possess sufficient authority, as provided by the
institution, to treat an animal (42, 43). AV is an experienced
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professional who possesses extensive knowledge in veterinary
medicine and understands the biological characteristics of the animal,
enabling appropriate clinical treatment (44). Regulations on animal
experimentation encompass various aspects, including ethical review
bodies and principles, personnel qualifications, facilities, resources,
technological procedures, animal care and use, industrial health and
safety, transportation, and recommended ethical review processes and
standards. Of particular note is the regulation governing AV
recruitment (1). AV appointments are mandatory or strongly
recommended in countries with high societal demands for animal
welfare, such as China, Europe, Israel, South Korea, and United States
contrary to India, Indonesia, Japan, Malaysia, Singapore, and Thailand
(Table 1) (1, 45, 46).

Article 25 of Directive 2010/63/EU requires that ‘each breeder,
supplier and user has a designated veterinarian with expertise in
laboratory animal medicine, or a suitably qualified expert where more
appropriate, charged with advisory duties in relation to the wellbeing
and treatment of the animals’ Under Directive, DV involved in
activities related to the functions of ethical committees, facility
management, health monitoring, research projects, occupational
health and safety, compliance with legislation and the education and
training of staff and persons using animals for experimental purposes
(47,48). In the United Kingdom, ‘Named Veterinary Surgeons (NVS)’
offers guidance on the well-being of animals housed in scientific
facilities. Under the Animal Scientific Procedures Act, the NVS must
uphold the principles of the 3Rs, assuming the responsibility of
overseeing and advising on the health, welfare, and treatment of
animals (49). The AVs system is not legally required in many Asian
countries, including, India, Indonesia, Japan, Malaysia, Singapore, and
Thailand (1, 50). In China, Europe, Israel, South Korea, and
United States., the Animal Welfare Act was amended, requiring
organizations engaged in animal testing to employ AVs (40, 42).
However, in countries where societal awareness of animal welfare is
limited or where understanding of animal welfare for laboratory
animals is lacking, a corresponding deficiency in recognizing the role
of AVs may exist. Consequently, this AV awareness deficiency can
potentially compromise the welfare of laboratory animals.

2.2 Animal welfare programs offered by
AVs to enhance researchers’ mental health
in animal research institutions

In this study, we categorize the role of AVs in enhancing the
mental health of researchers into two primary aspects. First,
we address the direct promotion of animal welfare by AVs. The goal
of enhancing the welfare of laboratory animals is to meet their
physiological and behavioral needs appropriately while promoting
ethical treatment through adequate housing, nutrition, and social
interaction (37, 51, 52). Provision of a minimum living space for each

TABLE 1 Comparison of the act on AVs employment.

Required Not required

AVs employment China, Europe, Israel, India, Indonesia, Japan,

South Korea, and Malaysia, Singapore, and

United States. Thailand.
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animal species, along with the implementation of appropriate
environmental enrichment, is essential. Utilizing social housing
whenever possible, instead of single housing, respects the natural
tendencies of the animals. Facilitating positive reinforcement training,
including cooperative engagement in goal-oriented activities, can
enhance management practices and reduce stress (16, 34, 53-55). In
a previous study, aggression in pigs decreased following the
implementation of social housing and the expansion of floor space in
an animal research facility. Additionally, a reduction in plasma cortisol
levels, indicative of decreased stress, was reported (56).

Unlike other animals, laboratory animals are confined in limited
spaces and often exhibit stereotypic behaviors and distress due to their
highly routine daily activities (57). Animal emotions can interact with
those of humans when individuals interact with animals daily,
potentially elevating human distress levels (58). Individuals
responsible for enhancing animal welfare, such as AVs and managers,
demonstrated higher empathy and job satisfaction than researchers,
whereas Ph.D. students involved in experiments exhibited higher
compassion fatigue (22). Furthermore, researchers who implemented
environmental enrichment demonstrated a higher professional quality
of life (22).

Animal healthcare is a crucial role of AVs in promoting the mental
health of researchers during animal experiments. The responsibility of
AV is to monitor the health status of laboratory animals and provide
appropriate medical interventions to ensure their well-being (59).
Animal pain is primarily expressed through non-verbal means, mainly
behavior, and should be evaluated as realistically and objectively as
possible. Scientific methods such as grimace scales should accompany
behavioral assessments (60, 61). AVs educate researchers on these
scales and prescribe appropriate analgesics, leveraging their veterinary
knowledge to assess and alleviate pain (59). Non-compliance with
post-surgical management and post-surgical analgesia for animals
experiencing ongoing pain is a prevalent issue, often promptly
rectified through AV involvement. Importantly, procedures should
be established within the institution to ensure compliance with post-
surgical care.

Regular playtimes for animals, such as dogs and pigs, in
playgrounds can serve as environmental enrichment, benefiting the
welfare of laboratory animals and the psychological well-being of
observing researchers. The provision of engaging activities for animals
can contribute to the reduction of stereotypic behaviors and enhance
social interactions among them, fostering a positive atmosphere in the
experimental environment. Moreover, it can offer researchers the
opportunity for direct interaction with animals in a playground
setting, promoting mutual. Additionally, routine health check-ups
performed on animals, especially larger laboratory animals such as
dogs, pigs, and primates, can be perceived as high-quality welfare and
provide researchers with psychological reassurance. The maintenance
of animals in a healthy state not only enhances the reliability of
experimental outcomes but also allows for the minimization of the
number of animals used in research. Consequently, meeting ethical
responsibilities while reducing the burden on researchers can
be achieved.

