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Introduction: Burnout and mental health among animal care and health
professionals (ACHPs) has received increasing attention in recent years.
Despite rapid growth of research in this area, the wellbeing of individuals who
work and/or volunteer in zoo settings has received minimal attention.

Method: An anonymous online survey was created to evaluate zoo staff and
volunteers’ experiences of animal-related loss, rates of professional fulfillment
and burnout, mental health, perceived organizational support, and resilience.
Participants included 1695 zoo professionals (72% ACHPs, 20% other staff) and
volunteers (7%) who were recruited through relevant professional listservs and
online platforms, and flyers on zoo grounds.

Results: ACHPs reported higher levels of anxiety, depression, and burnout and
lower levels of professional fulfillment than other zoo staff and volunteers. The
most common animal-related losses experienced by ACHPs in the past year
were unexpected death (80%) and anticipated loss (74%), with more than half of
these losses occurring within the past 3 months. ACHPs' reported bond with
animals under their care was positively associated with depression and anxiety.
Having a formal ritual or process following the death of an animal was positively
associated with job fulfillment and perceived organizational support and
negatively associated with depression and burnout—yet only 17% of
participants in our sample indicated that their zoo had such a process or ritual.

Discussion: Our findings suggest that many ACHPs are struggling with burnout,
anxiety, depression, and low rates of professional fulfilment and perceived
organizational support. We recommend that zoos develop organizational plans
that foster a culture which normalizes and validates grief/loss experiences and is
proactive in responding to animal loss, related trauma, and other occupational
stressors. The results of this research demonstrate the need for systemic changes
within the zoo industry, for the betterment and welfare of both humans and the
animals under their care.
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1 Introduction

In recent years, the issue of burnout and mental health among
animal care and health professionals (ACHPs) has received
increasing attention in the fields of veterinary science and human-
animal interaction (1-7). ACHPs is a broad term referring to
employees or volunteers who look after animals, with roles
including, but not limited to, veterinarians, veterinary nurses,
animal attendants, wildlife carers, foster carers, zookeepers, and
administrative workers (3). There is growing evidence that ACHPs
have higher rates of stress-related mental health problems than the
general population (3). When ACHP well-being is not adequately
addressed, exposure to occupational stressors (e.g., animal injury,
illness, suffering, euthanasia, death) on a routine basis can lead to
compassion fatigue, burnout, and mental health issues (5, 8). Despite
rapid growth in this area of research, individuals who work and/or
volunteer in zoo settings have not been adequately evaluated. The
current study addresses this gap by examining experiences of animal-
related loss, rates of professional fulfillment and burnout, mental
health, perceived organizational support, and resilience in a sample of
200 professionals and volunteers in the United States.

1.1 Burnout and mental health

The impacts of occupational stressors such as depression,
burnout, and grief and loss, as well as the circumstances
contributing to these experiences, are not well understood in the
context of contemporary zoos. However, occupational stressors and
their impacts are well-documented in similar professions that
center on animal care and husbandry, such as general veterinary
practice (9-12), animal laboratory settings (13-15), and animal
shelters (16-18). Multiple studies have found high rates of PTSD
symptoms, psychological distress, burnout, and grief among
ACHPs across these settings (3, 6, 16, 19-28). For example, a
recent study of animal shelter staff demonstrated that these
employees often suffer from secondary traumatic stress (10);
moreover, the chance that U.S. animal shelter employees will
have posttraumatic stress disorder is five times higher compared
to the national average (16). Similarly, studies suggest that
veterinary professionals experience high rates of compassion
fatigue, secondary traumatic stress, burnout, anxiety, depression,
and suicide ideation (6, 23, 29-36).

Occupational stressors that contribute to these outcomes
include emotional and moral challenges such as exposure to
animal suffering, injury, and death (8). Other stressors include
difficult work schedules, financial challenges (educational debt, low-
pay), management dissatisfaction, excessive workloads, role
ambiguity, physically demanding and exhausting job duties, and
the cumulative exposures to highly stressful work events (7, 21, 31,
37). ACHPs and allied professionals in zoo settings experience
similar stressors to these populations [e.g., exposure to euthanasia.
animal illness, animal transfers; (38, 39)] and like ACHPs in other
settings, often become attached to animals in their care (39). Marino
(40) examined experiences of burnout in a convenience sample of
616 people who currently or previously worked at zoos and
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aquariums. This study found that 91% of the sample reported
they experienced burnout while working at a zoo or aquarium, and
60% stated they left a position because of burnout. They found that
participants who identified as Black, Indigenous, and/or people of
color were more likely than those who identified as white to leave
their positions because of burnout. Additionally, participants who
experienced harassment and discrimination in their workplace were
also significantly more likely to experience burnout and leave their
positions because of it. Thus, there is an urgent need to better
understand rates of burnout and mental health among these
professionals. Further, understanding the types of animal losses
zoo staff and volunteers experience (e.g., anticipated loss,
unexpected loss, animal transfers), and how these types of losses
are associated with burnout and wellbeing, could assist the zoo
industry in understanding how to best support their staff and
volunteers in coping with typical job stressors and guide
evidence-based practices to promote mental health and wellbeing
in this industry.

1.2 Factors that may facilitate wellbeing

In addition to emotional and moral challenges, it is also
important to focus research attention on understanding positive
aspects of work in zoo settings and to identify how factors such as
individual resilience, organizational support, and professional
fulfillment are associated with zoo staff and volunteers” wellbeing
and ability to adaptively cope with typical occupational stressors.
Personal resilience is a term often used to refer to an individual's
ability to adjust to adversity or setbacks, retain a sense of control over
their environment, and continue to persist in a healthy and adaptive
manner (41). Resilience is often negatively associated with burnout in
health professionals (42, 43), and prior work highlights the
importance of an individual’s personal resilience in the context of
stressful occupations, including animal care work (44, 45). In
addition, organizational support has also been identified as an
important factor that may influence the wellbeing of ACHPs and
individuals who work in other stressful professions (8, 42, 46-48).
Indeed, a recent study of Australian ACHPs found that perceived
organizational support accounted for approximately 17% of the
variance in burnout (8). Moreover, perceived organizational
support in this sample was found to be inversely related to anxiety,
depression, PTSD symptoms, grief, and stress. Relatedly, there is
some evidence that professional fulfillment may be associated with
higher levels of well-being and reduce feelings of burnout among
some groups of ACHPs (although emerging evidence suggests low
rates of professional fulfillment among some ACHPs [i.e., veterinary
technicians (11), shelter veterinarians (49)]). For example, Wallace
(50) found that veterinarians in clinical practice who felt their work
was fulfilling and meaningful reported higher levels of wellbeing.

1.3 Zoo volunteers

There has been minimal research on these topics for zoo
professionals but even less for those who volunteer within zoos.
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Many organizations in the U.S., particularly non-profits, rely
heavily on volunteers. This is especially true for zoos across the
United States, which frequently rely on volunteers for animal care,
education, conservation efforts, and other programming (51, 52).
Zoo volunteers may experience similar stressors and outcomes as
paid employees; moreover, factors that support their wellbeing may
be comparable to or different from paid staff (52). Research on
volunteers in other non-profit settings centered on animal care and
rehabilitation suggests that volunteers experience compassion
fatigue (18, 53). Additionally, there is some evidence that rates of
compassion fatigue (comprising burnout and secondary traumatic
stress) are comparable between paid staff and volunteers in animal
shelter settings (54). Given links between stress and turnover [e.g.,
25, 55)], it is important for the zoo industry to invest in identifying
factors associated with zoo volunteers” wellbeing.

1.4 Current study

Understanding rates and types of animal loss, burnout, and mental
health among zoo professionals and volunteers can help guide the zoo
industry in efforts to better support and care for the individuals who
carry out their mission. Additionally, understanding zoo professionals’
perceptions of professional fulfillment, organizational support, and
personal resilience has implications for informing strategies to support
positive coping and wellbeing among people who work and volunteer
in this industry. To this end, the current study was designed to survey
current zoo professionals and volunteers working at AZA (Association
of Zoos and Aquariums) accredited institutions within the United
States. Specifically, we aimed to examine rates of animal loss,
professional fulfillment, burnout, anxiety, depression, resiliency and
perceived organizational support among zoo professionals and
volunteers, and differences in these rates between ACHPs, other zoo
staff, and volunteers. We also aimed to identify predictors of job
fulfillment, burnout, depression, anxiety, and perceived organizational
support among ACHPs, adjusting for the potential confounding effects
of demographic factors. This study was exploratory and, therefore,
there were no specific hypotheses.

