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Abstract: Sexual and gender minority individuals (SGM) face barriers to accessing COVID-19 testing
and treatment services. Living with pets may pose an additional barrier due to concerns about pet
welfare. This study investigates whether the relation between SGM status and the likelihood of de-
laying or avoiding testing and treatment for COVID-19 varies as a function of attachment to pets and
social support. Our sample consisted of 1453 adults (Mage = 39.4 years, 12.6% racial/ethnic minority;
21.8% SGM). We conducted simple and additive multiple moderation analyses to investigate the
moderating effect of attachment to pets and social support on the relation between SGM status and
the likelihood of delaying or avoiding COVID-19 testing or treatment. Attachment to pets moderated
the association between SGM status and the likelihood of delaying or avoiding COVID-19 testing in
the simple (β = 0.82, Z = 2.09, p = 0.04) and additive multiple moderation analyses (β = 0.82, Z = 2.05,
p = 0.04). SGM participants were more likely than non-SGM participants to report that they would
delay or avoid testing when they reported high attachment to their pet (β = 0.75, OR = 2.11, Z = 2.51,
p = 0.01) and low (β = 0.75, OR = 2.12, Z = 2.48, p = 0.01) or moderate (β = 0.73, OR = 2.08, Z = 2.14,
p = 0.03) levels of social support.

Keywords: COVID-19; sexual and gender minority; LGBTQ; pets; companion animals; social support

1. Introduction

As of June 2021, the Centers for Disease Control (CDC) estimates that there have been
more than 33,000,000 cases of COVID-19 in the U.S., contributing to more than 590,000 deaths
(Centers for Disease Control and Prevention 2021a). Several studies have documented
the psychological toll of the pandemic with reports of increased anxiety and depressive
symptoms, substance abuse, and suicidal ideation among adults (Czeisler et al. 2020; Ettman
et al. 2020; Holman et al. 2020; McGinty et al. 2020; Shanahan et al. 2020). Further, many
individuals are faced with additional economic stressors, such as unemployment, eviction,
and food insecurity (Benfer et al. 2021; Couch et al. 2020; Leddy et al. 2020).

1.1. COVID-19 in the Sexual and Gender Minority Population

There is emerging evidence that marginalized groups, such as sexual and gender
minority (SGM) individuals, have been disproportionately impacted by the COVID-19
pandemic in the U.S. (Ahmed et al. 2020; Fish et al. 2021; Kamal et al. 2021; Kantamneni
2020; Veldhuis et al. 2021). SGM people are those who identify with a sexual orientation
other than heterosexual (e.g., bisexual, asexual, gay, lesbian, queer) and/or who identify
with a gender that is not cisgender (e.g., transgender, genderqueer, nonbinary). Compared
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to their cisgender and heterosexual counterparts, SGM individuals may be at a heightened
risk of contracting COVID-19 and experiencing more negative outcomes related to COVID-
19 for a variety of reasons (Gibb et al. 2020). For example, SGM individuals are more
likely to have health conditions that elevate the risk associated with COVID-19, such as
diabetes, cancer, and HIV/AIDS (Beach et al. 2018; Caceres et al. 2017, 2020; Gonzales
and Henning-Smith 2017). Further, SGM people are more likely to experience poverty
(Carpenter et al. 2020; Lee Badgett et al. 2019; Schneebaum and Badgett 2019) and housing
instability (Romero et al. 2020), work in jobs that put them at a higher risk of contracting
COVID-19 (e.g., restaurants, retail; (Whittington et al. 2020), and are less likely to have
health insurance (Whittington et al. 2020).