The Institutional Animal Care and Use Committee (IACUC) plays
a dual role in animal experimentation, approving research protocols
and supervising post-approval management. AVs can collaborate with
the JACUC or serve as members of the IACUC to enhance animal
welfare (62, 63). Systems that clandestinely inspect reported harmful
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animal welfare conditions supplement regular animal welfare checks
as part of the Program of Animal Monitoring. Such systems reduce
animal distress and stress among researchers, who perceive their
workplace as comfortable and psychologically safe.

2.3 Direct methods for enhancing the
mental health of researchers beyond
animal welfare promotion

Secondly, AVs can contribute to improving the mental health of
researchers through direct means. One of the most critical aspects in
this regard is euthanasia. Euthanasia of laboratory animals involves
the deliberate act of causing death to minimize unnecessary pain and
stress to animals (64, 65). Unlike companion animals, the euthanasia
timing for laboratory animals can be determined from the planning
stages of the experiment or anticipated if the animal’s suffering
outweighs additional data collection (66). Euthanasia procedures must
be conducted carefully to ensure minimal pain and stress, and one of
the critical criteria for euthanasia is its psychological impact on
researchers (67). Individuals who have witnessed the death of animals,
not limited to laboratory animals, may be exposed to excessive stress,
substantially impacting their mental health. Many researchers are
chronically exposed to “moral stress;” as their typical duties ultimately
involve euthanizing animals or engaging in practices that cause pain,
suffering, disease, and other harmful conditions required for research
(30, 32, 33). According to a study, researchers who have experienced
animal stress and pain tend to exhibit higher levels of compassion
fatigue, and there is also a reported association between the use of
physical euthanasia methods and researcher burnout (22). Individuals
working in the field of laboratory animal welfare, such as animal
facility staff, demonstrated higher levels of Professional Quality of Life
and compassion satisfaction compared to researchers (27). AVs play
a mediating role in the management of research and animal
interventions, highlighting the need for emotional relief programs for
AVs themselves. The AV should ensure that ethical procedures and
regulations are adhered to by researchers when performing euthanasia
to mitigate their stress. Researchers using physical methods such as
cervical dislocation for euthanasia have reported higher burnout levels
(22). Therefore, proposing humane methods, such as CO,
displacement within 30-70%, to minimize animal distress during
euthanasia is essential. Additionally, constructing CO, chambers using
non-transparent materials can alleviate visual stress. Furthermore,
euthanasia itself and the anticipatory grief that can occur before
euthanasia induce extreme stress among researchers. Therefore, AVs
should ensure that researchers adhere to ethical procedures and rules
when performing euthanasia, thereby reducing the various stresses
they may experience, including the care-killing paradox.

Notably, while euthanasia is one of the critical considerations in
animal experimentation, it is not an inevitable outcome, and scientific,
ethical, and legal frameworks should be carefully contemplated (68).
One such means is rehoming. Programs have recently become more
active in rehoming animals such as rodents, rabbits, and beagles after
completing experiments (69, 70). ‘Rehoming’ is defined as a change in
residence for an animal previously used or designated for scientific
purposes, where the animal resides for the remainder of its life in a
setting appropriate for its requirements without undergoing any
additional scientific procedures (69, 71, 72). Directive 2010/63/EU
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issued by the European Parliament and Council on September 22,
2010, stipulates that upon completing a scientific procedure, the
optimal course of action regarding an animal formerly used or
designated for scientific purposes should be determined considering
animal well-being and potential environmental hazards (40).
Rehoming provides researchers with an opportunity to provide
animals with a better quality of life without euthanizing them,
allowing them to move beyond the distress associated with euthanasia.
Rehoming provides a higher level of welfare to laboratory animals and
can also boost the morale and well-being of those caring for the
animals (73). However, successful rehoming is not guaranteed for all
animals. According to one study, 6.2% of rehomed beagles experienced
failed adaptation and were returned to research facilities (74).
Rehoming efforts should be undertaken following thorough veterinary
examinations and socialization training by AVs to enhance the
likelihood of successful reintegration into new environments. Since
AVs must provide animal welfare and treatment consultation, they
should be involved in adoption decisions (59). Therefore, AVs can
enhance their health through the veterinary management of
laboratory animals, increasing the likelihood that more animals can
be rehomed elsewhere. In a previous study, 16 beagles were rehomed,
and the owner responses 4 years later indicated that the majority of the
beagles initially experienced separation anxiety, but subsequently, no
behavioral issues were reported, and the beagles adapted well to their
new homes (75). AVs should recognize the value of extending the lives
of sentient beings as a principle that ought to be promoted for the
benefit of animals. Moreover, by providing such opportunities to
animals, they contribute to fostering a more virtuous and
compassionate institution and staff (76).

