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Laboratory animal personnel may experience significant stress from working with animals

in scientific research. Workplace stress can be assessed by evaluating professional

quality of life, which is comprised of compassion fatigue (i.e., burnout and secondary

traumatic stress) and compassion satisfaction. This research aimed to explore the

associations between risk factors and professional quality of life in laboratory animal

personnel. In a cross-sectional, convenience sample design, laboratory animal personnel

were recruited from widespread online promotion. A total of 801 personnel in the

United States or Canada completed an online survey regarding professional quality

of life, social support, euthanasia, enrichment, stress/pain levels, and human-animal

interactions. Participants worked in a wide range of settings (e.g., industry, academia),

research types (e.g., basic, applied, regulatory), species (e.g., non-human primates,

mice), and roles (e.g., animal caretaker, veterinarian). Data were analyzed using

general linear models. Personnel who reported higher compassion fatigue also reported

lower social support, higher animal stress/pain, higher desire to implement more

enrichment, and less control over performing euthanasia (p’s< 0.05). Higher burnout was

associated with less diverse/frequent enrichment, using physical euthanasia methods,

and longer working hours. Higher secondary traumatic stress was associated with more

relationship-promoting human-animal interactions (e.g., naming animals) and working

as a trainers (p’s < 0.05). Higher compassion satisfaction was associated with higher

social support, less animal stress/pain, and more human-animal interactions (p’s < 0.05).

Surprisingly, neither personnel’s primary animal type (e.g., non-human primates, mice)

nor frequency of euthanasia (e.g., daily, monthly) were associated with professional

quality of life (p’s > 0.05). Our findings show that the professional quality of life of

laboratory animal personnel is associatedwith several factors. Personnel reporting poorer

professional quality of life also reported less social support, higher animal stress/pain, less

enrichment diversity/frequency and wished they could provide more enrichment, using
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physical euthanasia, and less control over performing euthanasia. Poorer professional

quality of life was also seen in personnel working as trainers, at universities, and longer

hours. This study contributes important empirical data that may provide guidance

for developing interventions (e.g., improved social support, decreased animal stress,

increased animal enrichment diversity/frequency, greater control over euthanasia) to

improve laboratory animal personnel’s professional quality of life.

Keywords: compassion fatigue, laboratory animals, human-animal interactions, workplace stress, euthanasia,

enrichment, animal welfare, social support

INTRODUCTION

Laboratory animal personnel may be particularly at risk for
workplace stress as a result of several factors related to working
with laboratory animals—e.g., the constant making and breaking
of human-animal bonds. Many laboratory animal personnel
are responsible for directly or indirectly caring for laboratory
animals and often form attachments with them (1). While
taking care of these animals, personnel may also perform
or view procedures that cause pain and distress as part of
the experiment—which alone could lead to occupational or
perpetration-induced traumatic stress (2, 3). Then, at the end
of a study, laboratory animals are often euthanized—sometimes
by their caretaker without the choice to pass this responsibility
to another worker—either to collect tissues for analysis, because
they cannot be used in other studies for scientific reasons, or
because they cannot be adopted out. Adoption may not be
possible because of possible harms to health and safety, lack
of interested homes, or institutional reasons. This sticky moral
situation is sometimes described as a “caring-killing paradox”
(4, 5). This paradox may be exacerbated for stronger attachments
which may occur for animals that caretakers interact with more
frequently, more intensely, or even for animals with a closer
evolutionary relationship to humans (6). Euthanizing animals
(along with just working with animals at all) is thought to be
one of the causes of workplace stress for many animal-care
workers (3).

Workplace stress inherent to the responsibilities of laboratory
animal personnel may be exacerbated due to emotional
dissonance and moral stress (6). Emotional dissonance is
the conflict between experienced emotions and expressed
emotions (6). In the laboratory, emotional dissonance may
occur from simultaneously feeling negative emotions from
performing stressful tasks or euthanasia, but also feeling unable
or unsupported in expressing these emotions. For example,
feeling sad after a euthanasia, but being told that it’s “weak” to feel
that way or discouraged from talking about their feelings. Moral
stress results from performing a task that is in conflict with what
one believes they ought to do (7). Moral stress and emotional
dissonance may also arise in personnel who may have entered
the occupation because of their love, respect, and empathy for
animals as well as their desire to care for them (2, 8). These
personnel then face a contradiction between their internal desires
and the reality that they must perform research procedures that
may cause pain, stress, or death (5).

In a systematic review of workplace stress in animal-
care workers, social support networks were considered key
to minimizing workplace stress (3). Unfortunately, laboratory
animal personnel may lack social support networks at work and
home. In fact, working in an animal laboratory may promote
social isolation rather than support. It is relatively common
for organizations to encourage secrecy about their animal work
because of concerns about negative societal views or public
pressure, the antivivisection movement, and confidentiality of
new research or products. At work, personnel may not feel as if
they can turn to researchers or even fellow technicians about their
feelings about their jobs which can cause even further feelings
of isolation. Outside of work, negative social stigma may arise
from the “dirty work” of performing scientific research with
animals and euthanizing animals—which can prevent developing
relationships and further compound any internal conflict and
harm well-being (2, 6). Finally, many laboratory technicians may
be required to work unsocial hours for studies, since animals need
constant care and research projects often are not designed with
human schedules in mind (6).

One particular type of workplace stress is compassion fatigue,
which occurs in careers that involve caring for humans or
animals. It is commonly defined as “a psychological syndrome,
comprised of secondary trauma and burnout, which can
adversely affect those who work in caring professions” (9).
Secondary traumatic stress is typically caused by exposure
to the trauma of others. Its symptoms are similar to those
of post-traumatic stress disorder, including invasive thoughts,
nightmares, hyper-vigilance, and avoidance. It can result in
fear, sleep difficulties, and the avoidance of reminders of the
individual’s experiences. Burnout is generally defined as the
gradual onset of emotions such as exhaustion, depression,
anger, and frustration toward an individual’s work environment,
which eventually leads to feelings of hopelessness and difficulties
in effectively performing tasks. Laboratory animal personnel
may be at risk for compassion fatigue as a result of their
role as animal caretakers that often includes exposure to—
and sometimes perpetuation of—animal stress and pain. Their
compassion fatigue may be exacerbated by the factors discussed
above, although relatively few studies have been conducted with
laboratory animal personnel specifically (10).

Beyond the negative effects of workplace stress on personnel
themselves, there may also be negative workplace effects. In
a study of 36 animal shelters across the United States, higher
frequencies of dog euthanasia (hypothesized to be related to
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workplace stress levels) were positively associated with higher
employee turnover (11). Furthermore, personnel affected by
severe workplace stress may provide lower quality of care, since
one effect of burnout is difficulty in effectively performing
tasks (9). Although the primary concern in studying workplace
stress may be direct concern for the employees themselves,
the potential effects on the work environment (e.g., decreased
efficiency, higher turnover) and animal well-being provide
additional rationale for understanding compassion fatigue in the
animal laboratory.