2 Materials and method

2.1 Study design

An anonymous online survey was created to evaluate zoo staff
and volunteers’” experiences of animal-related loss and grief in the
workplace. Related constructs including professional fulfillment
and burnout, organizational support, anxiety and depression, and
resilience were also assessed. The survey was created and tested by
researchers at Denver Zoological Foundation (Denver Zoo) and
Colorado State University after seeking input from several members
of the Denver Zoo community. Recruitment and data collection
took place from July 26, 2023, through October 15, 2023. Surveys
were completed electronically using the Alchemer survey platform
and took approximately 15 minutes to complete. The survey was
only offered in English. Following completion of the survey,
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participants had the option of clicking on an external link to an
electronic form where they could provide their name and contact
information for the chance to enter a drawing for a catered lunch
for themselves and their colleagues ($250). This data was stored
separately from the survey data.

We used multiple platforms to recruit our participants. First,
information about the study (including the survey link and study
flyer) was posted to the AZA website on the AZA network.
Specifically, we posted to the following forums: Animal
Ambassadors, Continuous Improvement in Zoos and Aquariums,
Curators, Education, Research and Technology, Social Science
Research and Evaluation Scientific Advisory Group, Volunteer
and Intern Engagement, and Volunteer/Docents. An executive
team member at Denver Zoo posted the same information to the
following AZA groups: Amphibians, Animal Health, Animal
Management, Animal Welfare, Avian Interest Group, Chelonians,
Crocodilians, General Curators, Lizards, Snakes, and Ungulates.
Messages posted to these forums provided the survey link and study
flyer and invited forum participants to: a) participate in the survey
and/or b) contact the first author if they were interested in sharing
this study information with staff, volunteers, and/or their
institutional leadership.

Following these recruitment efforts, staff at other zoos (see
acknowledgements section) contacted the first author and shared
the survey with members of their staff. In addition to the AZA
network, we recruited participants through several listservs (e.g.,
American Association of Zookeepers) and other zoo-related social
media pages on Facebook, Instagram and LinkedIn (The Zoo
Scientist, Growing Resilience in Zoo and Aquarium Professionals;
Association of Minority Zoo & Aquarium Professionals). Study
flyers were also posted at the 2023 Annual AZA Conference.

2.2 Participants

A total of 2,492 respondents completed the survey screening
questions. Participants were eligible to participate in the study if
they were currently working or volunteering (and had for at least 6
months) at an AZA accredited zoo within the U.S. A total of 329
responses were disqualified through the screening process and 468
responses were disqualified because they provided only partial
responses, leaving a final sample size of 1695 for analysis. The
average age of participants in the sample was 37 years (SD= 11.6).
Study participants predominately identified as female, feminine, or
woman (79%) and white (91%) with a Bachelor’s degree (1115,
67%). Twenty percent (N = 334) identified as LGBTQ+, with a
majority of these individuals identifying as Bisexual (144, 43%) or
Queer (62, 19%). Participant demographics are provided in
Tables 1-3.

2.3 Measures
2.3.1 Professional fulfillment and burnout

The Stanford Professional Fulfillment Index [PFI; (56)] was used
to assess self-reported professional fulfillment and professional
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TABLE 1 Participants’ reported work or volunteer hours and length of
time working in a zoo setting.

Volunteer
(n =111)
Work Schedule N (%) N (%) N (%)
Full Time 1195 (95) 274 (83) -
Part Time/Variable 50 (4) 47 (14) -
Part-Time
Seasonal 7 (1) 11 (3) -
Hours volunteered - - 17.1 (SD
per month =13.7)
Years working in N (%) N (%) N (%)
zoo setting
Less than one year 5 (<1) 13 (4) 3(3)
1-4 years 174 (14) 100 (30) 29 (26)
5-9 years 359 (29) 101 (30) 27 (24)
10-19 years 428 (34) 77 (23) 32 (29)
20+ years 286 (23) 41 (12) 20 (18)

TABLE 2 Participants’ reported demographics.

ACHP Other Volunteer
(n =1252) (n= 332) (n = 111)
35.6 36.9 57.0
(SD=9.3) (SD=11.0) (SD=17.9)
Education level N (%) N (%) N (%)
Less than High School 1(<1) 0 3(3)
High School or GED 38 (3) 26 (8) 6 (5)
Associate’s degree 111 (9) 33 (10) 13 (12)
(2 year)
Bachelor's degree 906 (72) 170 (51) 39 (35)
(4 year)
Master's degree 123 (10) 88 (27) 42 (38)
Doctoral degree 52 (4) 9 (3) 6 (5)
Prefer not to say 21 (2) 6(2) 2(2)
Ethnicity N (%) N (%) N (%)
Hispanic or Latino 75 (6) 23 (7) 2(2)
Not Hispanic 1115 (89) 285 (86) 94 (85)
or Latino
Prefer not to say 62 (5) 24 (7) 15 (14)
Race* N (%) N (%) N (%)
American Indian or 16 (1) 9(3) 2(2)
Alaska Native
Asian 27 (2) 9 (3) 1(1)
Black or 24 (2) 13 (4) 0
African American
(Continued)
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TABLE 2 Continued

ACHP Other Volunteer
(n=1252) (n= 332) (n =111)
35.6 36.9 57.0
(SD=9.3) (SD=11.0) (SD=17.9)
Race* N (%) N (%) N (%)
Native Hawaiian or 8 (1) 1 (<1) 0
Other Pacific Islander
White 1155 (92) 285 (86) 98 (88)
Prefer to self-describe 14 (1) 8(2) 2(2)
Prefer not to say 55 (4) 25 (8) 12 (11)
Gender identity* N (%) N (%) N (%)
Agender 3 (<1) 1(<1) 0
Female, feminine, 1006 (80) 236 (71) 91 (82)
or woman
Genderfluid 3 (<1) 3(1) 1(1)
Genderqueer or 20 (2) 10 (3) 0
non-binary
Gender 4 (<1) 2 (1) 0
non-conforming
Intersex 0 0 0
Male, Masculine, 179 (14) 66 (20) 12 (11)
or Man
Not cisgender, but I 9 (1) 0 0
don’t identify with a
specific identify
Questioning or 4 (<1) 2 (1) 0
figuring it out
Transgender 6 (1) 2 (1) 0
Two-spirit or other 1(<1) 0 0
Traditional or
Indigenous genders
Prefer not to respond 35 (3) 15 (5) 5(5)
1 don’t understand 5(<1) 3(1) 2(2)
the question
Prefer to self-identify 1(<1) 0 0

* Participants could select more than one response.

burnout. The PFI includes a 6-item Professional Fulfillment subscale
(e.g., “I feel happy at the zoo”; “I feel in control when dealing with
difficult problems at the z00”), a 6-item Interpersonal Disengagement
subscale (e.g., “Less empathetic with my colleagues”; “Less connected
with zoo animals”), and a 4-item Work Exhaustion subscale (e.g., “A
sense of dread when I think about the work I have to do”; “Lacking in
enthusiasm at the zoo”). For all items, participants were instructed to
reflect on their past two weeks and indicate how well the items
described their experience using a 5-point scale ranging from 1 (not
at all) to 5 (extremely). An average score was created for the
Professional Fulfillment sub-scale; the initial validation study of the
PFI reported evidence of the utility of a cut-point (cut point = 3.0) to
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TABLE 3 Participants’ reported identification as LGBTQ+ and sexual
orientation of those who identified as LGBTQ+.