2.4 AV's responsibility for workplace
well-being

So far, we primarily focused on the direction from animals to
humans. However, recognizing that animal-human interaction is
bidirectional is essential. Building resilience, referring to the ability to
cope with stress and adversity and recover effectively, enhances the
well-being of both humans and animals (64). We propose extending
the responsibility of AV to include workplace well-being to enhance
researchers’ psychological well-being. Recognizing the inevitable
stress factors resulting from animal experimentation and developing
programs that promote positive workplace cultures through initiatives
such as peer counseling and social support is essential. In developed
countries, efforts have already been made to develop programs that
consider not only animal use but also the emotions of researchers to
foster a healthy research environment (77). The program should
encompass efforts by researchers to recognize and mitigate stress-
inducing factors and psychological and physical risks (78).
Additionally, in the context of workplace well-being, fostering open
communication among researchers and affirming the scientific value
of their work is imperative. This affirmation serves as a reminder that
their endeavors improve human health, addressing the negative
perceptions of animal experimentation within the public sphere. In a
previous study, a survey was conducted with 1,000 employees to
identify those experiencing compassion fatigue, and external
consultants were engaged for counseling. A well-being program was
developed by consolidating various ideas, one of which involved
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providing employees with dedicated time to distribute special treats
for animals. Additionally, to enhance the bond with animals, an
animal-dedicated garden was established. Over time, this compassion
fatigue program evolved, gaining traction and interest among many
employees, ultimately exerting a positive influence on the overall
culture of the animal research institution (77).

3 Discussion

One of the most significant findings of this study is the substantial
impact of Attending Veterinarians (AVs) in animal research facilities
on the research capabilities and psychological well-being of
researchers. AVs contribute their expertise to enhance the welfare of
experimental animals and provide insights to alleviate overall stress
and empathy loss among researchers. The research results underscore
that AV's play a crucial role in improving the efficiency of research and
reducing unnecessary animal use through the proper management of
experimental animals, aligning with the principles of the 3Rs
(Replacement, Reduction, Refinement). Additionally, by fostering a
positive workplace culture, engaging in peer counseling, and providing
social support, AVs can enhance the overall work environment in
animal research facilities. This, in turn, assists researchers in finding
more meaning in their work and mitigates negative perceptions
associated with animal research. Therefore, this study addresses the
ethical considerations surrounding animal research, emphasizing the
need to balance scientific advancement with the welfare of laboratory
animals and the psychological well-being of researchers. Veterinarians
in developed countries like Australia, the United States, and the
United Kingdom experience considerable job-related stress from
animal attacks, public perception, and other potential risks (79).
Veterinarians significantly experience higher psychological distress
compared to the general population (80). Psychological distress is
prevalent among veterinarians, physicians, and nurses, especially in
intensive care units where end-of-life decisions are made, with 12%
reporting experiencing depression (81). This finding underscores the
potential exposure to significant stress in their relationships with
animals. Therefore, the importance of AV tasks in identifying and
caring for animals in pain, particularly in animal experimentation
facilities where euthanasia is more frequently performed than in
animal or human hospitals, warrants consideration.

In the United States and Canada, the concept of veterinary social
workers is emerging to support the mental health of veterinarians
performing euthanasia in animal shelters (82), and educational
programs for social workers are expanding to include Human-Animal
Interaction Contents (82, 83). Therefore, society should consider the
mental health of veterinarians in animal shelters and that of
researchers in animal experimentation facilities. AV work in such
facilities should be recognized as a vital component of social equity,
acknowledging the welfare of humans and laboratory animals. The
results of this study suggest that the role of AVs can have a significant
impact on current practices in animal research facilities. These
findings may advocate for some changes in policies and operations
within animal research facilities. It is advisable for all facilities
conducting animal experiments to employ AVs. Furthermore,
continuous education and training for AVs are essential, providing
support to stay updated with the latest knowledge in animal
management practices. Additionally, AVs should establish transparent
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and ethical guidelines for rehoming programs and euthanasia
procedures. AV play a pivotal role in developing programs tailored to
the sociability and responsiveness levels of each animal, assisting
researchers in their roles. Anticipating that these changes, when
applied to the policies and operations of animal research institutions,
will foster a more ethical environment, providing researchers with
more positive experiences and enhancing research capabilities.

However, our study has several limitations. Firstly, further
research is needed to explore how the role of AV varies depending on
the species of experimental animals and the characteristics of research
facilities. Investigating the impact of AV's on various animal species
would be beneficial in exploring optimal welfare and management
practices for specific species. Secondly, there is a need for research
considering cultural and social variables that influence interactions
between AVs and researchers. While the role of AVs is trending
toward international standardization, the unique cultural and social
atmospheres in each country may differ. Therefore, AVs in each
country should find the best practices within their social context
through research and regular consultations. Lastly, additional research
is needed to statistically verify the level of compassion fatigue among
researchers at animal research institutions according to the presence
or absence of AV.

Despite these limitations, the findings of this study can contribute
to shaping and transforming societal perspectives on animal research,
veterinary practices, and animal welfare. The role of AVs exerts a
significant influence in these domains, with expectations for
contributing to the future development of socially acceptable and
advanced research cultures. Emphasizing that the role of AVs goes
beyond the responsibility for animal health, impacting the overall
quality and welfare of the environment, including the psychological
well-being of researchers. Additionally, within the context of
veterinary education, the integration of modern technological devices
has become a noteworthy topic in discussions, with the utilization of
social media platforms being particularly noteworthy (84).
Referencing recent research is crucial in exploring avenues to
strengthen data collection through such technologies and provide
advanced knowledge to future veterinarians (84). In the future,
strategies for enhancing education on AVs should continue to evolve
by leveraging the various features and capabilities offered by social
media platforms. Exploring ways to actively utilize social media in
veterinary education through collaboration with AVs from different
institutions is essential, raising awareness of the demands and
challenges faced by the community. Therefore, highlighting the
importance of future research to evaluate the long-term educational
effects and understand the practical applications in various learning
environments. Efforts to improve education to foster such
technological changes are crucial. A study indicated that the Flipped
Classroom and Peer-Assisted Learning (FC/PAL)
significantly contributed to improving students” achievement (85).

approach

This outcome suggests the ongoing need to explore and enhance
strategies focusing on interaction and collaboration for AV education.