Access to COVID-19 testing and treatment have played an important role in under-
standing and preventing the spread of COVID-19 across the U.S. (Binnicker 2020; Shadmi
et al. 2020). In general, there is evidence that SGM individuals experience high rates of
discrimination from health care providers (8% of sexual minorities and 29% of transgender
individuals; Mirza and Rooney 2018). It is therefore not surprising that approximately one
in four transgender individuals, or more broadly 8% of SGM individuals, report that they
avoid doctor’s offices and accessing other healthcare services due to fear of discrimination
or being misgendered (James et al. 2016; Mirza and Rooney 2018). There is emerging
evidence that rates of COVID-19 testing among SGM populations are low, compared to
testing rates among the overall U.S. population (Martino et al. 2021; Phillips et al. 2021).
However, the research on how SGM status relates to decisions to seek COVID-19 related
services is limited, due to the lack of information on sexual orientation and/or gender
identity on CDC reports (Krause 2021; Sell and Krims 2021). It is vital to identify factors
that account for differences in healthcare decision-making between SGM individuals and
those who identify as heterosexual and cisgender.

1.2. Companion Animals and the COVID-19 Pandemic

The role of companion animals, or pets, in promoting health and wellbeing is one area
that has received increased research and media attention during the COVID-19 pandemic,
particularly in relation to promoting health and wellbeing during social isolation (e.g.,
Applebaum et al. 2020b; May 2021; McDonald et al. 2021b; Ratschen et al. 2020, 2021).
There is some evidence that pet owners reported less feelings of loneliness during the
pandemic than those who did not own a pet (Ratschen et al. 2020). Additionally, living
with a pet during the pandemic has been linked to greater engagement in physical activity
(e.g., walking), better mood, and enhanced quality of life (Bowen et al. 2020; Shoesmith
et al. 2021). Although there have not been any studies that have directly investigated the
role of pets during the COVID-19 pandemic among SGM-only samples, evidence from
studies conducted prior to the pandemic suggests that SGM people have strong bonds
with their pets that provide social support, emotional comfort, and unconditional love
(Dakin et al. 2020; MacNamara 2019; McDonald et al. 2021a; Putney 2014).

However, some studies also suggest that pets may have a negative influence on
healthcare decisions. For examples, pet owners may delay medical care due to their pet
(Peacock et al. 2012) or may refrain from entering IPV or homeless shelters to avoid be-
ing separated from their pet (Ascione et al. 2007; Cleary et al. 2020; Rhoades et al. 2015;
Stevenson et al. 2018). Further, recent evidence suggests that there may be unique stressors
associated with caring for a pet during the pandemic. For example, a qualitative study
conducted by Applebaum et al. 2020b found that pet owners reported a variety of pet-
related stressors, such as concerns about being able to financially support their pet, worries
about their pet’s health and wellbeing, and difficulty managing emerging behavioral issues
related to the disruption in normal schedules. One notable concern reported by pet owners
across studies relates to the lack of social support to provide alternative care for pets in
the event of pet owner illness or hospitalization due to COVID-19 (Adams et al. 2021;
Applebaum et al. 2020a, 2020b). This may be a particular concern for SGM individuals,
as there is evidence that SGM people report lower levels of social support than non-SGM
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individuals and, thus, may have less access to a social network to care for their pet in case of
illness (Frost et al. 2016; Moore et al. 2021). Indeed, in a qualitative study conducted prior to
the pandemic, SGM emerging adults living with pets noted experiencing caregiver burden
and worrying about finding alternative caregivers for their pets, if needed (McDonald et al.
2021a). This suggests that attachment to pets and social support are important factors to
consider when investigating differences in healthcare decision-making between SGM pet
owners and non-SGM pet owners.