Volunteer
(n = 111)
Identify N (%) N (%) N (%)
as LGBTQ+*
Yes 249 (20) 76 (23) 9 (8)
No 916 (73) 225 (68) 93 (84)
Unsure 34 (3) 12 (4) 2(2)
Prefer not to say 53 (4) 19 (6) 7 (6)
Sexual (n=249) (N =76) N=9
orientation*
Asexual or 29 (12) 11 (15) 0
Ace spectrum
Bisexual 106 (43) 34 (45) 4 (44)
Gay 37 (15) 15 (20) 0
Lesbian 42 (17) 12 (16) 4 (44)
Not heterosexual but 3(1) 1(1) 0
don’t identify with a
specific identity
Pansexual 31 (12) 11 (15) 1(11)
or Omnisexual
Questioning or 5(2) 2(3) 0
figuring it out
Straight 3(1) 0 0
or heterosexual
Queer 40 (16) 22 (29) 0
Prefer not to respond 7 (3) 0 0
I don’t understand 0 0 0
the question
Prefer to self-identify 2 (1) 1(1) 0

*Participants could select more than one response.

identify dichotomous groupings that distinguish participants who
were experiencing professional fulfillment and those who were not.
Scores for the Work Exhaustion and Interpersonal Disengagement
sub-scales were combined to assess burnout (score 0-10) with higher
scores indicating more burnout symptoms. A cut-point of 1.33 was
used to identify dichotomous groupings that distinguished
participants experiencing burnout from those who were not. Prior
studies indicate the PFI is a valid and reliable assessment of
professional fulfillment and burnout (11, 56). In the current
sample, reliability of the professional fulfillment and burnout scales
were excellent (McDonald’s omega= 0.895 and 0.910, respectively;
Cronbach’s alpha= 0.894 and 0.909, respectively).

2.3.2 Perceived organizational support

A modified, 5-item version of the Perceived Organizational
Support Scale [POS; (57)] was used to gather staff and volunteer
perceptions of the degree to which their organization valued their
contributions, and actions the organization might take that could
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affect the wellbeing of the employee. Responses were measured on a
7-point Likert type scale (1-strongly disagree to 7- strongly agree).
Items were adapted so that the word “organization” was replaced
with the word “zoo” (i.e., “The zoo values my contribution to its
well-being”; “If the zoo could hire someone to replace me at a lower
salary it would do so” [reverse scored]; “The zoo fails to appreciate
any extra effort from me [reverse scored]; “The zoo strongly
considers my goals and values”; “The zoo would ignore any
complaint from me [reverse scored]”). Reverse scored items were
recoded so that a high score would indicate a higher degree of POS;
the total score was obtained by totaling the 5 items (possible range
7-35). Prior research indicates the POS demonstrates adequate
reliability and criterion validity across samples (58, 59). Due to
the unidimensional structure and high internal reliability of the
scale, prior research indicates shorter versions of the scales do not
appear to be problematic (58). Reliability of the adapted 5-item scale
utilized in the current study was excellent (McDonald’s omega =
0.880; Cronbach’s alpha = 0.880).

2.3.3 Anxiety and depression

The Patient Health Questionnaire for Depression and Anxiety
(PHQ-4), a brief, 4-item self-report measure used to screen for
depression and anxiety (60, 61), was used to assess anxiety and
depression. The PHQ-4 was developed as a brief tool to identify the
severity and frequency of anxiety and depression in community
samples. The two-item Anxiety scale prompts participants to
evaluate their experiences related to “feeling nervous, anxious or
on edge” and “not being able to stop worrying” (possible range: 0-
8); The 2-item Depression scale prompts participants to evaluate
their experiences related to “feeling down, depressed or hopeless”
and “little interest or pleasure in doing things” (possible range 0-8).
In the study, we used cut-off scores of 3 to indicate “yellow flags”
and scores of 5 or greater as “red flags” for the presence of
depression and/or anxiety (61). Prior research indicates the
English language version of the PHQ demonstrates high reliability
and validity across samples and population groups with varying
social locations and cultures (61-65). Prior studies also indicate this
tool is a reliable and valid instrument for screening anxiety and
depression in both clinical and non-clinical populations (66).
Reliability estimates in the current sample for depression
(Cronbach’s alpha = 0.866) and anxiety (Cronbach’s alpha =
0.868) were excellent.

2.3.4 Resilience

We used the Brief Resilience Scale [BRS; (67)] to gain insights
into the extent to which zoo staff and volunteers perceive
themselves as resilient (having the ability to recover from stress
or “bounce back” from adverse events and contexts). The BRS is
comprised of six items (e.g., “I tend to bounce back quickly after

», o«

hard times”; “It does not take me long to recover from a stressful
event”). Participants rate the items on a five-point Likert scale
(1 = strongly disagree to5 = strongly agree). Three items are reverse
coded so that for the total score, a higher score indicates a greater
sense of perceived resilience. Prior studies have established the

following score interpretation ranges and cutoffs: Low Resilience=
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1.00-2.99; Normal Resilience= 3.00-4.30; High Resilience= 4.31-
5.00. Previous research indicates that the BRS is reliable and
demonstrates evidence of construct validity across diverse samples
(68). In the current study, reliability was excellent (McDonald’s
omega = 0.869; Cronbach’s alpha= 0.869).

2.3.5 Types of animal-related loss

Participants were provided with a list of animal-related losses
and asked to select all that they had experienced in the past 12
months. Specifically, the question read: “There are several types of
loss that can occur when working or volunteering within a zoo
setting. Which of the following animal-related losses have you
experienced in the past 12 months? Select all that apply.” The
options included: 1) Anticipated death of an animal I worked
closely with, 2) Unexpected death of an animal I worked closely
with, 3) Transfer of an animal I worked closely with to a different
200, and 4) Change in job that led to no longer working with a
particular animal. Participants also had the option of selecting “I
have not experienced animal-related losses in the past 12 months.”
For each response selected, participants were asked a series of follow
up questions to understand a) when the loss occurred (e.g., “You
indicated that you experienced the anticipated death of an animal
you worked closely with. Think about your most recent loss. When
did that anticipated loss occur?”) and b) how bonded they were with
the animal they lost (i.e., “How bonded were you with that
animal”)?. Participants’ level of bond with the animal they lost
was measured on a 10-point slider scale, from “Not bonded at all” to
“Very bonded.” Response options for the question regarding the
timing of the loss were as follows: in the past month, 2-3 months
ago, 4-6 months ago, 7-8 months ago, and 9-12 months ago.

Participants who indicated that they had not experienced
animal-related loss in the past 12 months were then asked if they
had ever experienced any animal-related losses while working at
their current zoological institution. Response options for this
question were identical to those in the question about their
experiences in the past 12 months; however, their level of bond
and the timing of the loss were not assessed.

2.3.6 Demographic questions

Demographic questions were asked at the end of the survey and
included questions about participants’ age, gender identity, sexual
orientation, race, ethnicity, and education.

2.4 Data analysis

After downloading the data from the Alchemer survey platform,
descriptive statistics, Analyses of Variance tests, Chi-Square tests,
and multiple linear regression were conducted with IBM SPSS
Version 26 (IBM, Armonk, NY, USA). Descriptive statistics were
calculated to characterize participant demographics. Analyses of
variance tests and Chi Square tests were used to assess for
differences between the three groups of participants (Animal
Care/Health Professional, Other, and Volunteer). We performed a
series of multiple linear regression analyses to determine predictive
variables for Job Fulfillment, Burnout, Depression, Anxiety, and
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POS. The potential predictor variables included Animal Loss within
past month (yes/no), Bond score, Resiliency score, Ritual following
death (yes/no), Age (29 and younger, 30-39 years of age, 40-49 years
of age, 50 and older), Length of time working in the field (11 months
or less, 1-4 years, 5-9 years, 10-19 years, 20 or more years) and
Identification as LGBTQ+ (yes/no). All variables were entered into
the models simultaneously. Statistical significance level was set at
p = 0.05.

3 Results

Participants were asked to indicate from a list of 19 options
(including ‘Other’) their role at the zoo. The most common roles
included Animal care specialist (n = 923, 55%), Other (n = 184,
11%), Volunteer (n = 110, 7%), and Curator (n = 105, 6%). Because
many of the identified roles contained very small numbers, to
ensure anonymity, all paid employees’ responses, including each
response under ‘Other’, were recoded into ACHP Professional or
Other, resulting in three groupings (“Animal Care/Health
1252, 74%), “Other” (332, 20%) and
“Volunteer” (111, 7%)). The majority of employees reported

Professional” (n =

working full-time while volunteers reported volunteering an
average of 17 hours per week (Table 1).