4 Conclusion

This study explored the diverse impacts of attending veterinarians
(AVs) in animal research on animal welfare, researchers’ psychological
well-being, and the overall research environment. The study
emphasize that AVs can enhance the efficiency of research by
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improving the welfare of experimental animals and reduce animal
usage by emphasizing the 3R principles. Additionally, AVs can
contribute to improving the workplace environment for researchers
through fostering a positive workplace culture and peer counseling, as
well as contributing to the meaningfulness of animal research and
alleviating negative perceptions.

In the future, it is anticipated that strengthening the education and
training of AVs will contribute to maintaining up-to-date knowledge
in animal management while playing a crucial role in fostering socially
acceptable and advanced research cultures. The employment of AVs
in all animal research institutions, along with efforts to enhance
education and training, and the establishment of transparent and
ethical guidelines have been identified as necessary. Overcoming the
limitations of the research, there is a need for additional studies to
investigate how the diverse roles of AVs may vary based on the species
of experimental animals and the characteristics of research facilities.
Research considering variables that influence interactions between
AVs and researchers in different national and cultural contexts is
also warranted.

These research endeavors are expected to lead to positive changes
that enhance the ethical aspects of animal research and the
psychological well-being of researchers.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding authors.

Author contributions

JL: Investigation, Writing - review & editing. G-HL:
Conceptualization, Investigation, Writing - original draft. KK:
Supervision, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study was
supported by the Daegu Gyeongbuk Medical Innovation Foundation.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fvets.2023.1340225
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Leeetal.

References

1. Ogden BE, Pang (William) W, Agui T, Lee BH. Laboratory animal laws, regulations,
guidelines and standards in China mainland, Japan, and Korea. ILAR J. (2017)
57:301-11. doi: 10.1093/ilar/ilw018

2. Taylor K, Gordon N, Langley G, Higgins W. Estimates for worldwide laboratory
animal use in 2005. Altern Lab Anim. (2008) 36:327-42. doi: 10.1177/026119290803600310

3. Harkness JE. Harkness and Wagner's biology and medicine of rabbits and rodents.
Hoboken, New Jersey, US: John Wiley & Sons (2010).

4. Swaters D, van Veen A, van Meurs W, Turner JE, Ritskes-Hoitinga M. A history of
regulatory animal testing: what can we learn? Altern Lab Anim. (2022) 50:322-9. doi:
10.1177/02611929221118001

5. Barouki R, Gluckman PD, Grandjean P, Hanson M, Heindel JJ. Developmental
origins of non-communicable disease: implications for research and public health.
Environ Health. (2012) 11:1-9. doi: 10.1186/1476-069X-11-42

6. Ahn N, Park ], Roh S. Use of laboratory animals and issues regarding the
procurement of animals for research in Korea. Lab Animal Res. (2023) 39:10. doi:
10.1186/s42826-023-00161-8

7. Gaskill BN, Garner JP. Stressed out: providing laboratory animals with behavioral
control to reduce the physiological effects of stress. Lab Anim. (2017) 46:142-5. doi:
10.1038/laban.1218

8. Franco NH, Olsson IAS. Scientists and the 3Rs: attitudes to animal use in
biomedical research and the effect of mandatory training in laboratory animal science.
Lab Anim. (2014) 48:50-60. doi: 10.1177/0023677213498717

9. Laule GE, Bloomsmith MA, Schapiro SJ. The use of positive reinforcement training
techniques to enhance the care, management, and welfare of primates in the laboratory.
Training Nonhuman Primates Using Positive Reinforce Techn. (2016) 6:163-73. doi:
10.1207/S15327604JAWS0603_02

10. Baumans V. Environmental enrichment for laboratory rodents and rabbits:
requirements of rodents, rabbits, and research. ILAR J. (2005) 46:162-70. doi: 10.1093/
ilar.46.2.162

11. Bailoo JD, Murphy E, Boada-Safia M, Varholick JA, Hintze S, Baussiére C, et al.
Effects of cage enrichment on behavior, welfare and outcome variability in female mice.
Front Behav Neurosci. (2018) 12:232. doi: 10.3389/fnbeh.2018.00232

12. Bayne K, Wiirbel H. The impact of environmental enrichment on the outcome
variability and scientific validity of laboratory animal studies. Revue scientifique et
technique-Office international des épizooties. (2014) 33:273-80. doi: 10.20506/
rst.33.1.2282

13. Beynen A., Gartner K., Van Zutphen L., Standardization of animal experimentation.
Principles of laboratory animal science: A contribution to the humane use and Care of
Animals and to the quality of experimental results. 2nd edn. Amsterdam: Elsevier, (2001).
p. 103-110.

14. Peters SM, Pothuizen HH, Spruijt BM. Ethological concepts enhance the
translational value of animal models. Eur ] Pharmacol. (2015) 759:42-50. doi: 10.1016/j.
¢jphar.2015.03.043

15.Van Loo PLP, Van Zutphen L, Baumans V. Male management: coping with
aggression problems in male laboratory mice. Lab Anim. (2003) 37:300-13. doi:
10.1258/002367703322389870

16. Prescott MJ, Buchanan-Smith HM. Training nonhuman primates using positive
reinforcement techniques In: KJ Shapiro, editor. Training nonhuman Primates using
positive reinforcement techniques. UK: Psychology Press (2016). 157-61.