1.3. Current Study

This study builds on the results of the study conducted by Applebaum et al. (2020a) by
examining how intentions to seek COVID-19 healthcare services differ between SGM pet
owners compared to cisgender and heterosexual pet owners. The purpose of the current
study is twofold: (a) to examine whether identifying with an SGM identity is related
to the likelihood of delaying or avoiding COVID-19 testing and treatment, and (b) to
identify whether and to what extent, the relations between SGM status and the likelihood
of delaying or avoiding COVID-19 testing and treatment vary as a function of attachment
to pets (Figure 1a,b). Additionally, we also examined a model that included attachment to
pets and social support as moderators of the relation between SGM status and the likelihood
of delaying or avoiding testing and treatment, when the other moderator is held constant
(Figure 1c,d. We hypothesized that, compared to heterosexual and cisgender individuals,
SGM individuals would be more likely to delay or avoid testing and treatment for COVID-
19 when they are highly attached to their pet(s). Additionally, we expected that the relation
between SGM status and the likelihood of delaying or avoiding COVID-19 testing and
treatment would be strongest for SGM participants who report greater attachment to pets
and low levels of social support.
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Figure 1. Conceptual models for the moderation analyses. Covariates are not shown in the figures for clarity. (a) Simple
moderation model with the likelihood of delaying or avoiding COVID-19 testing as the outcome. (b) Simple moderation
model with the likelihood of delaying or avoiding COVID-19 treatment as the outcome. (c) Additive multiple moderation
model with the likelihood of delaying or avoiding COVID-19 testing as the outcome. (d) Additive multiple moderation
model with the likelihood of delaying or avoiding COVID-19 treatment as the outcome.

2. Materials and Methods

The data analyzed in this study were collected through an anonymous Qualtrics
survey shared online between April 2020 and July 2020. The survey was shared via
social media (e.g., Facebook, Twitter, Instagram) and posted on online interest groups and
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listservs relating to animals. Participants were eligible to complete the survey if they were
over the age of 18 years, currently resided in the U.S., could read written English, and
endorsed that they lived with at least one pet or companion animal (defined as an “animal
that lives with you, that you or a member of your household are primarily responsible for”).
All participants completed informed consent prior to beginning the survey. Participants
took an average of 30 minutes to complete the survey and were not compensated for
their participation. All survey questions were optional and could be skipped, excluding
the screening questions and informed consent. All procedures were approved by the
University of Florida Internal Review Board (protocol #IRB202000819).

2.1. Participants

A total of 3006 participants responded to the survey. After removing incomplete
observations due to attrition (n = 929), missingness for all variables included in the analyses
was less than 10%, with the exception of the Lexington Attachment to Pets Scale (LAPS;
Johnson et al. 1992), of which 18.1% of the sample was missing a response to at least one
item. To further assess patterns of missingness, we conducted Little’s Test of Missing
Completely at Random (Little 1988), and found that the data were missing completely
at random (χ2 (2) = 3.51, p = 0.17). Therefore, we removed all participants with missing
data on variables included in the analyses; this yielded a final sample of 1453 participants.
Approximately 22% of the total sample endorsed an SGM identity. Due to the small
proportion of participants that identified as transgender and/or gender expansive (3%,
n = 44), we were limited to combining sexual and gender minority identities into one SGM
status variable in the analysis plan. Table 1 reflects the demographic characteristics of the
total sample, as well as characteristics split by SGM status. Dogs were the most frequently
owned pet, with approximately 74.6% of the total sample indicating that they owned at
least one dog. A little more than half (52.9%) of the sample owned a cat, followed by
8.3% that owned a fish, 6.9% that owned a reptile (e.g., snake, turtle, lizard), 4.8% that
owned a bird, 4.7% that owned a small mammal (e.g., rat, guinea pig, rabbit), 3.3% that
owned a horse, and 2.9% that reported on a different species of pet (e.g., cow, pig, donkey,
chicken, axolotls).

Table 1. Demographic characteristics of sample (n = 1453).

Variable Variable Categories
SGM

(n = 317)
Cisgender and Heterosexual

(n = 1136)
Total Sample

(n = 1453)

n % n % n %

Race/Ethnicity

Arab/Arab American 0 0 1 0.1 1 0.1
Asian/Asian American 6 1.9 26 2.3 32 2.2

Black/African American 3 0.9 6 0.5 9 0.6
First Nations/Indigenous 0 0 3 0.3 3 0.2

Latino/Latina/Latinx 10 3.2 27 2.4 37 2.5
South Asian/Pacific Islander 1 0.3 3 0.3 4 0.3

White 270 85.2 1000 88.0 1270 87.4
Multiracial/Mixed Race 25 7.9 61 5.4 86 5.9

Prefer to self-describe 2 0.6 9 0.8 11 0.8

Gender
Identity

Cisgender woman 255 80.4 1048 92.3 1303 89.7
Cisgender man 14 4.7 86 7.6 101 7.0

Genderqueer/gender non-conforming 16 5.0 0 0 16 1.1
Transgender man 3 0.9 0 0 3 0.2

Prefer to self-describe 1 0.3 0 0 1 0.1
Multiple identities 24 7.6 0 0 24 1.7
Prefer not to say 3 0.9 0 0 3 0.2
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Table 1. Cont.