Participants were asked to indicate, from a series of possible 15
options (including ‘Other’ and ‘Not applicable’), the animals they
primarily work with, with the ability to select more than one type.
The most common responses for ACHPs were Birds (656, 52%) and
Small Mammals (540, 43%). The most common animal responses
for other staff were Ambassador animals (109, 33%) and Reptiles
(61, 18%), while volunteers reported working most often with
Primates (23, 21%), Birds (18, 16%) and Hoofstock (18,
16%) (Table 4).

3.1 The Stanford Professional
Fulfillment Index

The mean of all participants’ Professional Fulfillment PFI score
was 2.44 (SD = 0.87). Using the cut-off point of 3.0 or higher, 31% of
the total sample reported experiencing professional fulfillment.
Analysis of Variance was used to explore differences in fulfillment
level between each of the three roles: ACHPs, Other, and Volunteer.
There was a significant difference between each group (F = 73.43,
p<.001), with Volunteers reporting the highest rate of Professional
Fulfillment (X= 3.18, SD = 0.67), followed by Other (X= 2.68, SD =
0.86) and then ACHPs (X= 2.31, SD = 0.84). A total of 76 (68%)
Volunteers met or exceeded the cut-off for Professional Fulfillment,
compared to 140 (42%) Others and 307 (25%) ACHPs.

3.2 Stanford Professional Burnout Index
The overall mean for all participants for the 10-item PFI

Burnout scale was 1.34 (SD = 0.83). Using Analysis of Variance, a
significant difference was found between the ACHPs, Other, and
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TABLE 4 Primary animal worked with as reported by participants, divided by role.

ACHP (n = 1252)

N (%)

Mean bond score

Other (n= 332)
N (%)

Volunteer (n = 111)
N (%)

(1-10) and SD

Ambassador animals 382 (31) 5.94 (2.15) 109 (33) 17 (15)
Amphibians 304 (24) 5.45 (2.25) 54 (16) 4(4)
Birds 656 (52) 6.10 (2.11) 58 (18) 18 (16)
Carnivores 598 (48) 6.26 (2.18) 37 (11) 14 (13)
Domestic animals 259 (21) 591 (2.12) 44 (13) 4 (4)
Elephants/pachyderms 197 (16) 5.97 (2.28) 17 (5) 13 (12)
Fish 214 (17) 5.30 (2.19) 19 (6) 3 (3)
Hoofstock 507 (41) 6.18 (2.06) 37 (11) 18 (16)
Invertebrates 254 (20) 5.52 (2.25) 46 (14) 5(5)
Marine mammals 158 (13) 5.76 (2.26) 14 (4) 1(1)
Primates 438 (35) 6.15 (2.26) 28 (8) 23 (21)
Reptiles 454 (36) 5.88 (2.26) 61 (18) 8 (7)
Small mammals 540 (43) 6.22 (2.26) 55 (16) 16 (14)
Other 36 (3) - 19 (6) 9 (8)
Not applicable 20 (2) - 166 (50) 38 (34)

*Participants could select more than one response.

Volunteer groups (F = 146.08, p <.0001), with ACHPs reporting the
highest rates of Burnout (X= 1.51, SD = 0.79), followed by Other
(X=1.04, SD = 0.79) and Volunteers (X= 0.35, SD = 0.45). Based on
the cut-point of 1.33 used to identify participants experiencing
burnout, a total of 693 (55%) ACHPs were at or above the
threshold, compared to 105 (32%) Others and 5 (5%) Volunteers.

3.3 Perceived Organizational Support Scale

The mean for the sum of the POS Scale for all participants was
20.51 (SD = 7.76). There was a significant difference, based on
Analysis of Variance results, between each group (F = 73.89,
p <.0001), with Volunteers scoring the highest (X= 27.95, SD =
7.76), followed by Other (X= 22.78, SD = 7.13) and ACHPs (X=
19.33, SD = 7.65).

3.4 The Patient Health Questionnaire
- depression

The mean sum of the two items from the PHQ-4 that measure
depression was 1.79 (SD = 1.81). Using the cutoff value of 3 or above
to identify potential depression, 486 (29%) participants met or
exceeded this cutoft. There was a significant difference, based on
Analysis of Variance results, between all three groups (F = 45.42,
p<.001), with ACHPs scoring the highest (X= 1.99, SD = 1.83),
followed by Others (X=1.48, SD = 1.72) and Volunteers (X= 0.45,
SD = 0.98). A total of 407 (33%) ACHPs met or exceeded the cutoff
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for depression. This number was 74 (22%) for Others and 4 (4%)
for Volunteers.

3.5 The Patient Health Questionnaire
— anxiety

The mean sum of the two items from the PHQ-4 that measure
anxiety was 2.30 (SD = 1.88). Using the cut off value of 3 or above to
identify potential anxiety, 645 (38%) met the threshold for anxiety.
Using Analysis of Variance, a significant difference was found
between all three groups (F = 68.21, p<.001), with ACHPs scoring
the highest (X= 2.54, SD = 1.87), followed by Others (X =1.99, SD =
1.77) and Volunteers (X = 0.54, SD = 1.09). A total of 532 (43%)
ACHPs, 107 (32%) Others, and 5 (5%) Volunteers met or exceeded
the cutoff for moderate to severe anxiety.

3.6 Brief Resilience Scale

The mean for the Brief Resilience Scale for all participants was
2.54 (SD = 1.09). Using the cutoff values of Low (1.00 - 2.99),
Normal (3.00 - 4.30) and High (4.31 - 5.00), 402 (24%) participants
had scores indicating low resilience, 1123 (66%) had scores
indicating normal resilience, and 170 (10%) had scores indicating
high resilience. Analysis of Variance results found a significant
difference (F = 3.37, p =.034) between ACHPs (X= 3.41, SD = 0.73)
and Volunteers (X= 3.59, SD = 0.75). There were no differences
between Others (X= 3.41, SD = 0.70) and ACHPs or Volunteers.
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The number of ACHPs whose scores suggested high resilience was
124 (10%), compared to 27 (8%) of Others and 19 (17%)
of Volunteers.

3.7 Types of animal-related loss

For ACHPs, the most common losses in the past 12 months
included Unexpected death, experienced by 998 (80%), and
Anticipated loss, experienced by 921 (74%). Over half of the
ACHPs reported these losses had occurred either within the past
month or within the last 2-3 months. Reported mean bond level for
all four types of losses ranged from 8.15 (SD = 2.22) for Change in
Job, to 6.06 (SD = 2.74) for Unexpected Death. If participants had
not experienced any of the four types of loss within the past 12
months, they were asked if they had ever experienced it.
Approximately 80% of these participants reported having
experienced Unexpected death or Anticipated death at some
point, while 48% reported having experienced a Transfer or a
Change in job (Table 5). Anticipated death and Unexpected death
were also the most commonly reported types of loss for “Other”
participants and Volunteers (Tables 6, 7).

A larger percentage of Others and Volunteers, compared to
ACHPs, reported not having experienced these types of losses
within the past 12 months (Anticipated loss [X? = 201.62,
p<.001]; Unexpected loss [X? = 140.42, p<.001], Transfer X =
102.56, p<.001]; and Change in job [X? =30.73, p<.001]). Similarly,
Others and Volunteers reported they had never experienced any of
these types of losses more often than ACHPs (Anticipated loss [X* =
99.16, p<.001]; Unexpected loss [X* = 76.13, p<.001], Transfer X*=
34.25, p<.001]; Change in job (X* = 45.20, p<.001]) (Tables 5-7).
For further analysis, these four types of losses were combined to

TABLE 5 Animal loss: Type, time and bond for ACHP (n = 1252).

Loss in
past

12
months

10.3389/fpsyt.2024.1373525

create one variable that denoted any animal loss. The amount of
time since each type of loss was also combined and recoded as a
binary variable (within the past month (yes/no). A total of 289
(17%) participants said their zoo had any formal process or ritual
that was performed following the death of an animal, 1051 (62%)
said no and 355 (21%) reported they did not know.

Because a substantial number of Others (166, 50%) and
Volunteers (38, 34%) reported that they do not work directly with
animals, the decision was made to analyze the potential predictive
value of animal loss (in addition to job and personal factors), on Job
Fulfillment, Burnout, Depression, Anxiety, and POS for ACHPs only.