17. Simpson J, Kelly JP. The impact of environmental enrichment in laboratory rats—
behavioural and neurochemical aspects. Behav Brain Res. (2011) 222:246-64. doi:
10.1016/j.bbr.2011.04.002

18. Kang M, Han AR, Kim DE, Seidle T, Lim KM, Bae SJ. Mental stress from animal
experiments: a survey with Korean researchers. Toxicol Res. (2018) 34:75-81. doi:
10.5487/TR.2018.34.1.075

19. Kang M, Han A, Lim K, Bae S. Impact of animal testing on mental health of
researchers. Value Health. (2016) 19:A616. doi: 10.1016/.jval.2016.09.1551

20. Mayer J. The expression of the emotions in man and laboratory animals. Vic Stud.
(2008) 50:399-417. doi: 10.2979/VIC.2008.50.3.399

21. Roman-Muiiz IN, Cramer MC, Edwards-Callaway LN, Stallones L, Kim E,
Thompson S, et al. Dairy caretaker perspectives on performing euthanasia as an essential
component of their job. Animals. (2021) 11:289. doi: 10.3390/ani11020289

22. LaFollette MR, Riley MC, Cloutier S, Brady CM, O'Haire ME, Gaskill BN.
Laboratory animal welfare meets human welfare: a cross-sectional study of professional
quality of life, including compassion fatigue in laboratory animal personnel. Front Vet
Sci. (2020) 7:114. doi: 10.3389/fvets.2020.00114

23.King M, Zohny H. Animal researchers shoulder a psychological burden that
animal ethics committees ought to address. ] Med Ethics. (2022) 48:299-303. doi:
10.1136/medethics-2020-106945

24. Mort M, Convery I, Baxter J, Bailey C. Animal disease and human trauma: the
psychosocial implications of the 2001 UK foot and mouth disease disaster. ] Appl Anim
Welf Sci. (2008) 11:133-48. doi: 10.1080/10888700801925984

Frontiers in Veterinary Science

10.3389/fvets.2023.1340225

25. Ferrara E, Hiebl B, Kunzmann P, Hutter E, Afkham E LaFollette M, et al. Culture
of care in animal research-expanding the 3Rs to include people. Lab Anim. (2022)
56:511-8. doi: 10.1177/00236772221102238

26. Maestri E. The 3Rs principle in animal experimentation: a legal review of the state
of the art in Europe and the case in Italy. Biotechniques. (2021) 10:9. doi: 10.3390/
biotech10020009

27. Goni-Balentziaga O, Vila S, Ortega-Saez I, Vegas O, Azkona G. Professional quality
of life in research involving laboratory animals. Animals. (2021) 11:2639. doi: 10.3390/
anil1092639

28. Olsson IAS, J Nicol C, Niemi SM, Sandge P. From unpleasant to unbearable—why
and how to implement an upper limit to pain and other forms of suffering in research
with animals. ILAR J. (2019) 60:404-14. doi: 10.1093/ilar/ilz018

29. Lund TB, Merkbak MR, Lassen J, Sandge P. Painful dilemmas: a study of the way
the public’s assessment of animal research balances costs to animals against human
benefits. Public Underst Sci. (2014) 23:428-44. doi: 10.1177/0963662512451402

30. Rollin BE. Euthanasia, moral stress, and chronic illness in veterinary medicine. Vet
Clin: Small Animal Prac. (2011) 41:651-9. doi: 10.1016/j.cvsm.2011.03.005

31. Arbe Montoya AI, Hazel S, Matthew SM, McArthur ML. Moral distress in
veterinarians. Vet Rec. (2019) 185:631-1. doi: 10.1136/vr.105289

32.King MR. Killing and feeling bad: animal experimentation and moral stress.
Animal Stud J. (2016) 5:119-33.

33.Rollin BE. Euthanasia and moral stress In: Suffering. UK: Routledge (2014).
115-26.

34. Council, N.R. Guide for the care and use of laboratory animals. USA: National
Academy Press (2010).

35. Fillman-Holliday D. The role of a clinical veterinarian in a safety assessment
testing facility. Lab Anim. (2005) 34:35-8. doi: 10.1038/laban0305-35

36. Tatridou D, Nagy Z, de Briyne N, Saunders J, Bravo A. Mapping the teaching of
laboratory animal science and medicine in the European Union and European free trade
area. ] Vet Med Educ. (2018) 45:556-66. doi: 10.3138/jvme.0117-009r1

37. Bayne K, Bayvel AD, Williams V. Laboratory animal welfare: international issues
In: K Bayne, PV Turner, editors. Laboratory animal welfare. Netherlands: Elsevier (2013).
55-76.

38. Cameron D. Public attitudes to animal research in 2018. England: Department for
Business, Energy & Industrial Stratedy (2018).