Variable Variable Categories
SGM

(n = 317)
Cisgender and Heterosexual

(n = 1136)
Total Sample

(n = 1453)

n % n % n %

Sexual
Orientation

Asexual 14 4.4 0 0 14 1.0
Bisexual 117 36.9 0 0 117 8.1

Demisexual 8 2.5 0 0 8 0.6
Gay 14 4.4 0 0 14 1.0

Heterosexual/straight 4 1.3 1136 100.0 1140 78.5
Lesbian 37 11.7 0 0 37 2.5

Pansexual 22 6.9 0 0 22 1.5
Queer 17 5.4 0 0 17 1.2

Multiple identities 67 21.1 0 0 67 4.6
Not sure/questioning 13 4.1 0 0 13 1.0
Prefer to self-describe 4 1.3 0 0 4 0.3

Highest level
of education

Some high school/GED 6 1.8 7 0.7 13 0.9
High school graduate 12 3.8 26 2.3 38 2.6

Some college, no degree 45 14.2 110 9.7 155 10.7
Vocational-Tech program 6 1.9 22 1.9 28 1.9

Associate’s degree 18 5.7 65 5.7 83 5.7
Bachelor’s degree 102 32.2 389 34.2 491 33.8
Master’s degree 68 21.5 350 30.8 418 28.8

Professional/Academic doctorate 47 14.8 158 13.9 205 14.1
Other 13 4.1 8 0.7 21 1.4

2.2. Measures
2.2.1. SGM Status

Two questions on the demographic survey asked participants to indicate their sexual
orientation and gender identity. Participants were able to choose from a variety of sexual
orientations (e.g., bisexual, queer, pansexual, heterosexual) and gender identities (e.g.,
cisgender man/woman, transgender man/woman, genderqueer). These responses were
then recoded so that participants who indicated that they were heterosexual and cisgender
were coded as non-SGM (=0) and participants who selected a sexual orientation other than
heterosexual and/or a gender identity other than cisgender were coded as an SGM (=1).

2.2.2. Likelihood of Delaying or Avoiding COVID-19 Testing and Treatment

Participants responded to two questions that measured their intent to delay or avoid
testing and treatment for COVID-19 due to concerns about their pet’s welfare. Specifically,
the questions asked: “If you thought you had COVID-19, would you delay or avoid
testing because you were worried about your pet’s welfare?” and “If you thought you had
COVID-19, would you delay or avoid treatment because you were worried about your
pet’s welfare?”. Participants were able to select one of five options in response (i.e., yes,
maybe, no, I don’t know, prefer not to say); these responses were recoded so that “yes” or
“maybe” = 1, “no” = 0, and “I don’t know” or “prefer not to say” were coded as missing.

2.2.3. Attachment to Pets

Attachment to pets was measured using the LAPS (Johnson et al. 1992), a 23-item
instrument that measures emotional attachment across four domains: love, emotion regula-
tion, personal growth, and negative impact (reverse scored). The LAPS Likert response
scale ranges from 1 (strongly disagree) to 4 (strongly agree). Participants were instructed to
think about their favorite pet when answering the questions. Responses to all items (e.g.,
“My pet makes me feel happy”, “I feel that my pet is a part of my family”) were summed
to yield a total score of overall pet attachment (ω = 0.91).
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2.2.4. Social Support

The Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al. 1988)
was used to measure levels of overall social support. The MSPSS consists of 12 items
that assess perceived social support received from multiple sources (i.e., friends, family,
significant other). Example items include “I can talk about my problems with my friends”
and “I get the emotional help and support I need from my family”. Participants responded
to each item using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). All items were averaged to yield a total score (ω = 0.93).