3.8 Multiple linear regression analyses

3.8.1 Job fulfillment

The multiple linear regression predicting job fulfillment was
significant (F(12) = 12.33, p < 0.001), with an R of 0.134. Significant
predictors of Job Fulfillment included Ritual (B = 0.251; p < 0.001;
higher Job Fulfillment reported by those having a ritual) and
Resilience (B = 0.351, p <.001; higher Job Fulfillment reported by
those with higher Resilience scores) (Table 8).

3.8.2 Burnout

The multiple linear regression predicting burnout was
significant (F2) = 14.49, p < 0.001, R® = 0.154). Significant
predictors of burnout included Ritual (B = -0.191; p = 0.002;
higher burnout reported by those with no ritual), Resilience (B =
-0.354, p <.001; higher burnout reported by those with lower
Resilience), and age (B = 0.336, 0.282 p = .004; higher burnout
reported by those ages 30-39 and 29 years of age and younger
compared to participants 40 years of age or older) (Table 9).

Ever experienced
(but not in past 12
months) n = 80)

N (%)
Anticipated M 6.09 In past 12 243 (27) 241 (27) 183 (21) 87 (10) 138 (16) 62 (78)
death (SD months n
2.57) =91
Unexpected 6.06 In past 12 340 (35) 262 (27) 157 (16) 86 (9) 123 (13) 65 (81)
death (SD months n
2.74) =998
Transfer 6.52 In past 12 123 (21) 150 (26) 154 (26) 63 (11) 93 (16) 38 (48)
(SD months n
2.69) =583
Change 8.15 In past 12 42 (17) 50 (20) 54 (22) 32 (13) 69 (28) 38 (48)
in job (SD months n
2.22) =247
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TABLE 6 Animal loss: Type, time and bond for Other (n = 332).

Loss in
past

12
months

Ever experienced
(but not in past 12
months) n = 131)

N (%)
Anticipated | M 4.86 In past 30 (25) 40 (34) 27 (23) 9 (8) 13 (11) 18 (14)
death (SD 2.31) 12
months
n=119
Unexpected 5.03 In past 50 (31) 41 (26) 38 (24) 14 (9) 17 (11) 28 (21)
death (SD 2.72) 12
months
n = 160
Transfer 528 In past 19 (31) 15 (25) 16 (26) 5(8) 6 (10) 15 (12)
(SD 2.82) 12
months
n =61
Change 7.24 In past 2 (6) 9 (27) 11 (33) 3(9) 8 (24) 13 (10)
in job (SD 2.49) 12
months
n =33
3.8.3 Depression (B = 0.095, p <.001; higher depression reported by those with a

The multiple linear regression predicting depression was  stronger bond) Resilience (B = -0.872, p <.001 higher depression
significant (F(;5) = 16.34, p < 0.001), with an R? of 0.171.  reported by those with lower Resilience), and LGBTQ+ (B = 0.292,
Significant predictors of depression included Ritual (B = -0.337;  p =.033; higher depression scores reported by those who identified
p = 0.017; higher Depression reported by those with no ritual), Bond ~ as LGBTQ+) (Table 10).

TABLE 7 Animal loss: Type, time and bond for Volunteers (n=111).

Loss in
past
12
months
2-3 4-6 7-8 9-12 Ever experi-
months months months months enced (but
not in past 12
months) n
= 35)
N (%)
Anticipated | M 4.81  In past 12 2(6) 13 (38) 11 (32) 2(6) 6 (18) 4(11)
death (SD months n = 34
2.10)
Unexpected | 5.29 In past 12 17 (32) 10 (19) 14 (26) 6 (11) 7 (13) 10 (29)
death (SD months n = 54
2.64)
Transfer 6.00 In past 12 5(17) 7 (24) 6 (21) 4 (14) 7 (24) 9 (26)
(SD months n =29
2.59)
Change 4.63 In past 12 - - 1(13) 1(13) 6 (75) 3(9)
in job (SD months n = 8
0.74)
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TABLE 8 Results of the multiple linear regression model predicting Job Fulfillment as a function of animal loss within past month, bond score,
resiliency score, formal process/ritual following death, age, length of time working in the field, and identification as LGBTQ+.

Sum of Squares

Mean Squares

Regression 90.255 12
Total 5826.42 966 732 1233 <0001
Coefficients (Dependent Variable: Job Fulfillment) 95.0% CI

Variable Coefficient (B) Std. Error t Sig. Lower Bound Upper Bound
(Constant) 1.189 172 6.922 <.001 852 1.526
Ritual - yes 251 .065 3.832 <.001 122 379
Ritual - no 0
Bond .001 .012 113 910 -.023 025
Loss in past month - yes -.082 .051 -1.602 .109 -.182 .018
Loss in past month - no 0
Resilience 351 .035 10.061 <.001 283 420
Age 29 and younger -172 120 -1.431 153 -.408 .064
Age 30-39 -.155 .108 -1.437 151 -.366 .057
Age 40-49 .008 105 .072 943 -.198 213
Age 50 and older 0
Time in field - 11 month/less 177 .148 1.200 230 -113 467
Time in field - 1-4 years .087 112 774 439 -134 .308
Time in field - 5-9 years .037 .110 333 .740 -.180 253
Time in field - 10-19 years -.069 .102 -.671 .502 -.269 132
Time in field - 20+ 0
LGBTQ+ yes -.048 .064 -.760 447 -.173 .077
LGBTQ+ no 0

3.8.4 Anxiety 4 Discussion

The multiple linear regression predicting anxiety was significant
(F2) = 18.37, p < 0.001), with an R? 0f 0.188. Significant predictors
of anxiety included Bond (B = 0.067, p =.012; higher anxiety
reported by those with a stronger bond) and Resilience (B =
-0.969, p <.001; higher anxiety reported by those with lower
Resilience) (Table 11).

3.8.5 Perceived organizational support

The multiple linear regression predicting POS was significant (F
(12) = 13.56, p < 0.001, R” =0.146). Significant predictors of POS
included Ritual (B = 2.71, p <.001; higher POS reported by those
with a ritual), Bond (B= -0.272, p=.016; lower POS reported by
those with a stronger bond) Resilience (B = 2.63, p <.001; higher
POS reported by those with higher Resilience), Age (B = -4.22,
-2.89, p <.001; lower POS reported by participants 39 years of age or
younger compared to those 40 years of age and older), and time in
the field (B = 3.07, p =.016; higher POS reported by those in the field
either 11 months/less or 20 years or more when compared to those
in the field between 1-19 years) (Table 12).

Frontiers in Psychiatry

Despite increased recognition of burnout and mental health
problems among ACHPs in other work settings (animal shelters,
veterinary practice), the wellbeing of those who work and/or
volunteer in zoo settings has received minimal research attention.
This study addresses this gap, giving us a better understanding of
U.S. zoo staftf and volunteers’ job fulfillment, POS, burnout, mental
health, resiliency, and experiences of animal loss. Our findings
suggest that ACHPs in zoo settings face similar struggles as those in
other settings, indicating a need to prioritize supportive services for
ACHPs within zoo settings.

4.1 Job fulfillment and perceived
organizational support

Only 31% of the total sample exceeded the cut-off for

professional fulfillment. ACHPs reported the lowest levels of
professional fulfillment (25%), significantly lower than other staff
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TABLE 9 Results of the multiple linear regression model predicting Burnout as a function of animal loss within past month, bond score, resiliency
score, formal process/ritual following death, age, length of time working in the field, and identification as LGBTQ+.

Sum of Squares

Mean Squares

Regression 89.79 12

Total 2843.90 966 748 1449 <0001
Coefficients (Dependent Variable: Burnout) 95.0% CI

Variable Coefficient (B) Std. Error t Sig. Lower Bound Upper Bound

(Constant) 2.629 158 16.635 <.001 2.319 2.939

Ritual - yes -.191 .060 -3.176 .002 -.309 -.073

Ritual - no 0

Bond 012 011 1.076 282 -.010 .034

Loss in past month - yes -.010 .047 -211 .833 -.102 .082

Loss in past month - no 0

Resilience -.354 032 -11.030 <.001 -417 -291

Age 29 and younger 336 111 3.039 .002 119 .553

Age 30-39 282 .099 2.849 .004 .088 A76

Age 40-49 .086 .096 .894 371 -.103 275

Age 50 and older 0

Time in field - 11 month/less -.358 136 -2.631 .009 -.624 -.091

Time in field - 1-4 years -216 103 -2.092 .037 -419 -.013

Time in field - 5-9 years -.187 102 -1.841 .066 -.386 .012

Time in field - 10-19 years -.102 .094 -1.087 277 -.287 .082

Time in field - 20+ 0

LGBTQ+ yes .028 .059 476 634 -.087 .143

LGBTQ+ no 0

(42%), or volunteers (68%). Our findings mirror prior studies
among ACHPs in other settings that have reported low rates of
professional fulfillment (11, 49). Given the association between
professional fulfillment and levels of well-being and burnout among
ACHPs (11, 49), investing in programs, policies, and practices that
better support staff, particularly ACHPs, in their professional
development is key for zoos that want to prioritize
employee wellbeing.