Considering some indications of high levels of workplace
stress in laboratory animal personnel and a lack of understanding
of their associated factors (3), our objective was to explore
associations between reported professional quality of life (i.e.,
compassion fatigue and satisfaction) and potential risk or
protective factors in laboratory animal personnel. Based on
previous research with veterinarians, shelter workers, and
laboratory animal personnel, we hypothesized that higher
reported levels of compassion fatigue would be associated with
more frequent euthanasia, less control over euthanasia, caring
for animals that experience more stress/pain, less social support,
and working with non-human primates.With this knowledge, we
hope to identify promising areas for intervention-based research
and practices that combat workplace stress by decreasing
compassion fatigue and increasing compassion satisfaction.

MATERIALS AND METHODS

All procedures and informed consent protocols were approved
by Purdue University’s Human Research Protection Program
Institutional Review Board, protocol #1712020004. No
interaction occurred between the research team and animals
during the course of the study; therefore, we did not seek
approval from Purdue University’s Institutional Animal Care
and Use Committee (IACUC).

Participants and Procedures
Participants were recruited through widespread online
promotion designed to maximize sample size (12). Online
contacts occurred between February 22 to March 26, 2018
through seven areas: direct emails to known laboratory
personnel, list serves (e.g., CompMed, LAREF, etc.), email lists
(e.g., CALAS, MSMR), social media groups (e.g., Laboratory
Animal Sciences, Dog Spies on Facebook), LinkedIn (e.g.,
AALAS group, Animal Behavioral Biology), website advertising
(CALAS & AALAS), and online webinars (e.g., AALAS). Each
location was contacted up to four times with the same study
flyer, but slightly different wording following recommended
survey procedures (13). To facilitate increased participation by
Canadians, all study materials were translated into French by one
of the authors (SC), a native French Canadian. All participants
gave their voluntary informed consent prior to completing a
short 30-min survey (Supplemental Table 1). To compensate
them for their time, participants were entered into a drawing for
a choice between $40 USD cash or Amazon gift card (chosen
by 38 and 62%, respectively). Participants were included in the
study if they were over the age of 18 and currently working with

laboratory animals in the United States and Canada. This study
was restricted to personnel in the United States and Canada since
both working and laboratory animal research conditions may be
substantially different in other countries or part of the world.

Measures
This survey was developed by reviewing literature—using
validated measures if possible—as well as consulting with experts
in laboratory animal enrichment, survey methodology, and
behavior theory.When validatedmeasures did not exist, previous
measures were modified or new items were created, reviewed by
experts, piloted, and revised as necessary. All survey question text
and scoring are available in (Supplemental Table 1).

Demographic and Work Factors
Participants were asked about their demographics and current
work. Demographics included age, gender, race, and highest
level of education. Current work included country of work, role
(e.g., animal care technician, veterinarian), type of institution
(e.g., academic, contract research organization), primary type of
research (e.g., basic, applied, regulatory), animal type they spend
the most time working with, and both years and hours per week
working with laboratory animals in general. Participants were
informed that work was defined broadly including both hands-
on and hands-off work (i.e., from changing cages to approving
research protocols on a review board).

Social Support and Animal Stress
Social support was assessed with questions specifically about
support related to their work with laboratory animals and based
off of a previous social support questionnaire (14). Participants
were asked, first, how often they talk to others about the work
they do with laboratory animals and, second, how often they feel
like they have someone they can really count on when dealing
with stress related to their work with laboratory animals.

Participants were also asked to self-assess the degree of
stress and pain level for most of the animals they work
with, using categories based off the official United States
Department of Agriculture (USDA) pain and distress categories
for laboratory animal research and Canadian Council for Animal
Care guidelines (15). These categories included: little to none,
minor, moderate, or severe.

Euthanasia, Enrichment, and Human-Animal

Interactions
Euthanasia practices were assessed by asking participants three
questions. First, “how often do you euthanize laboratory
animals?” Second, participants were asked if they used the
following types of euthanasia: injection, inhalant, cervical
dislocation, penetrating captive bolt, blunt force trauma, or other
(with the option to fill in their answers). Third, participants were
asked to respond to the statement “I get to decide whether I am
the one to euthanize the animals I have cared for” with one of the
following options: never, some of the time, or all of the time.

Enrichment practices were assessed by asking participants two
stand-alone questions and an enrichment diversity/frequency
questionnaire based off a review of previous zoo and laboratory
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animal literature (16–19). At the beginning of this section, to
counter any misunderstandings about enrichment, participants
were instructed that “in this study, we consider animal
enrichment to be any attempt to improve animal welfare by
enhancing the quality of a captive animal’s care by providing
stimuli necessary for psychological and physical well-being” (20).
First, participants were asked about their degree of control or
influence over the type or amount of enrichment provided.
Second, participants were asked if they wished they could provide
more enrichment to their animals than they currently do. Finally,
participants were asked to describe the enrichment of whichever
animal type (e.g., mouse, non-human primate) they had worked
with most over the past year. Specifically, they were given a list of
enrichments and asked how often (if at all) each one was used in
their laboratory with that specific animal type. These individual
enrichment values were then averaged to create a summary score
for overall enrichment diversity/frequency. High scores indicate
more frequent enrichment of a greater variety of types.

Human-animal interactions were assessed by asking
participants how strongly they agreed or disagreed with
four statements: that they often observe, pet, talk to, or name
their laboratory animals [adapted from work by Hemsworth and
Coleman (21)].

Professional Quality of Life
Workplace stress and satisfaction was assessed using a
Professional Quality of Life (ProQOL) questionnaire to
determine their prevalence of compassion fatigue (comprised
of burnout and secondary traumatic stress) and compassion
satisfaction. Compassion satisfaction refers to the pleasure that
can be derived from an individual’s ability to perform work well
and contribute to the work setting and greater good of society
(9). The ProQOL is one of the most widely used instruments to
measure the positive and negative aspects of caring for others
(9). It has good reliability and construct validity (9). Participants
were asked 30 questions about their feelings both inside and
outside of the workplace.

Data Analysis
Variable Coding
To ensure that all descriptive data reporting and summary scores
indicated the same responses, only participants that answered
at least 50% of questions per measure and had performed
euthanasia at least once were included for analysis. Adding the
requirement that participants had to have performed euthanasia
at least once did not change statistical results, but allowed the
inclusion of questions regarding control over euthanasia and
euthanasia types in the analysis, which was significant.

To assist with analysis, categorical response options that
resulted in <20 responses were collapsed into larger categories.
For example, gender response categories of prefer not to answer,
transgender man, transgender female, non-binary, blank were
collapsed into an “other” category. Similarly, if fill-in answers had
more than 20 similar responses then they were made into their
own category. For example, a “trainer” category was added to
participant role. Missing data for categorical variables (gender,

race) were coded as “other.” Additionally, race was coded as
“mixed” for individuals who selected multiple race categories.

Furthermore, the types of laboratory animals that participants
worked with most, certifications, and euthanasia types
were coded into logical categories for clear and consistent
interpretation. For animal types, rats, mice, and non-human
primates remained in their own category because of how
common their responses were. However, pigs, sheep, and goats
were collapsed into the category of farm animals. Cats and dogs
were collapsed into the category of companion animals. All other
animal types were coded as others.

Quantitative Analysis
Data analysis was conducted in Statistical Package for the
Social Sciences (SPSS 24.0) using descriptive statistics and
general linear models. Prior to testing, all assumptions of
general linear model were confirmed including independence of
residuals, homogeneity of variance, normality of residuals, and
multicollinearity in the data. Summary scores were calculated by
taking an average of the individual items (excluding participants
with >50% missing data per measure).