2.2.5. Covariates

Across all models, we adjusted for the effect of age (continuous); race/ethnicity
(racial/ethnic minority = 0, White, non-Latinx = 1); whether the participant was in a rela-
tionship (not in a relationship = 0, in a relationship = 1), has a child (no children = 0, at least
one child = 1), or has a roommate (no roommate = 0, lives with roommate = 1); education
level (no college = 0, some college education or higher = 1); whether the participant was at
risk of losing a job (no or not sure = 0, yes or already laid off = 1) or was worried about
losing their income (no = 0, yes or somewhat = 1); whether the participant had health
insurance (no = 0, yes = 1); and social support (continuous; only in simple moderation
models). A demographic questionnaire measured all covariates excluding social support,
which was measured using the MSPSS.

2.3. Analysis Plan

All analyses for this study were conducted using SPSS Statistics (version 27); the
moderation analyses were conducted using the PROCESS macro (version 3.5; Hayes 2017).
We conducted two simple moderation analyses that tested whether, and to what extent,
the relation between SGM status and the likelihood of delaying or avoiding COVID-19
testing and treatment varied as a function of attachment to pets (Figure 1a,b). Then, we
conducted two additive multiple moderation models that included both attachment to pets
and social support as moderators of the association between SGM status and the likelihood
of delaying or avoiding COVID-19 testing and treatment (Figure 1c,d). The covariates
discussed above were included in all models.

3. Results

Intercorrelations, frequencies, percentages, means, and standard deviations of all
key variables can be found in Table 2. The majority of participants (63.7%) answered the
LAPS based on their pet dog, followed by 32.4% who responded based on a pet cat; the
remaining 3.7% of participants responded based on another species of pet (e.g., reptile,
fish, horse). Attachment to pets and social support were significantly related, but the
association did not violate the assumption of multicollinearity. Values for VIF and tolerance
were within an acceptable range (Hair et al. 2010). Across both the simple and multiple
moderation models, participants who were in a relationship were less likely to indicate that
they would delay or avoid COVID-19 testing or treatment. Additionally, those who had a
child were significantly less likely to indicate that they would delay or avoid COVID-19
treatment and those who were worried about their income were significantly more likely
to indicate that they would delay or avoid COVID-19 treatment. There were no other
significant associations between covariates and the dependent variables in the moderation
models. See Table S1 for more detailed information on relations between the covariates
and outcomes of interest.
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Table 2. Intercorrelations between key variables (N = 1453).

Variable Name 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Relationship status a –
2. Children b 0.21 ** –

3. Education level c 0.10 ** 0.05 * –
4. Race/Ethnicity d 0.04 0.02 0.03 –

5. Roommates e −0.10 ** −0.09 ** −0.10 ** −0.05 * –
6. Employment risk f −0.07 ** −0.01 −0.12 ** −0.03 0.12 ** –

7. Age 0.08 ** 0.07 ** 0.02 0.09 ** −0.22 * −0.08 ** –
8. Income Worry g 0.07 ** 0.02 −0.04 −0.07 ** 0.06 * 0.19 ** −0.03 –

9. Health insurance h 0.07 ** 0.07 ** 0.15 ** 0.06 * −0.06 * −0.14 ** 0.08 ** −0.01 –
10. Attachment to pets −0.06 * −0.21 ** −0.14 ** 0.01 0.05 * 0.05 −0.08 ** 0.06 * −0.05 –

11. Social support 0.26 ** 0.06 * 0.07 ** 0.01 0.03 −0.09 ** −0.12 ** −0.04 0.06 * −0.10 ** –
12. SGM Status i −0.10 ** −0.10 ** −0.10 ** −0.04 0.09 ** 0.06 * −0.21 ** 0.01 −0.05 * 0.02 −0.03 –