We also found evidence of differences in POS by role.
Volunteers reported feeling the most organizational support,
followed by other staff, and then AHCPs. While possible POS
scores ranged from 7 to 35; the average score for ACHPs was 19
(compared to 23 for Others and 28 for Volunteers). These scores
suggest that zoos have an opportunity to improve their supportive
services. Because prior research suggests POS is negatively
associated with burnout, grief, stress, and several indicators of
poor mental health (8, 42, 46-48), investing resources in
strengthening and maintaining perceptions of organizational
support may have benefits to both zoo professionals and volunteers.
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4.2 Burnout, mental health, and resiliency

In the current study, we found that ACHPs, compared to other
staff and volunteers, reported the highest rates of burnout. A
majority (55%) of ACHPs scored at or above the burnout
threshold, compared to 32% of other staff and 5% of volunteers.
This finding is consistent with prior research indicating higher
burnout scores in careers that include higher degrees of animal
contact (69). The rate of burnout among ACHPs in the current
study is comparable to those reported for animal shelter and
veterinary professionals (e.g., (11, 54, 70). This rate also mirrors
the estimated percentage of human medical professionals who
experience burnout, with most estimates exceeding 50% (11,
71-73).

Our findings support prior evidence that ACHPs are at
increased risk for anxiety and depression. In the general U.S.
population, the estimated rate of past-year anxiety disorder
diagnoses (of any type) and past-year major depressive episode is
estimated to be 19.1% and 8.3%, respectively (74-76). In the current
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TABLE 10 Results of the multiple linear regression model predicting Depression as a function of animal loss within past month, bond score, resiliency
score, formal process/ritual following death, age, length of time working in the field, and identification as LGBTQ+.

Sum of Squares

Mean Squares

Regression 556.05 12

Total 18972.00 966 4634 1634 <0001
Coefficients (Dependent Variable: Depression) 95.0% CI

Variable Coefficient (B) Std. Error t Sig. Lower Bound Upper Bound

(Constant) 6.241 370 16.852 <.001 5514 6.968

Ritual - yes -.337 141 -2.389 .017 -.614 -.060

Ritual - no 0

Bond .095 026 3.604 <.001 .043 147

Loss in past month - yes .002 110 .022 982 -213 218

Loss in past month - no 0

Resilience -.872 075 -11.580 <.001 -1.020 -724

Age 29 and younger .003 259 012 990 -.505 512

Age 30-39 -.147 232 -.633 527 -.602 .308

Age 40-49 -.115 226 -.508 612 -.558 328

Age 50 and older 0

Time in field - 11 month/less .397 319 1.246 213 -.228 1.022

Time in field - 1-4 years .303 242 1.249 212 -173 778

Time in field - 5-9 years 235 238 986 324 -232 702

Time in field - 10-19 years 296 220 1.344 179 -.136 729

Time in field - 20+ 0

LGBTQ+ yes 292 137 2.129 .033 023 .562

LGBTQ+ no 0

sample, 43% of ACHPs met or exceeded our “yellow flag” cutoff for
the presence of anxiety, providing initial evidence that rates of
anxiety may be higher among zoo ACHPs than in the general
population. We also found that the rate of moderate to severe
anxiety was 32% and 5% for other staff and volunteers, respectively.
Thus, other zoo staff, regardless of having a direct role in animal
care/health, demonstrate elevated rates of anxiety. Similar patterns
were found for depression. 33% of ACHPs and 22% of other staff
met our cut-point for the presence of depression, whereas only 4%
of volunteers met this criterion.

When we assessed resilience, we found that 24% of
participants had scores indicating low resilience, 66% were in
the normative range, and 10% had scores indicating high
resilience. More specifically, 10% of ACHPs’ scores suggested
high resilience, compared to 8% of Others and 17% of
Volunteers. Accordingly, a notable proportion of paid staff
could benefit from opportunities to develop or enhance their
adaptive coping strategies to foster resilience in the workplace.
Results of our regression analyses provide further support for this
assertion. Our findings indicated that higher levels of resiliency
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were associated with lower levels of burnout, depression, and
anxiety, and higher levels of professional fulfillment and POS.
Given that only 10% of ACHPs and 8% of other staff scored in the
high resilience category, our findings suggest that investing in
helping zoo professionals develop resiliency through adaptive
coping is an important area of opportunity for zoos who aim to
promote employee wellbeing. In addition, there is increasing
recognition that resiliency is also something that can be fostered
on a team level. Team resilience has been defined as the processes
of “managing pressure effectively across the team as a whole [ ... ],
that further strengthen the capacity of the team to deal with future
challenges in adversity” (77). The premise of team resilience is that
adverse stressors can negatively affect team members’ health and
team performance, and as a result, impact a team’s overall
functioning level (78). While most stress research has focused
on individuals’ stress and resiliency, many organizations are
recognizing the need to support teams, especially during and
after adverse events (79). Zoos that prioritize team and
individual resilience could impact not only their employees’
mental health, but the functionality of the organization.
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TABLE 11 Results of the multiple linear regression model predicting Anxiety as a function of animal loss within past month, bond score, resiliency
score, formal process/ritual following death, age, length of time working in the field, and identification as LGBTQ+.

Sum of Squares

Mean Squares

Regression 642.73 12

Total 23801.00 966 2326 1837 <0001
Coefficients (Dependent Variable: Anxiety) 95.0% CI

Variable Coefficient (B) Std. Error t Sig. Lower Bound Upper Bound

(Constant) 7.148 375 19.037 <.001 6.411 7.885

Ritual - yes -.181 143 -1.264 207 -.461 .100

Ritual - no 0

Bond .067 027 2511 012 .015 119

Loss in past month - yes -.100 112 -.897 .370 -.319 119

Loss in past month - no 0

Resilience -.969 .076 -12.699 <.001 -1.119 -.820

Age 29 and younger 335 263 1.275 203 -.181 .850

Age 30-39 211 235 .897 370 -.251 672

Age 40-49 265 229 1.156 248 -.184 714

Age 50 and older 0

Time in field - 11 month/less 323 323 999 318 =311 956

Time in field - 1-4 years 325 246 1.324 .186 -.157 .808

Time in field - 5-9 years .148 241 615 .539 -325 622

Time in field - 10-19 years -.063 223 -284 777 -.502 375

Time in field - 20+ 0

LGBTQ+ yes 171 139 1.227 220 -.102 444

LGBTQ+ no 0

4.3 Animal bonds, animal loss, and rituals

In addition to job fulfillment, POS, and mental health, we also
examined participants’ bonds with the animals they care for. We
found that reported levels of bond were relatively consistent
regardless of the type of species/taxa cared for by participants.
For ACHPs, the mean level of reported bond (range 1-10) across all
four types of losses (anticipated, unexpected, transfer, job change)
ranged from 6.06 to 8.15. The mean bond for other staff ranged
from 4.86 to 7.25 and volunteer bond means ranged from 4.64 to
6.0. Thus, regarding experiences of animal loss, individuals who
worked closely with animals reported, on average, higher bonds
with these animals. Furthermore, results of our regression analyses
showed that level of ACHP’s bond with animals was positively and
significantly associated with depression and anxiety, such that those
with stronger bonds had higher levels of depression and anxiety.

Results of this study identified the most common losses
experienced by ACHPs in the past year were unexpected death
(experienced by 80%) and anticipated loss (experienced by 74%),
with more than half of these losses occurring within the past 3
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months. These types of death were also the most frequently
reported types of loss for other staff and volunteers (37% and
50%, respectively). A larger percentage of other staff and volunteers,
compared to ACHPs, reported not having experienced these types
of losses (within the past year or ever at their current zoological
institution). Among those who had not experienced a loss in the
past year, 80% reported having experienced an unexpected death or
anticipated death at some point.