Professional quality of life level was determined following the
ProQOL manual (9). In brief, after reverse coding selected items,
raw data was converted to t-scores to standardize each subscale in
which the scale mean equaled 50, with a standard deviation of 10.
This manual encourages using continuous numbers for statistical
analysis rather than using cut scores to separate participants into
different levels of quality of life.

General linear models were used to test associations between
professional quality of life and potential risk factors. The
dependent variables for quantitative analysis were professional
quality of life t-scores: burnout, secondary traumatic stress,
and compassion satisfaction. The explanatory variables included
social support, level of stress/pain of animals, euthanasia
factors (frequency of euthanasia, control over euthanasia),
animal interactions (enrichment diversity/frequency, control
over enrichment, desire to provide more enrichment, general
behaviors), demographic (sex, race, age, highest education), and
work factors (institution type, research type, animal work with
most, years worked, hours worked). Significance level was p <

0.05. Significant main categorical effects were further analyzed
with bonferroni adjusted pairwise comparisons. Results are
presented as mean ± standard deviation unless otherwise noted.
Specific response choices (e.g. “always” or “never”) are presented
in italics in text.

RESULTS

Demographics and Work
A total of 1,449 individuals started the survey, but only 1,255
met the inclusion criteria for this study of currently working with
vertebrate laboratory animals in the United States or Canada. Of
those, only 801 answered at least 50% of questions per measure.
Detailed demographic and work information for all included
participants is shown inTable 1. The laboratory animal personnel
were primarily white females with an average age of 40 years.
On average, participants had worked with laboratory animals for
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TABLE 1 | Demographic and work information for qualifying study participants

(N = 801).

N (%)

Country USA 559 (70%)

Canada 242 (30%)

Gender Female 648 (81%)

Male 143 (18%)

Other 10 (1%)

Race White 694 (87%)

Asian 31 (4%)

Mixed 20 (3%)

Other 56 (7%)

Education High school diploma or

equivalent

16 (2%)

Some college, no degree 65 (8%)

Associate’s or technical degree 176 (22%)

Bachelor’s degree 323 (40%)

Graduate degree 221 (28%)

Institution University 522 (65%)

Contract Research Organization 170 (21%)

Non-Profit 45 (6%)

Government 25 (3%)

Other 39 (5%)

Research Type Applied 408 (51%)

Basic 146 (18%)

Product 67 (8%)

Regulatory 58 (7%)

Education or Training 53 (7%)

Other 69 (9%)

Animal type worked with

most

Mice 484 (60%)

Non-human primates 104 (13%)

Rats 86 (11%)

Farm 39 (5%)

Companion 33 (4%)

Other 55 (7%)

Role Animal care or laboratory

technician

210 (26%)

Veterinary Technician 173 (22%)

Manager 156 (20%)

Veterinarian 99 (12%)

Trainer 31 (4%)

Principal investigator 20 (3%)

Other 112 (14%)

Continuous data Mean ± SD Range

Age (M +- SD) 40 ± 11 years 20–78

Years working with lab

animals

13 ± 10 years 0–50

Hours per week working

with lab animals

34 ± 12 hours/week 0–66

13 years and were currently working with laboratory animals for
34 h a week. For institution type, 65% of participants worked at a
university, while 21% worked at a contract research organization.
For their professional role, participants were mainly animal care

technicians (26%), veterinary technicians (22%), or laboratory
managers (20%). They primarily worked with mice (60%), non-
human primates (13%), and rats (11%).

Social Support, Animal Stress, Euthanasia,
Enrichment, and Human-Animal
Interactions
Laboratory animal personnel reported about their social
support & animal stress/pain (Figure 1, Supplemental Table 2).
Although on average personnel reportedmoderate levels of social
support, some personnel had low levels of social support. For
example, 28% of personnel reported that they never or only
sometimes feel that they have someone they can really count on
when dealing with stress related to their work with laboratory
animals. When asked about their animals’ stress and pain, less
than a third of personnel (28%) reported that most of the animals
in their care experience moderate or severe stress or pain.

Laboratory animal personnel also reported about their
euthanasia, enrichment, and animal interaction practices
(Figure 1, Supplemental Table 2). For euthanasia frequency,
about half of participants (52%) perform euthanasia on a
daily or weekly basis. For euthanasia control, about 20% are
never given the choice to abstain from euthanizing their own
animals. Of the methods used for euthanasia, 88% of personnel
reported the use of inhalants (e.g., carbon dioxide) and 70%
of personnel reported the use of physical procedures (e.g.,
cervical dislocation). For enrichment control, almost a third of
personnel (28%) reported having only a little or no control over
enrichment provision. Most personnel (76%) wished they could
provide more enrichment to the animals in their care. Finally,
the majority of participants engaged in positive human-animal
interactions, with 40% often naming their animals.

Professional Quality of Life
In this study, professional quality of life was associated with
several factors (Table 2). Laboratory personnel that reported
higher compassion fatigue (i.e., higher burnout and secondary
traumatic stress) indicated less social support, more stress/pain
in their animals, and less or no choice in deciding whether
they would be the ones to euthanize their animals. Additionally,
personnel that reported higher compassion fatigue indicated a
greater desire to provide their animals with more enrichment
than currently provided. Conversely, personnel that reported
higher compassion satisfaction indicated more social support,
less stress or pain in their animals, and performed certain
relationship-promoting human-animal interactions more often
(e.g., naming their animals).

The individual components of compassion fatigue—burnout
and secondary traumatic stress—were also associated with several
factors individually (Tables 2, 3). Personnel that reported higher
secondary traumatic stress indicated they performed certain
relationship promoting human-animal interactions more often
(e.g., naming their animals) and were more likely to indicate
that their research type was in education or training (vs. applied,
basic, or regulatory). Personnel that reported higher burnout
indicated that they provided less diverse/frequent enrichment,
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FIGURE 1 | Descriptive statistics of laboratory animal personnel social support, animal stress/pain, euthanasia, human-animal interactions, and enrichment.

Summarized descriptive frequencies of the responses of 801 laboratory animal personnel in the United States and Canada to an online survey. Light blue indicates the

low end of a scale such as disagree or never. Dark blue indicates a medium point such as neutral or half time. Black indicates the high end of the scale such as agree

or always. Specific categories are indicated within the figure when possible.
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TABLE 2 | Associations with professional quality of life in laboratory animal personnel.