13. Likelihood of delaying/avoiding COVID-19 testing j −0.12 ** −0.09 ** 0.01 0.03 0.03 0.06 * 0.01 0.03 −0.03 0.10 ** −0.13 ** 0.05 –
14. Likelihood of delaying/avoiding COVID-19

treatment k −0.11 ** −0.11 ** −0.02 0.04 0.02 0.02 0.01 0.05 −0.05 0.12 ** −0.15 ** 0.06 * 0.58 ** –

M/Frequency l 953 271 1211 1270 364 183 39.36 977 1405 80.83 4.08 317 96 134
SD/% l 65.6% 18.7% 83.3% 87.4% 25.1% 12.6% 13.20 67.2% 96.7% 8.72 .83 21.8% 6.6% 9.2%

Note. Correlations reported in this table are Phi coefficients (for two dichotomous variables) and Pearson’s correlation coefficients (for two continuous variables or one continuous and one dichotomous variable).
* p < 0.05. ** p < 0.01. a 0 = not in a relationship, 1 = in a relationship. b 0 = does not have children, 1 = has children. c 0 = no college degree, 1 = some college or higher. d 0 = non-White racial identity and/or
Latinx ethnicity, 1 = White/White ethnic, non-Latinx. e 0 = no roommate, 1 = has roommate. f 0 = no change; 1 = working from home, laid off/fired, or started a new job. g 0 = no worry about income, 1 = is
worried about income. h 0 = no health insurance, 1 = has health insurance. i 0 = cisgender and/or heterosexual, 1 = sexual and/or gender minority. j 0 = would not delay COVID-19 testing, 1 = would delay
COVID-19 testing. k 0 = would not delay COVID-19 treatment, 1 = would delay COVID-19 treatment. l Frequencies and percentages reflect those with a value of 1.
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3.1. Simple Moderation Analysis
3.1.1. Likelihood of Delaying or Avoiding COVID-19 Testing

The model testing attachment to pets as a moderator of the relation between SGM
status and the likelihood of delaying or avoiding testing for COVID-19 was a better fit
to the data than the null model (LL(13) = 68.53, p < 0.001) and the model explained a
small amount of the variance in intent to avoid or delay COVID-19 testing (Cox and
Snell = 0.05, Nagelkerke = 0.12). Neither SGM status (β = −0.02, Z = −0.07, p = 0.94, 95%
CI = −0.69, 0.64) nor attachment to pets (β = 0.29, Z = 1.81, p = 0.07, 95% CI = −0.02, 0.60)
were significant predictors of intent to delay or avoid testing for COVID-19. However,
attachment to pets did significantly moderate the relation between SGM status and the
likelihood of delaying or avoiding COVID-19 testing (β = 0.82, Z = 2.09, p = 0.04, 95%
CI = 0.05, 1.60). An analysis of the conditional effects indicated that SGM participants
were more likely to indicate that they would delay or avoid COVID-19 testing when they
reported high levels of attachment to their pets (β = 0.75, OR = 2.11, Z = 2.51, p = 01, 95%
CI = 0.16, 1.33). There was no significant association between SGM status and the likelihood
of delaying or avoiding COVID-19 testing when attachment to pets was at low (β = −0.94,
Z = −1.24, p = 0.22, 95% CI = −2.06, 0.47) or moderate levels (β = 0.25, Z = 0.63, p = 0.53,
95% CI = −0.38, 0.74). Figure 2a demonstrates the plots of the conditional effects.
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Figure 2. Significant conditional effects of simple and additive multiple moderation analyses
(N = 1453). (a) Conditional effect of SGM status on the likelihood of delaying or avoiding COVID-19
testing as a function of attachment to pets. (b) Conditional effect of SGM status on the likelihood of
delaying or avoiding COVID-19 treatment as a function of attachment to pets and social support.
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3.1.2. Likelihood of Delaying or Avoiding COVID-19 Treatment