Although animal loss is a common experience for ACHPs, only
17% of participants in our sample (16.6% of ACHPs) indicated that
their zoo had a formal process or ritual that was performed
following the death of an animal. This finding is important given
results of the regression models suggesting that although animal
loss is not a significant predictor of any outcome examined in the
current study, having a formal ritual or process is positively
associated with job fulfillment and POS and negatively associated
with depression and burnout. This suggests that despite the high
prevalence of loss experiences among ACHPs, how these losses are
handled may be more important in the context of ACHPS’
wellbeing. Additionally, our findings concerning participants’
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TABLE 12 Results of the multiple linear regression model predicting Perceived Organizational Support as a function of animal loss within past month,
bond score, resiliency score, formal process/ritual following death, age, length of time working in the field, and identification as LGBTQ+.

Sum of Squares

Mean Squares

Regression 8434.58 12

Total 413650.00 966 70288 1326 <0001
Coefficients (Dependent Variable: Perceived Organizational Support) 95.0% CI

Variable Coefficient (B) Std. Error t Sig. Lower Bound Upper Bound

(Constant) 14.060 1.583 8.882 <.001 10.953 17.166

Ritual - yes 2.712 603 4.499 <.001 1.529 3.895

Ritual - no 0

Bond =272 113 -2.420 .016 -.493 -.051

Loss in past month - yes -.641 470 -1.362 174 -1.564 282

Loss in past month - no 0

Resilience 2.630 322 8.173 <.001 1.999 3.262

Age 29 and younger -4.216 1.107 -3.807 <.001 -6.389 -2.043

Age 30-39 -2.890 992 -2.914 .004 -4.836 -.944

Age 40-49 -1.025 965 -1.063 .288 -2.919 .869

Age 50 and older 0

Time in field - 11 month/less 3.072 1.362 2.256 024 .399 5.744

Time in field - 1-4 years 1.202 1.036 1.160 .246 -.831 3.235

Time in field - 5-9 years 272 1.017 .268 789 -1.723 2.268

Time in field - 10-19 years -.554 942 -.588 .556 -2.403 1.295

Time in field - 20+ 0

LGBTQ+ yes -.761 587 -1.297 195 -1.912 .390

LGBTQ+ no 0

bonds with animals highlight that all animal loss is important,
regardless of species. Given that higher value and attention tends to
be placed on charismatic animals, such as small and large mammals
(80, 81), it is important that zoos practice equity in honoring
experiences of loss among those who work with all species,
including fish, amphibians, and reptiles.

4.4 Demographic considerations

In the current study, we found that 20% of study participants
identified as LGBTQ+. Prior research suggests that LGBTQ+ people
make up approximately 6% of the U.S. workforce (81); moreover,
representation of LGBTQ+ identities in the general U.S. population
is estimated at 7% (82, 83). Thus, the representation of LGBTQ+
people in the current study is an important finding. There are few
potential explanations for the higher-than-expected rate of LGBTQ
+ representation in the current study. For example, prior studies
indicate a high degree of orientation towards animals, and value
placed on animals, among members of the LGBTQ+ community
(84-88). There is also some evidence that LGBTQ+ individuals,
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particularly early career workers, report lower salary expectations
than heterosexual individuals and are more likely to embrace
“altruistic” work values and to indicate a career choice in the
nonprofit sector (89). Thus, working in zoos may be particularly
appealing to some members of the LGBTQ+ community.

Results of this study also suggest that LGBTQ+ status is positively
associated with depression among ACHPs, even when adjusting for
the effects of participant age, time in the field, experiences of animal
loss, bonds with animals, and individual resiliency. This finding is not
surprising given that exposure to minority stressors results in
increased levels of depression in the LGBTQ+ population, who,
overall, are impacted by disproportionate rates of mental health
issues when compared to their cisheterosexual peers (84, 90). Prior
research also suggests that LGBTQ+ workers with poor or neutral
mental health have greater odds of working in low-wage sectors (91).
The issue of low pay and living wages for those working in zoo
settings has been an ongoing topic of discussion in the industry (39,
92-96); however, more contemporary, rigorous and representative
data are needed to support these claims. To promote equity within
the industry, future research on the experiences and wellbeing of
LGBTQ+ people in zoo settings is warranted. We recommend that
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future studies in this area capture socioeconomic data in tandem with
LGBTQ+ workers’ mental health and explore the representation of
LGBTQ+ identities across all levels of zoos’ organizational structure
(e.g., formal leadership roles, managers vs. non-managers, hourly
staff) to test whether LGBTQ+ representation is equitable across job
function and pay grades. Given the limitations of the current sample
concerning other forms of demographic diversity, research
intentionally designed to identify the representation and
experiences of individuals with other marginalized identities in the
zoo industry (e.g., racialized staff and/or those with disabilities) is also
an important direction for future research (97).

Our results also suggest that ACHPs” age and time in the field
are important demographic factors that warrant further attention in
relation to zoo professionals’ wellbeing. Results of our regression
model predicting burnout indicated that ACHPs ages 39 and
younger may be most at risk for burnout, compared to staff who
are 40 years of age or older. However, it is possible that this result is
confounded by individuals’ position or role within the organization.
Individuals in the 40+ age group may be more likely to have
leadership positions that afford more agency and control in the
workplace, thereby contributing to lower levels of burnout in the
current sample (7, 21, 31). We recommend that future studies assess
these factors in more detail. Age was also a significant predictor in
our regression model predicting POS, which indicated that
participants 39 years of age or younger, compared to those 40
years of age and older, reported lower levels of organizational
support. Regarding age group differences, it is interesting to
consider that individuals in the current sample who are 18 to 29
years of age represent Gen Z and Millennials, whereas the 40+
groups reflect individuals on the Millennial/Gen X cusp, Gen X, and
Baby Boomers. Thus, it is possible that generational differences may
influence perceptions of organization support (8, 98) or that ways
that zoos invest in and demonstrate support for staff are more
aligned with older generations. Lastly, ACHPs who have been in the
field either 6 to 11 months or 20 years or more had higher levels of
perceived organization support compared to those in the field 1-19
years. One potential explanation for this finding is that staff who are
in their first year on the job are still in the onboarding process and
perceive a higher degree of support due to organizational efforts to
integrate them into their new role. Moreover, individuals who have
been in the field more than 20 years may be those whose values and
occupational needs are well aligned with the culture of their
organization. Our results suggest that better understanding the
organizational support needs of early and mid-career ACHP is an
important direction for future inquiry.

4.5 Implications and future directions
for research

Promoting mental health among all employees and volunteers,
but especially ACHPs, in zoo settings is not only important for
enhancing their wellbeing but could also help to mitigate the
potentially harmful impact of poor mental health and burnout on
the health and welfare of animals under human care. Although the
association between physician burnout, professional inefficiencies,
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and suboptimal patient care is well documented in human medicine
(99), less is known about the impact of ACHPs’ burnout on the
animals under their care. Brando et al. (39) surveyed zoo and
aquarium professionals and identified common themes regarding
these professionals’ lack of ability to feel empowered to do their best
for animal welfare. The study also identified links between staff
welfare and perceptions of animal welfare and suggested that by
taking better care of their people via reduction of stressors, zoos can
improve the ability of their staff to care for animals. Future research
should explore whether programs that aim to support ACHP
wellbeing (e.g., GRAZE [Growing Resiliency in Aquarium and
Zoo Employees]) have indirect effects on the wellbeing of animals
under human care in zoos. Furthermore, it will be important to
assess if this effect is evident when utilizing objective measures of
animal health and wellbeing (e.g., biomarkers), as well as zoo guests’
perceptions of animal care. Additionally, research suggests
associations between professional burnout and general safety
compliance (100). Because zoo-based ACHPs work with captive
wildlife that may pose risks to staff and guest safety, as well as
machinery and heavy equipment, understanding the links between
burnout, mental health, and occupational safety and compliance in
the zoo industry are also important directions for future research.