Dependent variables

Independent variables (Potential risk factors) DF Burnout Secondary

traumatic stress

Compassion satisfaction

Social Support 1, 756 (–) F = 130.69, p < 0.0001 (–) F = 41.37, p < 0.0001 (+) F = 140.35, p < 0.0001

Animal Stress/Pain 1, 756 (+) F = 23.35, p < 0.0001 (+) F = 20.33, p < 0.0001 (–) F = 25.73, p < 0.0001

Euthanasia

Control 1, 756 (–) F = 8.60, p = 0.003 (–) F = 16.52, p < 0.0001 F = 0.98, p = 0.322

Frequency 1, 756 F = 0.23, p = 0.629 F = 1.24, p = 0.267 F = 1.10, p = 0.294

Using physical methods 1, 756 F = 4.88, p = 0.028 F = 0.05, p = 0.829 F = 1.12, p = 0.290

Using injectable methods 1, 756 F = 0.43, p = 0.511 F = 0.16, p = 0.688 F = 0.38, p = 0.539

Using inhalant methods 1, 756 F = 0.70, p = 0.404 F = 0.06, p = 0.813 F = 0.06, p = 0.799

Enrichment

Desire 1, 756 (+) F = 7.54, p = 0.006 (+) F = 12.71, p < 0.0001 F = 2.95, p = 0.086

Diversity/Frequency 1, 756 (–) F = 8.80, p = 0.003 F = 0.26, p = 0.609 F = 3.79, p = 0.052

Control 1, 756 F = 0.12, p = 0.733 F = 0.04, p = 0.842 F = 1.68, p = 0.195

Human-Animal Interactions 1, 756 F < 0.01, p = 0.966 (+) F = 21.63, p < 0.0001 (+) F = 25.91, p < 0.0001

Demographic Factors

Gender 2, 756 F = 3.68, p = 0.026 F = 2.65, p = 0.071 F = 2.16, p = 0.116

Age 1, 756 F = 2.19, p = 0.139 F = 0.87, p = 0.352 F = 0.01, p = 0.913

Race 3, 756 F = 0.25, p = 0.858 F = 0.87, p = 0.458 F = 1.08, p = 0.356

Country F = 2.77, p = 0.097 F = 1.60, p = 0.206 F = 0.65, p = 0.422

Work Factors

Research type 5, 756 F = 2.89, p = 0.013 F = 3.26, p = 0.006 F = 2.43, p = 0.034

Institution type 4, 756 F = 3.56, p = 0.007 F = 1.39, p = 0.236 F = 1.77, p = 0.133

Role type 7, 756 F = 0.80, p = 0.567 F = 0.71, p = 0.644 F = 0.76, p = 0.598

Hours of work per week 1, 756 (+) F = 4.92, p = 0.027 F = 2.52, p = 0.113 F = 0.03, p = 0.872

Years working 1, 756 F = 0.02, p = 0.880 F = 0.43, p = 0.512 F = 2.33, p = 0.127

Highest education 4, 756 F = 0.96, p = 0.429 F = 0.66, p = 0.618 F = 0.39, p = 0.815

Animal type 5, 756 F = 1.74, p = 0.123 F = 1.96, p = 0.083 F = 0.85, p = 0.513

The associations from three general linear models on laboratory animal personnel professional quality of life (dependent variables: burnout, secondary traumatic stress, compassion

satisfaction; N = 801). Participants were asked about the independent variables of social support, animal stress/pain, euthanasia, enrichment, human-animal interactions, and

demographic, & work factors. DF, degrees of freedom. F, F-statistic. (+): the continuous factor has a positive association with the dependent variable. (–): the continuous factor

has a negative association with the dependent variable Bold indicates a significant effect.

used physical methods of euthanasia (e.g., cervical dislocation),
and worked more hours per week. Further, higher levels of
burnout were associated with reporting “other” for gender (vs.
male or female) and working at a university (vs. a contract
research organization).

In this study, there were also a few notable null findings
(Tables 2, 3). That is, professional quality of life was not
associated with control over enrichment provision, years of
working with laboratory animals, euthanasia frequency (e.g.,
daily vs. monthly), or the animal type personnel worked with
most (e.g., non-human primates vs. mice). Also, although on
a main effect level burnout and compassion satisfaction were
associated with research type, post-hoc Bonferroni corrected
pairwise comparisons did not find any significant differences (p’s
< 0.05).

DISCUSSION

To our knowledge, this is the first large cross-sectional
study to explore risk factors for laboratory animal personnel’s

professional quality of life. We successfully surveyed 801
personnel in the United States and Canada working with a
variety of different species, research types, and institutions.
Results indicate that compassion fatigue in laboratory animal
personnel is associated with less social support and more
painful/stressful research, difficult euthanasia, enrichment, and
workplace settings. At least one component of compassion
fatigue was associated with reporting more stress/pain in animals
in personnel’s care, less control over euthanasia, euthanasia
using physical methods, less diverse/frequent enrichment, and
a desire for more enrichment. At least one component of
compassion fatigue was also associated with more relationship-

promoting human-animal interactions (e.g., naming), working
as a trainer, at a university, or more hours per week.

Surprisingly, compassion fatigue was not associated with
euthanasia frequency or working with non-human primates.
Compassion satisfaction was associated with higher social
support, less pain or stress in animals, and more human-
animal interactions that promote the development of human-
animal relationships.
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TABLE 3 | Post-hoc comparisons of significant effects on professional quality of

life in laboratory animal personnel.

Burnout Secondary

traumatic stress

Compassion

satisfaction

Gender

Other (+) vs. Female p = 0.034

Other (+) vs. Male p = 0.021

Research type

Education (+) vs. Applied - p = 0.009 -

Education (+) vs. Basic - p = 0.013 -

Education (+) vs. Regulatory - p = 0.014 -

Institution type

University (+) vs. CRO p = 0.011

This table displays the post-hoc comparisons of significant independent categorical

variables form Table 2. The tests performed were pairwise comparisons that were

Bonferroni adjusted for multiple comparisons. Data is taken from self-report data

from laboratory animal personnel (N = 801) reporting on their professional quality of

life including compassion fatigue (i.e., burnout and secondary traumatic stress) and

compassion satisfaction. Blank cells indicates that the post-hoc test was not performed.

“–” indicates that the result was not significant.

Thus, far very few strategies for combatting compassion
fatigue in animal care workers have been evaluated empirically
and therefore recommendations specific to this field cannot
be made (7). However, drawing upon literature from other
professions where compassion fatigue is common, a few general
recommendations can be made. Specifically, interventions
that address psychoeducation, coping skills, and relaxation
techniques (e.g., mindfulness-based approaches) may be
beneficial for addressing compassion fatigue and workplace
stress (7).

Social Support
In this study, the degree of social support that laboratory animal
personnel felt varied and was strongly associated with both
compassion fatigue and compassion satisfaction. Almost a third
of personnel, less than half of the time, felt like they could really
count on someone to help with work issues. In turn, lower social
support was associated with higher compassion fatigue (i.e., both
burnout and secondary traumatic stress) and lower compassion
satisfaction. There is a great deal of scientific literature about
the importance of social support for human mental and physical
health (22, 23). In fact, social support has been found to be a
protective factor against compassion fatigue in various animal
care workers (3). Social support is the perception or reality that
one is cared for, has access to supportive resources, and is part
of a supportive social network. Therefore, in this study, it was
expected that social support would be a protective factor against
compassion fatigue and also bolster compassion satisfaction.

Unfortunately, some laboratory animal personnel may have
difficulty gaining work-related social support because of the
stigmatization of the field and working hours. For example, the
general public may view work with laboratory animals as “dirty”
and perceive laboratory animal personnel as physically, morally,
and socially tainted (2, 6, 24). This societal stigmatization

may lead to social isolation due to a perceived or actual
inability to discuss their work with others without judgment or
backlash. This work-related social isolation may be perpetuated
by some organizations that discourage open sharing about
research because of concerns about backlash or confidentiality.
These circumstances may further cause personnel to feel
unable to discuss work concerns with close friends. Finally,
as research studies may have late night, early morning, and
weekend requirements—and personnel may be required to work
long hours—these working hours factors may also prevent
establishing social connections (6).