The overall model with the likelihood of delaying or avoiding COVID-19 treatment
was also a better fit to the data than the null model (LL(13) = 82.77, p < 0.001). This
model accounted for a small amount of the variance in intent to delay or avoid COVID-19
treatment (Cox and Snell = 0.06, Nagelkerke = 0.12). SGM status was not related to the
likelihood of delaying or avoiding treatment for COVID-19 (β = 0.23, Z = 0.87, p = 0.38,
95% CI = −0.28, 0.73). However, attachment to pets was positively related to the likelihood
of delaying or avoiding COVID-19 treatment (β = 0.32, Z = 2.31, p = 0.02, 95% CI = 0.05,
0.60). We did not find evidence that attachment to pets significantly moderated the relation
between SGM status and intent to delay or avoid COVID-19 treatment (β = 0.48, Z = 1.58,
p = 0.11, 95% CI = −0.12, 1.07).

3.2. Additive Multiple Moderation Analysis
3.2.1. Likelihood of Delaying or Avoiding COVID-19 Testing

In the additive multiple moderation model with intent to avoid or delay COVID-19
testing as the outcome, the overall model was a better fit for the data than the null model
(LL(14) = 68.54, p < 0.001) and accounted for a small amount of the variance (Cox and
Snell = 0.05, Nagelkerke = 0.12). There were no significant associations between intent
to avoid or delay testing for COVID-19 and SGM status (β = −0.03, Z = −0.09, p = 0.93,
95% CI = −0.71, 0.65) or attachment to pets (β = 0.29, Z = 1.81, p = 0.07, 95% CI = −0.02,
0.60). Social support was significantly and negatively related to the likelihood of delaying
or avoiding COVID-19 testing (β = −0.30, Z = −2.79, p = 0.01, 95% CI = −0.51, −0.09).
However, social support did not significantly moderate the relation between SGM status
and the likelihood of delaying or avoiding COVID-19 testing, when attachment to pets was
held constant (β = −0.02, Z = −0.10, p = 0.92, 95% CI = −0.46, 0.41). We found evidence of
a significant moderating effect of attachment to pets on this relation, when social support
was held constant (β = 0.82, Z = 2.05, p = 0.04, 95% CI = 0.03, 1.60). Results of the conditional
effects indicate that SGM participants are more likely to endorse intent to delay or avoid
testing for COVID-19 when they report high levels of attachment to their pet and low
social support (β = 0.75, OR = 2.12, Z = 2.48, p = 0.01, 95% CI = 0.16, 1.35) or moderate
levels of social support (β = 0.73, OR = 2.08, Z = 2.14, p = 0.03, 95% CI = 0.06, 1.40). When
participants reported concurrent high levels of attachment to pets and high levels of social
support, SGM status did not significantly predict intent to delay or avoid COVID-19 testing
(β = 0.71, Z = 1.57, p = 0.12, 95% CI = −0.18, 1.61). Additionally, there was not a significant
association between SGM status and the likelihood of delaying or avoiding COVID-19
testing when attachment to pets was at low or moderate levels. Figure 2b reflects the plots
of the conditional effects.

3.2.2. Likelihood of Delaying or Avoiding COVID-19 Treatment

When the likelihood of delaying or avoiding COVID-19 treatment was examined as the
dependent variable, the overall additive multiple moderation model was a better fit for the
data than the null model (LL(14) = 83.70, p < 0.001) and accounted for some of the variance
in the dependent variable (Cox and Snell = 0.06, Nagelkerke = 0.12). Similar to the previous
models, SGM status was not significantly related to the likelihood of delaying or avoiding
COVID-19 treatment (β = 0.17, Z = 0.66, p = 0.51, 95% CI = −0.35, 0.70). Attachment to
pets was positively related to the likelihood of delaying or avoiding COVID-19 treatment
(β = 0.33, Z = 2.35, p = 0.02, 95% CI = 0.05, 0.60). In contrast, social support was negatively
related to the likelihood to delay or avoid COVID-19 treatment (β = −0.27, Z = −2.87,
p = 0.004, 95% CI = −0.46, −0.09). Social support did not significantly moderate the relation
between SGM status and intent to delay or avoid treatment for COVID-19 when attachment
to pets was held constant (β = −0.19, Z = −0.96, p = 0.34, 95% CI = −0.57, 0.20). Similarly,
attachment to pets did not significantly moderate this association when social support was
held constant (β = 0.44, Z = 1.44, p = 0.15, 95% CI = −0.16, 1.03).
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4. Discussion