By offering Employee Assistance Programs (EAPs), zoos can
provide confidential access to professional counseling services for
staff. These programs can offer problem assessment, short-term
counseling, and referrals to appropriate community and private
services. In situations where ongoing and long-term counseling is
needed, ensuring costs are covered by health insurance plans with
co-pay fees that are affordable for zoo staff and do not cause
unnecessary financial burden is key and has important
implications for fostering equitable access to mental health
support services. Unfortunately, EAPs are often underutilized by
employees (101, 102). A lack of knowledge about mental health and
concomitant stigma toward mental health problems and help-
seeking behavior often results in delays in seeking professional
support via EAPs. Others may associate EAP programs as a
resource for coping with personal rather than professional
challenges (101). Sometimes the emotional energy resulting from
moral distress or workplace trauma prohibits people from taking
initial steps in seeking support (103). Increasing awareness about
the opportunities available through EAPs and streamlining
processes could decrease barriers to access. Brokering connections
for zoo employees to counselors with expertise in zoo-related loss
and grief may foster validation of grief responses and enhance POS.
Future research is needed to establish rates of mental health stigma
and attitudes toward help-seeking behavior among
200 professionals.

In this vein, it is also important for the zoo industry to recognize
that zoo professionals’ access to appropriate and timely services is
further compounded by the scarcity of behavioral and mental health
professionals. A 2022 survey of mental health practitioners
conducted by the American Psychological Association found that
60% of psychologists reported no openings for new patients and
more than 40% had a waiting list of 10 patients or more (104).
Notably, the U.S. Department of Health and Human Services
estimates a deficit of 10,000 mental health professionals by 2025
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across the country, highlighting the urgent need for innovative
approaches to promote mental health. Workplaces are increasingly
recognized as effective places to promote mental health literacy
programs and other health promotion activities (105). Mental
health literacy refers to an individual’s knowledge and beliefs
about mental disorders, which aids in the recognition,
management or prevention of mental health problems and
reduces stigma about mental health and help-seeking. Not only is
mental health literacy recognized as a method and tool for creating
a mentally healthy and resilient organizational culture, but it is also
increasingly recognized as an aspect of leader competency (106).

Given the increased risk for common mental health problems
among ACHPs, improving mental health literacy in zoo leadership
and people managers may support early identification of distress
and related psychological health concerns among zoo staft and aid
in facilitating help-seeking behavior. Specifically, standardized,
psychoeducational programs that combat mental health problems
and suicide may be effective models to employ in zoo settings.
Curriculum programs such as Mental Health First Aid (MHFA),
which teach program participants how to combat stigmatizing
attitudes toward mental health, recognize acute mental health
crises in others, and connect peers with helpful resources, may be
particularly effective. MHFA has been adopted in more than 20
other countries around the world and has been evaluated in several
studies, a majority of which have shown the MHFA program is
effective in improving mental health knowledge, reducing
stigmatizing attitudes, and increasing supportive behaviors (107).

Findings from this study elevate the need for both individual
zoos and other organizations (e.g., AZA, Zoological Association of
America, America Association of Zookeepers, World Association of
Zoos and Aquariums) to advance practices regarding loss and grief
surrounding animal deaths and transfers. Ideally, zoos would move
towards cultures which promote open discussion of loss and grief
and the integration of rituals prior to loss and into bereavement;
thus, reducing disenfranchised grief responses. Despite differences
in human and animal care settings, professionals who experience
significant human loss can offer direction for creating proactive
grief response cultures. Based on a study of occupational therapists’
workplace bereavement experiences, Gilbert et al. (108) developed
the C.A.R.E. Model of Employee Bereavement Support as a
framework for organizations to respond to workplace loss and
grief. The model incorporates four key components: (1) an
emphasis on open, two-way communication about the loss; (2)
the provision of accommodations to support employee’s individual
needs such as adapting work demands or hours; (3) recognition and
acknowledgment of the impact of the loss at the individual and
organizational level; and (4) offering emotional support such as
empathic responses from managers, peers, or consumers.

As evidenced from this study’s national sample of zoo
employees and volunteers, rituals are negatively associated with
burnout, depression, and anxiety. Fortunately, building grief rituals
can be done with limited financial and human resources, providing
opportunities for employees to invest in activities that feel
meaningful in their healing. For example, in preparation for an
anticipated loss due to transfer or death, allowing the space and
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time for employees to say “goodbye” to animals prior to the loss and
participating in activities that foster a positive death experience may
reduce negative grief reactions such as guilt about not being present
for the animal at the end of life. However, circumstances
surrounding death, including sudden deaths, staffing shortages, or
individual comfort in leading grief rituals, may limit opportunities
for pre-loss activities. In these situations, as with any animal death,
opening spaces for celebration of life rituals, whether at regular
team meetings or designated grief ceremonies, would promote the
beneficial practice of continuing bond expressions such as sharing
memories, photographs, or other meaningful objects (109-111).
Preferably, organizations should allow for flexibility in their grief
programming to support individual needs and be responsive to
losses which may be experienced as traumatic, complicated, or
occur in succession. Lastly, enhancing organizational grief resiliency
skills through psychoeducation about loss and grief, including
educational readings, webinars, or invited presentations by
contracted grief counselors, could enhance individual and
collective resilience and reduce the risk of complicated grief
trajectories (112).

4.6 Limitations

Limitations of this study include that our survey was only
available in the English language, and that we relied on a cross-
sectional convenience sampling strategy. Furthermore, a majority of
our sample identified as cisgender, white women. Although this
finding is relatively consistent with publicly available demographic
data on the zoo industry (113), because of this limited diversity, we
did not have adequate statistical power to examine potential
differences between or within racial and ethnic groups. Given
evidence of disparities in mental health and access to mental
health services between white and minoritized racial/ethnic
groups (due to the impacts of systemic and structural racism on
racialized population groups), as well as disproportionate rates of
workplace discrimination and microaggressions experienced by
marginalized individuals/communities, future research should
explore variations in rates of burnout, mental health, POS and
professional fulfillment across racial and ethnic identities within the
zoo industry. It is important to understand whether there are
racially-, ethnically-, and/or other identity-specific (sexual
orientation, gender identity, disability, socioeconomic status)
factors associated with these outcomes among zoo staff and
volunteers. Such research could help to inform inclusive,
culturally responsive interventions and promote equity in
the workplace.

Other limitations of this study include that we did not assess
cumulative animal losses within a specific period of time. Given the
psychological impacts of complex (compounded) trauma, this is an
important direction for future research. In addition, a limitation of
our study is the potential lack of consistent methods used to recruit
participants at other zoos. For example, it is possible that only
ACHPs may have received the survey at some zoos, while
participants of varying roles were recruited at others. In other
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words, although our study was open to any zoo staff member or
volunteer who had worked at their current zoo for 6 months, zoo
leaders who assisted us with recruitment may have only sent the
recruitment flyer to individuals or teams for whom animal loss was
most relevant. This may have contributed to the large number of
ACHPs and prevalence of recent animal loss in the current study.
Relatedly, our utilization of AZA forums for recruitment may have
contributed to bias in our sample; we are unable to determine how
many individuals chose not to participate in our study and if there
are any systematic differences in rates of participation across groups
(e.g., avian vs. ungulate group forums). In addition, for participants
who reported animal loss(es), we did not account for the length of
their relationship with the animal or the animal’s species or taxa in
our analyses. Future research should test whether duration of the
relationship and/or type of animal moderates the association
between animal loss and the mental health outcomes explored in
this study. It is possible that ACHPs who work with popular
animals (e.g., mammals) have different experiences of animal loss
than those who care for lesser-known or less “popular” animals due
to varying levels of value placed on different species and taxa.

4.7 Conclusion

Our study provides compelling data indicating that the wellbeing
of ACHPs in zoo settings is a significant concern with potential
negative impacts on individuals, organizations, and animals under
their care. Specifically, our findings suggest that ACHPs in zoos are
struggling with disproportionate rates of burnout, anxiety,
depression, and low rates of professional fulfilment and perceived
organizational support. Zoos should develop organizational plans
that foster a culture which normalizes and validates grief/loss
experiences and is proactive in responding to animal loss, related
trauma, and other occupational stressors. Building organizational
resilience and offering opportunities for staff to develop adaptive
coping and individual resiliency will be important actions in this
effort. The results of this research sound the call for systemic changes
within the zoo industry, for the betterment and welfare of both
humans and the animals under their care.
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