These results may indicate that efforts to increase social
support—such as encouraging greater openness in talking
about research or establishing support groups—may act as
a protective factor against compassion fatigue. Rather than
encouraging secrecy, organizations could provide employees
with guidance about effective ways to talk about their research
in general and also emphasize finding a trusted individual to
confide in about difficulties with work. In addition to relying
on employees own social networks, organizations could also
ensure that social support is provided within the workplace.
For example, social support groups could be established, and
social workers could be hired or contracted to reach out to at
risk personnel. These social support groups could be focused
specifically on talking about stress or grief related to working
with laboratory animals or focused on teaching evidence-
based cognitive-behavioral techniques, such as mindfulness
(7). Unfortunately, a recent-review of such interventions for
animal care professionals revealed only 4 studies which makes
best-practice recommendations difficult, therefore the current
recommendation is to draw from the human care profession (7).

Animal Stress
The degree of stress or pain experienced by most of the
animals that personnel work with also varied, although most
personnel indicated it was minor (53%) or moderate (26%).
Higher levels of animal stress or pain was associated with higher
compassion fatigue and lower compassion satisfaction. These
findings are logical as secondary traumatic stress is typically
caused by exposure to the trauma of others and in general,
occupations exposed to more stress and pain are more at risk for
compassion fatigue.

These results may indicate that extra education, support, and
monitoring could be provided to laboratory animal personnel
caring for research animals in projects that experience greater
stress and pain. For example, these personnel could be provided
with training materials on compassion fatigue and mental health
care prior to such studies, encouraged (or required) to take
regular assessments about their professional quality of life,
and provided with additional social support or mental health
resources. It is also likely important to ensure that personnel
understand why the research is occurring and inform them that
feeling negative emotions during these experiments are normal.
In a qualitative interview study of 21 laboratory personnel, half
of them mentioned they would like to receive more information
about the research their animals are involved with and several
felt this would help with grieving (25). Finally, it has been

Frontiers in Veterinary Science | www.frontiersin.org 8 March 2020 | Volume 7 | Article 114

https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


LaFollette et al. Compassion Fatigue in Laboratory Personnel

suggested that it may be beneficial to recognize the “animal
heroes” participating in research with some sort of memorial or
recognition service (26).

Euthanasia
Surprisingly, personnel who euthanized animals more frequently
(e.g., daily vs. monthly) did not consistently report higher levels
of compassion fatigue; there was no association between these
two factors. Previously, more frequent euthanasia was identified
as a risk factor for veterinary, animal control, and related
professionals (27). However, euthanasia in the laboratory may be
characteristically different from euthanasia in an animal shelter
or hospital. Typically, decisions about when to euthanize research
animals is clearly standardized and determined before animals
even arrive. For many projects, euthanasia is the expected,
necessary outcome of the project and conducted after the
animal has made a contribution to research. This is contrary
to animal shelters or hospitals, where workers may feel as if
they have “failed” the animal for not getting it adopted or
healing it; additionally, the difficult choice of euthanasia must
be uniquely made for each individual animal. This is especially
apparent in a study showing higher employee turnover at
shelters when euthanasia was performed for reasons not related
to behavior or health (11). The predictability and perceived
necessity of euthanasia may be a key factor in mitigating the
negative emotional impact on personnel even when it occurs at
high frequencies.

Although euthanasia frequency was not related to compassion
fatigue severity, this study did find that personnel with less
control over euthanasia, reported having higher compassion
fatigue. Therefore, it may be important for laboratory animal
personnel to be able to make the decision concerning whether
they are the one to euthanize the animals they have cared for.
For some personnel, it may either be particularly distressing
to euthanize an animal they have formed a close relationship
with or they may specifically want to say goodbye and give that
animal a final comforting presence during their last moments.
It is also possible that during a particularly tough week, they
may need to simply take a break from this stressful procedure.
Previous research in human healthcare workers has shown that
understanding, predicting, and having control over difficult work
situations has a significant direct relationship with perceived
stress (28) and that seems to hold true for euthanasia in
laboratory animal personnel.

Finally, in this study, personnel using physical euthanasia
methods (vs. not using physical methods) also reported
higher burnout. Physical methods of euthanasia include
cervical dislocation, penetrating captive bolt, and blunt force
trauma. Although these methods are approved under certain
circumstances by the American Veterinary Medical Association
(AVMA) and other laboratory animal regulatory agencies,
there has been discussion on what are truly the best ways
to give a “good death” to an animal (29). Many individuals
anecdotally report that physical methods are more traumatic to
administer than inhalant or injectable methods. For example,
decapitation or captive bolt euthanasia often result in a lot of
blood and gore. Furthermore, physical methods often result

in muscles twitching involuntarily, even though the animal is
immediately unconscious. Thus, these hands-on methods may
cause personnel to feel more personal responsibility for the
animal’s death and can be more physically taxing to administer.
Finally, even if these methods are approved by regulatory bodies
and AVMA, if personnel do not believe they are humane this
may influence levels of compassion fatigue. Of note, although
not directly addressed in this survey, an commonly suggested
strategy for combatting euthanasia stress in laboratory animal
personnel that is efforts to memorialize or acknowledge the
animals in research (26). Overall though, these results indicate
the importance of considering the effects of different euthanasia
methods on personnel.

Enrichment
Our enrichment-related findings seem to point to a close
connection of animal and human welfare. In this study, we
considered animal enrichment to be any attempt to improve
animal welfare by enhancing the quality of a captive animal’s care
by providing stimuli necessary for psychological and physical
well-being (20). Personnel who reported providing less diverse
and frequent of enrichment also reported higher burnout.
Initially, this may seem counter-intuitive since diverse and
frequent enrichment provision takes greater time and effort on
behalf of the personnel. In fact, a lack of time is frequently cited as
a reason not to provide certain types of enrichment, particularly
human-animal interaction related enrichment (30). However, the
positive emotions that result from providing more enrichment
may help counter feelings of burnout. Additionally, personnel
who wished they could provide more enrichment to their animals
also reported more burnout and secondary traumatic stress.
Therefore, it appears that compassion fatigue severity is related
to the feeling and reality that better enrichment for laboratory
animals is needed. However, unlike for euthanasia, in this study
control over enrichment provision was not associated with
compassion fatigue. It seems that for enrichment, control is
less important than good quality enrichment (i.e., measured
in this study by higher frequency and variety). Of course,
it is also possible that personnel that work at institutions
who support greater enrichment diversity/frequency have less
burnout because working conditions are better, rather than
enrichment itself per se helping with burnout. However, several
qualitative interview studies with laboratory animal personnel
indicate that personnel do truly enjoy providing enrichment
for their laboratory animals, even if it may require substantial
amounts of time (25, 31). This is further evidenced by
numerous posters by personnel at various national meetings that
focus on refinements to improve animal welfare. Regardless,
an important implication of this finding is that increasing
enrichment diversity and frequency to laboratory animals
may not only be used to increase the welfare of laboratory
animals, but also to improve the professional quality of life of
laboratory personnel.