39. Prescott MJ, Lidster K. Improving quality of science through better animal welfare:
the NC3Rs strategy. Lab Anim. (2017) 46:152-6. doi: 10.1038/laban.1217

40. Olsson IAS, Silva SP, Townend D, Sandoe P. Protecting animals and enabling
research in the European Union: an overview of development and implementation of
directive 2010/63/EU. ILAR J. (2017) 57:347-57. doi: 10.1093/ilar/ilw029

41. Beauchamp TL, Morton DB. The upper limits of pain and suffering in animal
research: a moral assessment of the European Union’s legislative framework. Camb Q
Healthc Ethics. (2015) 24:431-47. doi: 10.1017/S0963180115000092

42. Bradfield JF, Bennett BT, Gillett CS. Oversight of research animal welfare in the
United States In: J Guillén, editor. Laboratory animals. Netherlands: Elsevier (2018).
15-68.

43. U.S. Department of Agriculture, Animal and Plant Health Inspection Service. Who
can be an attending veterinarian? 2021 Jun 1, (2021). Available from: https://www.aphis.
usda.gov/aphis/ourfocus/animalwelfare/sa_attending_veterinarians/av-who/who-can-
be-an-av.

44. Association for Assessment and Accreditation of Laboratory Animal Care.
AAALAC-position  statements. (2023). Available from: https://www.aaalac.org/
accreditation-program/position-statements/ (Accessed December 10, 2023).

45. Alvarado CG, Dixon LM. The laboratory animal veterinarian: more than just a
mouse doctor. Mo Med. (2013) 110:223-6.

46. Kalman R, Harmelin A, Ziv E, Fischer Y. Israeli legislation and regulation on the
use of animals in biological and medical research In: J Guillén, editor. Laboratory
animals. Netherlands: Elsevier (2018). 203-19.

47. Poirier G, Bergmann C, Denais-Lalieve DG, Dontas IA, Dudoignon N, Ehall H,
et al. ESLAV/ECLAM/LAVA/EVERI recommendations for the roles, responsibilities
and training of the laboratory animal veterinarian and the designated veterinarian
under  directive  2010/63/EU.  Lab  Anim. (2015) 49:89-99.  doi:
10.1177/0023677214557717

48.Kiraga L, Dzikowski A. Ethical concerns of the veterinarian in relation to
experimental animals and in vivo research. Animals. (2023) 13:2476. doi: 10.3390/
anil3152476

49. Mcglacken R, Anderson A, Hobson-West P. Two worlds in one: what ‘counts’ as
animal advocacy for veterinarians working in UK animal research? Animals. (2023)
13:776. doi: 10.3390/ani13050776

50. Retnam L, Chatikavanij P, Kunjara P, Paramastri YA, Goh YM, Hussein FN, et al.
Laws, regulations, guidelines and standards for animal care and use for scientific

frontiersin.org


https://doi.org/10.3389/fvets.2023.1340225
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://doi.org/10.1093/ilar/ilw018
https://doi.org/10.1177/026119290803600310
https://doi.org/10.1177/02611929221118001
https://doi.org/10.1186/1476-069X-11-42
https://doi.org/10.1186/s42826-023-00161-8
https://doi.org/10.1038/laban.1218
https://doi.org/10.1177/0023677213498717
https://doi.org/10.1207/S15327604JAWS0603_02
https://doi.org/10.1093/ilar.46.2.162
https://doi.org/10.1093/ilar.46.2.162
https://doi.org/10.3389/fnbeh.2018.00232
https://doi.org/10.20506/rst.33.1.2282
https://doi.org/10.20506/rst.33.1.2282
https://doi.org/10.1016/j.ejphar.2015.03.043
https://doi.org/10.1016/j.ejphar.2015.03.043
https://doi.org/10.1258/002367703322389870
https://doi.org/10.1016/j.bbr.2011.04.002
https://doi.org/10.5487/TR.2018.34.1.075
https://doi.org/10.1016/j.jval.2016.09.1551
https://doi.org/10.2979/VIC.2008.50.3.399
https://doi.org/10.3390/ani11020289
https://doi.org/10.3389/fvets.2020.00114
https://doi.org/10.1136/medethics-2020-106945
https://doi.org/10.1080/10888700801925984
https://doi.org/10.1177/00236772221102238
https://doi.org/10.3390/biotech10020009
https://doi.org/10.3390/biotech10020009
https://doi.org/10.3390/ani11092639
https://doi.org/10.3390/ani11092639
https://doi.org/10.1093/ilar/ilz018
https://doi.org/10.1177/0963662512451402
https://doi.org/10.1016/j.cvsm.2011.03.005
https://doi.org/10.1136/vr.105289
https://doi.org/10.1038/laban0305-35
https://doi.org/10.3138/jvme.0117-009r1
https://doi.org/10.1038/laban.1217
https://doi.org/10.1093/ilar/ilw029
https://doi.org/10.1017/S0963180115000092
https://www.aphis.usda.gov/aphis/ourfocus/animalwelfare/sa_attending_veterinarians/av-who/who-can-be-an-av
https://www.aphis.usda.gov/aphis/ourfocus/animalwelfare/sa_attending_veterinarians/av-who/who-can-be-an-av
https://www.aphis.usda.gov/aphis/ourfocus/animalwelfare/sa_attending_veterinarians/av-who/who-can-be-an-av
https://www.aaalac.org/accreditation-program/position-statements/
https://www.aaalac.org/accreditation-program/position-statements/
https://doi.org/10.1177/0023677214557717
https://doi.org/10.3390/ani13152476
https://doi.org/10.3390/ani13152476
https://doi.org/10.3390/ani13050776

Leeetal.

purposes in the countries of Singapore, Thailand, Indonesia, Malaysia, and India. ILAR
J. (2017) 57:312-23. doi: 10.1093/ilar/ilw038

51. Baumans V. Science-based assessment of animal welfare: laboratory animals.
Revue scientifique et technique-office international des epizooties. (2005) 24:503-14. doi:
10.20506/rst.24.2.1585

52. Carbone L. What animals want: Expertise and advocacy in laboratory animal
welfare policy. USA: Oxford University Press (2004).