Human-Animal Interactions
In this study, laboratory animal personnel reported that they
often performed behaviors that indicate positive attitudes
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and promote positive human-animal relationships. Almost all
personnel agreed that they often observed and talked to their
animals, but only 79% agreed that they often pet their animals
and only 40% agreed that they often named their animals.
Personnel indicating higher levels of these select human-
animal interactions also reported both higher levels of both
compassion satisfaction and secondary traumatic stress. This
means that these personnel may gain additional satisfaction from
their even closer relationships with their laboratory animals.
However, when these closer relationships occur they may
also experience greater distress such as emotional dissonance
and moral contradictions when research procedures necessitate
causing pain, stress, or death in these same animals (1, 6).
Considering these contrary effects, it is difficult to make general
recommendations for personnel on these specific human-animal
interactions in terms of human welfare. In terms of animal
welfare, petting may be beneficial for some animals, such as dogs
(32), but negative for others such as naïve laboratory rats, in
which case rat tickling is recommended instead (33). Despite
this, positive human-animal interactions should be beneficial
for animal welfare although more research is needed in this
area (34, 35).

Demographic and Work Factors
Surprisingly, the type of animal that personnel worked with
most was not associated with greater compassion fatigue. For
example, personnel that primarily worked with non-human
primates or companion animals did not report more severe
compassion fatigue when compared to those who worked with
mice, rats, farm, or other animals. Anecdotally, working with
non-human primates or even companion animals were thought
to come with a higher risk of compassion fatigue. Non-human
primate research could be more difficult due to our close
evolutionary relationships with non-human primates, a greater
social stigma to non-human primate research, and that non-
human primates may require more intense care. In fact, previous
reviews suggests that there are significant emotional costs that
are associated particularly with caring for non-human primates
(36). Companion animal research could be more difficult because
of the different relationship many people have with dogs
and cats.

The lack of association between compassion fatigue and
animal type found in this study could be due to several possible
explanations. First of all, personnel working with non-human
primates or companion animals may feel greater social support
or reward from both their professional and personal networks
because of their species-specific work. Additionally, they may
be supported in their workplace to give their animals more
enrichment and be given more support through euthanasia. It is
also possible that laboratory personnel working with these species
may have developed resilience to their stressful position. That is,
personnel who were unable to cope with this stressful position
may have already left the field or changed their primary animal
type before this survey. Finally, it also evident that personnel
can also bond extremely strongly to all types of laboratory
animals including mice, rats, rabbits, and more and therefore it

compassion fatigue may be more related to the strength of the
bond rather than the type of the animal.

Our results showed that the only demographic factor—
gender—was significantly associated with compassion fatigue.
Higher burnout was reported by individuals who identified as an
“other” gender (i.e., non-binary, transgender man, transgender
female, prefer not to answer) compared to male or female. This
result should be interpreted with caution since our sample size
of these individuals was very low (n = 10). However, it would
not be surprising for these individuals to enter the laboratory
animal profession at a higher baseline of stress. After all, research
shows that individuals that identify as transgender experience
increased social stressors such as isolation, victimization, and
discrimination (37). These social stressors may occur both during
and outside of the work, therefore compounding any difficulties
with the laboratory animal workplace and leading to higher
levels of burnout. Regardless of the explanation of this result,
considering that simply working in the laboratory animal can
lead to some social stigma, these individuals may need additional
support systems within the workplace.

In terms of work factors, three separate results were found.
First of all, burnout was higher in individuals working more
hours per week. As this is a known risk factor for burnout this
is to be expected (27). Second, burnout was higher in individuals
working at a university in comparison to a contract research
organization. This was initially surprising as we thought that
individuals working at a contract research organization may have
greater compassion fatigue since they often have less control over
their studies. However, perhaps this results was found as the
university environment often has additional funding pressures
and fewer animal care personnel overall which therefore may
have less support.

Finally, personnel who worked in educational or training
“research” had greater secondary traumatic stress than applied,
basic, or regulatory personnel. This makes sense because
individuals in these roles are responsible for training other
laboratory personnel how to handle animals and perform
possible stressful procedures. Secondary traumatic stress is
typically caused by exposure to the trauma of others (9).
Trainers are exposed to both animal and human stress during
training sessions. Since new personnel are learning new skills
they may cause more stress in the animals. Furthermore, these
personnel may feel stress themselves as they find practical and
emotional difficulty in performing their tasks. These students
may physically sweat, tremble, wretch, or cry because of their
difficulties (personal communication). For example, trainers
are often present for new laboratory animal personnel’s first
exposure to euthanasia—which may be emotional. Trainers may
try to empathize with their students to help them through
their experience. Furthermore, trainers may even teach their
students to recognize negative behaviors, manage grief, and deal
with compassion fatigue (38). Although important, this may
take a toll—and may be something trainers themselves are not
adequately prepared for. Trainers’ euthanasia experiences may
also be particularly difficult as they may be highly bonded to their
animals and the euthanasia may feel less of a necessity than in a
typical research study.
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Limitations
This study is not without its limitations. First, this study was
cross-sectional, so it is not possible to determine causation in
the identified associations. For example, perhaps developing
compassion fatigue causes personnel to withdraw from social
support systems, rather than a lack of social support being a
contributing factor to developing compassion fatigue. Further
studies would benefit from empirical intervention studies where
individuals are randomly assigned to a control condition or
treatment designed to manipulate suspected protective factors
(e.g., increased social support) to determine the direction of
causality. Regardless, this study provides important guidance into
what such interventions might include and provides a basis for
further research.

Second, this study may have missed information from
personnel who currently or previously experienced compassion
fatigue since participants were recruited via convenience
sampling and inclusion criteria required participants to be
currently working with laboratory animals and euthanized
animals at least once. This excludes individuals who may have
previously worked with laboratory animals but left their positions
precisely because of their compassion fatigue. There has been
some work suggesting that the highest degree of employee
turnover in animal-care fields occurs within the first year after
experiencing animal euthanasia (39). In fact, one individual
respondent who screened out of the survey indicated this
very circumstance. However, as those individuals would not be
currently providing enrichment or euthanasia, their responses
would not have been comparable to the rest of the survey
population. Additionally, individuals with severe compassion
fatigue may be less likely to have seen advertisements for
this study through emails, list-serves, and online promotion as
they may be withdrawing from any additional responsibilities
related to the field. Regardless of these potential limitations,
this study’s findings are still valid for the professional quality
of life of laboratory animal personnel that are currently in
the field.

CONCLUSIONS

In conclusion, these results provide valuable insight into
laboratory animal personnel’s professional quality of life,
including compassion fatigue. This information is critical for
advancing our understanding of how the animal research
environment interacts with human mental health—and provides
guidance for possible interventions.

This research identified several possible risk factors. Personnel
who reported higher compassion fatigue (i.e., burnout and
secondary traumatic stress) also reported lower social support,
higher stress or pain in their animals, a desire to provide
more enrichment, and less control over providing euthanasia.
Personnel who reported higher burnout also reported less
frequent enrichment provision, more hours of work per week,
working at a university, and using physical euthanasia methods
while higher secondary traumatic stress was reported with more
frequent relationship promoting human-animal interactions
(e.g., naming) and working as a trainer. Personnel who reported

higher compassion satisfaction also reported higher social
support, less stress or pain in their animals, andmore relationship
promoting human-animal interactions. Surprisingly, compassion
fatigue was not associated with the type of animal that personnel
primarily worked with (e.g., non-human primates vs. mice) or
frequency of euthanasia. These findings provide much-needed
data about factors specific to laboratory animal research that may
interact with professional quality of life.

Overall, this study contributes empirical data from a
large sample (N = 801) to the discussion on compassion
fatigue in laboratory animal personnel. This research has
provided key guidance for designing future interventions and
randomized trials. These efforts may benefit from focusing on
improving personnel’s social support, control over euthanasia,
and animal enrichment to improve laboratory animal personnel’s
professional quality of life, including compassion fatigue.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Purdue University’s Human Research Protection
Program Institutional Review Board, protocol #1712020004.
Written informed consent for participation was not required
for this study in accordance with the national legislation and
the institutional requirements. No interaction occurred between
the research team and animals during the course of the study;
therefore, we did not seek approval from Purdue University’s
Institutional Animal Care and Use Committee (IACUC).

AUTHOR CONTRIBUTIONS

ML, BG, SC, MO’H, and CB contributed to the conceptualization
and methodology of the study. ML and MR contributed to
data curation and wrote the first and second drafts of the
manuscript, respectively. ML, BG, and MO’H performed the
statistical analysis. All authors contributed to the manuscript
revision, read, and approved the submitted version.

FUNDING

This work wasmade possible with support by the AnimalWelfare
Institute, https://awionline.org (ML, BG, SC, and MO’H). The
content is solely the responsibility of the authors and does not
necessarily represent the official views of the funders. The funders
had no role in study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

ACKNOWLEDGMENTS

We gratefully acknowledge the laboratory animal personnel who
took the time to participate in and promote this study. We

Frontiers in Veterinary Science | www.frontiersin.org 11 March 2020 | Volume 7 | Article 114

https://awionline.org
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


LaFollette et al. Compassion Fatigue in Laboratory Personnel

thank Dr. Melissa Swan, Dr. Peggy O’Neil, and Amy Robinson-

Junker for piloting and reviewing the survey before its release.

We also thank the undergraduate research assistants who helped

in piloting the survey and coding the data including Nicole

Brockway. Finally, we thank Purdue University’s laboratory

animal trainer, Carol Dowell, for giving us insight into potential

difficulties face by this role.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fvets.
2020.00114/full#supplementary-material
Supplemental Table 1 | Survey questions, responses, and coded values.

Supplemental Table 2 | The scale, mean (M), standard deviation (SD), and % of

participants in each response category for continuous variables.

REFERENCES

1. Herzog H. Ethical aspects of relationships between humans and research

animals. ILAR J. (2002) 43:27–32. doi: 10.1093/ilar.43.1.27

2. Rohlf V, Bennett P. Perpetration-induced traumatic stress in persons who

euthanize nonhuman animals in surgeries, animal shelters, and laboratories.

Animal. (2005) 13:201–19. doi: 10.1163/1568530054927753

3. Scotney RL, McLaughlin D, Keates HL. A systematic review of the

effects of euthanasia and occupational stress in personnel working with

animals in animal shelters, veterinary clinics, and biomedical research

facilities. J Am Vet Med Assoc. (2015) 247:1121–30. doi: 10.2460/javma.247.

10.1121

4. Arluke A. “Managing Emotions in an Animal Shelter,” in Manning A, Serpell

J, editors. Animals and Human Society: Changing Perspectives. New York, NY:

Routledge. (1994). pp. 145–65.

5. Reeve CL, Rogelberg SG, Spitzmüller C, Digiacomo N. The caring-killing

paradox: euthanasia-related strain among animal-shelter workers1. J Appl Soc.

(2005) 35:119–43. doi: 10.1111/j.1559-1816.2005.tb02096.x

6. Davies K, Lewis D. Can caring for laboratory animals be classified as emotional

labor? Anim Technol Welf. (2010) 9:1–6.

7. Rohlf V. Interventions for occupational stress and compassion fatigue

in animal care professionals—A systematic review. Traumatology. (2018)

24:186–92. doi: 10.1037/trm0000144

8. Fournier AK, Mustful B. “Chapter 27 - Compassion fatigue:

presenting issuespractical applications for animal-caring professionals.

In: Kogan, L. Blazina C, editors. Clinician’s Guide to Treating

Companion Animal Issues. Academic Press (2019). p. 511–534.

doi: 10.1016/B978-0-12-812962-3.00027-7

9. Stamm BH. The Concise ProQOL Manual. 2nd ed. Pocatello, ID:

ProQOL.org (2010).

10. Newsome JT, Clemmons EA, Fitzhugh DC, Gluckman TL, Creamer-Hente

MA, Tambrallo LJ, et al. Compassion fatigue, euthanasia stress, and their

management in laboratory animal research. J Am Assoc Lab Anim Sci. (2019)

58:289–92. doi: 10.30802/AALAS-JAALAS-18-000092

11. Rogelberg SG, Reeve CL, Spitzmüller C, DiGiacomo N, Clark OL, Teeter L,

et al. Impact of euthanasia rates, euthanasia practices, and human resource

practices on employee turnover in animal shelters. J Am Vet Med A. (2007)

230:713–9. doi: 10.2460/javma.230.5.713

12. Goodman LA. Comment: on respondent-driven sampling and snowball

sampling in hard-to-reach populations and snowball sampling not

in hard-to-reach populations. Soc Methodol. (2011) 41:347–53.

doi: 10.1111/j.1467-9531.2011.01242.x

13. Dillman DA. Mail and Internet Surveys: The Tailored Design Method – 2007

UpdateWith New Internet, Visual, andMixed-Mode Guide.Hoboken, NJ: John

Wiley & Sons (2011).

14. Sherbourne CD, Stewart AL. The MOS social support surey. Soc Sci Med.

(1991) 32:705–14. doi: 10.1016/0277-9536(91)90150-B

15. Griffin G, Locke P. Comparison of the Canadian and US laws, regulations,

policies, and systems of oversight for animals in research. ILAR J. (2016)

57:271–84. doi: 10.1093/ilar/ilw037

16. Balcombe JP. Laboratory environments and rodents’ behavioral needs:

a review. Lab Anim. (2006) 40:217–35. doi: 10.1258/002367706777

611488

17. Baumans V, Van Loo PLP. 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

18. Hoy JM, Murray PJ, Tribe A. Thirty years later: enrichment practices

for captive mammals. Zoo Biol. (2010) 29:303–16. doi: 10.1002/zoo.

20254

19. Jaasma L. A Review of the Housing Conditions for Laboratory Animals. (2014)

Available online at: http://dspace.library.uu.nl/handle/1874/295632 (accessed

May 24, 2018).

20. Shepherdson DJ. Tracing the path of environmental enrichment in

zoos. In: Shepherdson DJ, Mellen JD, Hutchins M, editors. Second

Nature: Environmental Enrichment For Captive Animals. Washington, DC:

Smithsonian Institution Press (1998). p. 1–12.