53. Olsson IAS, Dahlborn K. Improving housing conditions for laboratory mice: a
review of'environmental enrichment. Lab Anim. (2002) 36:243-70. doi:
10.1258/002367702320162379

54. Baumans V, Van Loo P. How to improve housing conditions of laboratory animals:
the possibilities of environmental refinement. Vet J. (2013) 195:24-32. doi: 10.1016/j.
tvjl.2012.09.023

55. Laule G, Whittaker M. Enhancing nonhuman primate care and welfare through
the use of positive reinforcement training. J Appl Anim Welf Sci. (2007) 10:31-8. doi:
10.1080/10888700701277311

56. Hemsworth P, Morrison RS, Tilbrook AJ, Butler KL, Rice M, Moeller SJ. Effects of
varying floor space on aggressive behavior and cortisol concentrations in group-housed
sows. ] Anim Sci. (2016) 94:4809-18. doi: 10.2527/jas.2016-0583

57. Pritchard L, Van Kempen T, Zimmerberg B. Behavioral effects of repeated
handling differ in rats reared in social isolation and environmental enrichment. Neurosci
Lett. (2013) 536:47-51. doi: 10.1016/j.neulet.2012.12.048

58. Hemsworth P. Human-animal interactions. In welfare of the laying hen. Papers from
the 27th poultry science symposium of the World's poultry science association (UK branch),
Bristol, UK, July 2003. Wallingford UK: CABI Publishing (2004).

59. Berset FE, Caristo ME, Ferrara F Hardy P, Oropeza-Moe M, Waters R. Federation
of European Laboratory Animal Science Associations recommendations of best
practices for the health management of ruminants and pigs used for scientific and
educational purposes. Lab Anim. (2021) 55:117-28. doi: 10.1177/0023677220944461

60. Mota-Rojas D, Olmos-Hernindez A, Verduzco-Mendoza A, Hernandez E,
Martinez-Burnes J, Whittaker AL. The utility of grimace scales for practical pain
assessment in laboratory animals. Animals. (2020) 10:1838. doi: 10.3390/ani10101838

61. Matsumiya LC, Sorge RE, Sotocinal SG, Tabaka JM, Wieskopf JS, Zaloum A, et al.
Using the mouse grimace scale to reevaluate the efficacy of postoperative analgesics in
laboratory mice. ] Am Assoc Lab Anim Sci. (2012) 51:42-9.

62. Waddingham G, Haun M, Ahlers B. Opportunity for an improved animal care
program. Lab Anim. (2022) 51:92-3. doi: 10.1038/s41684-022-00948-7

63. Zitzow L, Langan G. Response to Protocol Review Scenario: Reconsider,
communicate, collaborate. Lab Anim. (2014) 43:391-2. doi: 10.1038/laban.643

64. Newsome JT, Clemmons EA, Fitzhugh DC, Gluckman TL, Creamer-Hente MA,
Tambrallo L], et al. Compassion fatigue, euthanasia stress, and their management in
laboratory animal research. ] Am Assoc Lab Anim Sci. (2019) 58:289-92. doi: 10.30802/
AALAS-JAALAS-18-000092

65. Rollin BE. Ethics and euthanasia In: S] Armstrong, RG Botzler, editors. The animal
ethics reader. UK: Routledge (2016). 669-75.

66. Hawkins P, Prescott M, Carbone L, Dennison N, Johnson C, Makowska I, et al. A
good death? Report of the second Newcastle meeting on laboratory animal euthanasia.
MDPI. (2016) 6:50. doi: 10.3390/ani6090050

67. Ahn N, Park J, Roh S. Mental stress of animal researchers and suggestions for
relief. ] Animal Reprod Biotechnol. (2022) 37:13-6. doi: 10.12750/JARB.37.1.13

Frontiers in Veterinary Science

08

10.3389/fvets.2023.1340225

68. Franco NH. Killing of animals in science-is it always inevitable? In: IAS Olsson,
SM Arautjo, MF Vieira, editor. Food futures: Ethics, science and culture. Wageningen,
Netherlands: Wageningen Academic Publishers (2016). 229-41.

69. Diaz-Berciano C, Gallego-Agundez M. Abandonment and rehoming of rabbits
and rodents in Madrid (Spain): a retrospective study (2008-2021). ] Appl Anim Welf Sci.
(2022):1-11. doi: 10.1080/10888705.2022.2162342

70. Déring D, Haberland BE, Ossig A, Kiichenhoff H, Dobenecker B, Hack R, et al.
Behavior of laboratory beagles: assessment in a standardized behavior test using novel
stimuli and situations. J Vet Behav. (2016) 11:18-25. doi: 10.1016/j.jveb.2015.10.004

71.Ecuer E, Boxall ], Louwerse AL, Mikkelsen LF, Moons CPH, Roth M, et al.
FELASA recommendations for the rehoming of animals used for scientific and
educational purposes. Lab Anim. (2023) 57:572-82. doi: 10.1177/0023677223
1158863

72.Skidmore T. A life after the laboratory: Exploring the policy and practice of
laboratory animal rehoming. Southampton, UK: University of Southampton (2020).