21. Hemsworth PH, Coleman GJ. Human-Livestock Interactions: The

Stockperson and the Productivity and Welfare of Intensively Farmed

Animals. 2nd ed. Wallingford, Oxfordshire, UK: Cambridge, Mass (2011).

doi: 10.1079/9781845936730.0000

22. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality

risk: a meta-analytic review. PLoS Medicine. (2010) 7:e1000316.

doi: 10.1371/journal.pmed.1000316

23. Gariépy G, Honkaniemi H, Quesnel-Vallée A. Social support and protection

from depression: systematic review of current findings in Western

countries. Br J Psychiatry Suppl. (2016) 209:284–93. doi: 10.1192/bjp.bp.115.

169094

24. Baran BE, Rogelberg SG, Lopina EC, Allen JA, Spitzmueller C, Bergman

M. Shouldering a silent burden: the toll of dirty tasks. Hum Relat. (2012)

65:597–626. doi: 10.1177/0018726712438063

25. Chang FT, Hard LA. Human-animal bonds in the laboratory: how animal

behavior affects the perspective of caregivers. ILAR J. (2002) 43:10–8.

doi: 10.1093/ilar.43.1.10

26. Iliff SA. An additional “R”: remembering the animals. ILAR J. (2002) 43:38–47.

doi: 10.1093/ilar.43.1.38

27. Hill EM, LaLonde CM, Reese LA. Compassion fatigue in animal care workers.

Traumatology. (2020) 26:96–108. doi: 10.1037/trm0000218

28. Tetrick LE, LaRocco JM. Understanding, prediction, and control as

moderators of the relationships between perceived stress, satisfaction,

and psychological well-being. J. Appl Psychol. (1987) 72:538.

doi: 10.1037/0021-9010.72.4.538

29. Hawkins P, Prescott M, Carbone L, Dennison N, Johnson C,Makowska I, et al.

A good death? Animals . (2016) 6:50. doi: 10.3390/ani6090050

30. LaFollette MR, Cloutier S, Brady C, Gaskill BN, O’Haire ME. Laboratory

animal welfare and human attitudes: a cross-sectional survey on

heterospecific play or “rat tickling.” PLoS ONE. (2019) 14:e0220580.

doi: 10.1371/journal.pone.0220580

31. Greenhough B, Roe E. Exploring the role of animal technologists

in implementing the 3rs: an ethnographic investigation of the

UK University Sector. Sci Technol Hum Val. (2018) 43:694–722.

doi: 10.1177/0162243917718066

32. McGowan RTS, Bolte C, Barnett HR, Perez-Camargo G, Martin F. Can

you spare 15 minutes? The measurable positive impact of a 15-min

petting session on shelter dog well-being. Appl Anim Behav Sci. (2018)

doi: 10.1016/j.applanim.2018.02.011

33. LaFollette MR, O’Haire ME, Cloutier S, Blankenberger WB, Gaskill BN. Rat

tickling: a systematic review of applications, outcomes, and moderators. PLoS

ONE. (2017) 12:e0175320. doi: 10.1371/journal.pone.0175320

34. Hosey G, Melfi V. Human-animal interactions, relationships and bonds: a

review and analysis of the literature. Int J Comp Psychol. (2014) 27:117–42.

35. Waiblinger S, Boivin X, Pedersen V, Tosi M, Janczak A, Visser

E, et al. Assessing the human-animal relationship in farmed

Frontiers in Veterinary Science | www.frontiersin.org 12 March 2020 | Volume 7 | Article 114

https://www.frontiersin.org/articles/10.3389/fvets.2020.00114/full#supplementary-material
https://doi.org/10.1093/ilar.43.1.27
https://doi.org/10.1163/1568530054927753
https://doi.org/10.2460/javma.247.10.1121
https://doi.org/10.1111/j.1559-1816.2005.tb02096.x
https://doi.org/10.1037/trm0000144
https://doi.org/10.1016/B978-0-12-812962-3.00027-7
https://doi.org/10.30802/AALAS-JAALAS-18-000092
https://doi.org/10.2460/javma.230.5.713
https://doi.org/10.1111/j.1467-9531.2011.01242.x
https://doi.org/10.1016/0277-9536(91)90150-B
https://doi.org/10.1093/ilar/ilw037
https://doi.org/10.1258/002367706777611488
https://doi.org/10.1016/j.tvjl.2012.09.023
https://doi.org/10.1002/zoo.20254
http://dspace.library.uu.nl/handle/1874/295632
https://doi.org/10.1079/9781845936730.0000
https://doi.org/10.1371/journal.pmed.1000316
https://doi.org/10.1192/bjp.bp.115.169094
https://doi.org/10.1177/0018726712438063
https://doi.org/10.1093/ilar.43.1.10
https://doi.org/10.1093/ilar.43.1.38
https://doi.org/10.1037/trm0000218
https://doi.org/10.1037/0021-9010.72.4.538
https://doi.org/10.3390/ani6090050
https://doi.org/10.1371/journal.pone.0220580
https://doi.org/10.1177/0162243917718066
https://doi.org/10.1016/j.applanim.2018.02.011
https://doi.org/10.1371/journal.pone.0175320
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


LaFollette et al. Compassion Fatigue in Laboratory Personnel

species: a critical review. Appl Anim Behav Sci. (2006) 101:185–242.

doi: 10.1016/j.applanim.2006.02.001

36. Coleman K. Caring for nonhuman primates in biomedical research facilities:

scientific, moral and emotional considerations. Am J Primatol. (2011) 73:220–

5. doi: 10.1002/ajp.20855

37. Bockting WO, Miner MH, Swinburne Romine RE, Hamilton A, Coleman

E. Stigma, mental health, and resilience in an online sample of the

US transgender population. Am J Public Heal. (2013) 103:943–51.

doi: 10.2105/AJPH.2013.301241

38. Overhulse KA. Coping with lab animal morbidity and mortality: a trainer’s

role. Lab Anim. (2002) 31:39–42. doi: 10.1038/5000166

39. Reeve CL, Spitzmuller C, Rogelberg SG, Walker A, Schultz L, Clark

O. Employee reactions and adjustment to euthanasia-related work:

identifying turning-point events through retrospective narratives.

J Appl Anim Welf Sci. (2004) 7:1–25. doi: 10.1207/s15327604jaws

0701_1

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.

Copyright © 2020 LaFollette, Riley, Cloutier, Brady, O’Haire and Gaskill. This is an

open-access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Veterinary Science | www.frontiersin.org 13 March 2020 | Volume 7 | Article 114

https://doi.org/10.1016/j.applanim.2006.02.001
https://doi.org/10.1002/ajp.20855
https://doi.org/10.2105/AJPH.2013.301241
https://doi.org/10.1038/5000166
https://doi.org/10.1207/s15327604jaws0701_1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles

	Laboratory Animal Welfare Meets Human Welfare: A Cross-Sectional Study of Professional Quality of Life, Including Compassion Fatigue in Laboratory Animal Personnel
	Introduction
	Materials and Methods
	Participants and Procedures
	Measures
	Demographic and Work Factors
	Social Support and Animal Stress
	Euthanasia, Enrichment, and Human-Animal Interactions
	Professional Quality of Life

	Data Analysis
	Variable Coding
	Quantitative Analysis


	Results
	Demographics and Work
	Social Support, Animal Stress, Euthanasia, Enrichment, and Human-Animal Interactions
	Professional Quality of Life

	Discussion
	Social Support
	Animal Stress
	Euthanasia
	Enrichment
	Human-Animal Interactions
	Demographic and Work Factors
	Limitations

	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