73. Skidmore T, Roe E. A semi-structured questionnaire survey of laboratory animal
rehoming practice across 41 UK animal research facilities. PloS One. (2020) 15:€0234922.
doi: 10.1371/journal.pone.0234922

74. Déring D, Nick O, Bauer A, Kiichenhoff H, Erhard MH. Behavior of laboratory
dogs before and after rehoming in private homes. ALTEX-Alternatives Animal
Experiment. (2017) 34:133-47. doi: 10.14573/altex.1608171

75. Hanninen L, Norring M. The first rehoming of laboratory beagles in Finland: the
complete process from socialisation training to follow-up. Altern Lab Anim. (2020)
48:116-26. doi: 10.1177/0261192920942135

76. Van Loo PL, Janssens MR. Why all healthy laboratory animals should be rehomed,
no matter how small. Animals (2023) 13:2727. doi: 10.3390/ani13172727

77. Murray J, Bauer C, Vilminot N, Turner PV. Strengthening workplace well-being
in research animal facilities. Front Vet Sci. (2020) 7:573106. doi: 10.3389/
fvets.2020.573106

78.Kerton A, Tremoleda JL. Emotional challenges in our work with laboratory
animals: tools that support caring for others and yourself. Animal Technol Welfare.
(2021) 20:34-41

79. Gyles C. Veterinarian suicides. Can Vet J. (2014) 55:715-8.

80.Pohl R, Botscharow J, Bockelmann I, Thielmann B. Stress and strain among
veterinarians: a scoping review. Ir Vet J. (2022) 75:15. doi: 10.1186/
$13620-022-00220-x

81. Coomber S, Todd C, Park G, Baxter P, Firth-Cozens J, Shore S. Stress in UK
intensive care unit doctors. Br ] Anaesth. (2002) 89:873-81. doi: 10.1093/bja/aef273

82. Holcombe TM, Strand EB, Nugent WR, Ng ZY. Veterinary social work: practice
within veterinary settings. | Hum Behav Soc Environ. (2016) 26:69-80. doi:
10.1080/10911359.2015.1059170

83. Arkow P. Human-animal relationships and social work: opportunities beyond the
veterinary environment. Child Adolesc Soc Work J. (2020) 37:573-88. doi: 10.1007/
510560-020-00697-x

84. Muca E, Buonaiuto G, Lamanna M, Silvestrelli S, Ghiaccio F, Federiconi A, et al.
Reaching a wider audience: Instagram’s role in dairy cow nutrition education and
engagement. Animals. (2023) 13:3503. doi: 10.3390/ani13223503

85. Muca E, Cavallini D, Raspa F, Bordin C, Bergero D, Valle E. Integrating new
learning methods into equine nutrition classrooms: the importance of students
perceptions. ] Equine Vet. (2023) 126:104537. doi: 10.1016/j.jevs.2023.104537

frontiersin.org


https://doi.org/10.3389/fvets.2023.1340225
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://doi.org/10.1093/ilar/ilw038
https://doi.org/10.20506/rst.24.2.1585
https://doi.org/10.1258/002367702320162379
https://doi.org/10.1016/j.tvjl.2012.09.023
https://doi.org/10.1016/j.tvjl.2012.09.023
https://doi.org/10.1080/10888700701277311
https://doi.org/10.2527/jas.2016-0583
https://doi.org/10.1016/j.neulet.2012.12.048
https://doi.org/10.1177/0023677220944461
https://doi.org/10.3390/ani10101838
https://doi.org/10.1038/s41684-022-00948-7
https://doi.org/10.1038/laban.643
https://doi.org/10.30802/AALAS-JAALAS-18-000092
https://doi.org/10.30802/AALAS-JAALAS-18-000092
https://doi.org/10.3390/ani6090050
https://doi.org/10.12750/JARB.37.1.13
https://doi.org/10.1080/10888705.2022.2162342
https://doi.org/10.1016/j.jveb.2015.10.004
https://doi.org/10.1177/00236772231158863
https://doi.org/10.1177/00236772231158863
https://doi.org/10.1371/journal.pone.0234922
https://doi.org/10.14573/altex.1608171
https://doi.org/10.1177/0261192920942135
https://doi.org/10.3390/ani13172727
https://doi.org/10.3389/fvets.2020.573106
https://doi.org/10.3389/fvets.2020.573106
https://doi.org/10.1186/s13620-022-00220-x
https://doi.org/10.1186/s13620-022-00220-x
https://doi.org/10.1093/bja/aef273
https://doi.org/10.1080/10911359.2015.1059170
https://doi.org/10.1007/s10560-020-00697-x
https://doi.org/10.1007/s10560-020-00697-x
https://doi.org/10.3390/ani13223503
https://doi.org/10.1016/j.jevs.2023.104537

	Attending veterinarians improve the research capability and psychological well-being of researchers in animal research institutes
	1 Introduction
	2 Expanding the role of AVs
	2.1 Global enhancement of animal welfare and the role of AVs
	2.2 Animal welfare programs offered by AVs to enhance researchers’ mental health in animal research institutions
	2.3 Direct methods for enhancing the mental health of researchers beyond animal welfare promotion
	2.4 AV’s responsibility for workplace well-being

	3 Discussion
	4 Conclusion
	Data availability statement
	Author contributions

	References