This study aimed to investigate the relation between SGM status and the likelihood of
delaying or avoiding testing and treatment for COVID-19, and whether these associations
were moderated by attachment to pets and social support. We hypothesized that SGM
participants, compared to non-SGM participants, would be more likely to endorse intent
to delay or avoid COVID-19 testing and treatment. We also expected that the association
between SGM status and the likelihood of delaying or avoiding COVID-19 testing and
treatment would be strongest among those who report high levels of attachment to pets.
Additionally, we hypothesized that SGM participants would be most likely to delay or
avoid COVID-19 testing and treatment when they experienced high levels of attachment to
pets and concurrently reported low levels of social support.

We did not find evidence to support our first hypothesis that SGM status would be
significantly related to the likelihood to delay or avoid testing or treatment for COVID-19.
This was surprising, given evidence that SGM individuals are more likely to avoid seeking
out health care services due to experiences of discrimination by healthcare providers (Ayhan
et al. 2020). It is possible that, given the deadly nature of COVID-19 (Centers for Disease
Control and Prevention 2021a) and the increased risk faced by SGM communities (Gibb
et al. 2020), the fear of contracting or dying from COVID-19 may exceed the concerns about
discrimination that would otherwise impact healthcare decisions. It is also important to
note that the vast majority of our SGM participants (95%) reported having health insurance
at the time the survey was conducted; this is in contrast to evidence from previous studies
that suggest that SGM individuals report lower rates of health insurance compared to their
cisgender and heterosexual counterparts (Whittington et al. 2020). This high endorsement
of insurance may be due to the fact that our sample was under representative of people of
color and those with a lower socioeconomic status, which are populations that are known
to have lower rates of health insurance coverage compared to White individuals and/or
those with high socioeconomic status (Chaudry et al. 2019; Sohn 2016; Stepanikova and
Oates 2017). Although our analysis adjusted for the effects of healthcare insurance and
other socioeconomic factors, replication in a sample with more diverse socioeconomic
backgrounds is needed.

Our second hypothesis regarding the moderating role of attachment to pets on rela-
tions between SGM status and healthcare decision-making was partially supported. We
found that attachment to pets significantly moderated the relationship between SGM sta-
tus and the likelihood of delaying or avoiding testing for COVID-19. In particular, the
results of the conditional effects suggested that SGM participants were more likely than
non-SGM participants to indicate intent to delay or avoid testing only when they were
highly attached to their pet. The significant moderation effect of attachment to pets in the
additive multiple moderation analysis further illustrated the interplay between attachment
to pets and social support, by suggesting that SGM participants were most likely to indicate
they would delay or avoid testing for COVID-19 when attachment to pets was at high
levels and social support was at moderate or low levels. This supports the hypothesis that
SGM participants who experience high attachment to their pet, and are lacking a social
support network (that could provide alternative care for their pet in their absence), may
be forced into choosing between caring for their pet or risking their pet’s safety by being
hospitalized or quarantined away from them (per recommendations from the CDC and
the American Veterinary Medical Association; Centers for Disease Control and Prevention
2021b; American Veterinary Medical Association 2021). These findings also coincide with
evidence from prior studies that suggest that fear of being separated from one’s pet could
act as a barrier to one’s willingness to seek medical care, especially among those with
limited social support (Canady and Sansone 2019; Peacock et al. 2012). The results of this
study build on existing research by highlighting how levels of attachment to pets and social
support may add additional barriers that amplify the disproportionately lower rates of
healthcare access among SGM individuals.
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Given the large number of individuals that have been hospitalized due to the COVID-
19 virus (Centers for Disease Control and Prevention 2021a), we anticipated that high
levels of attachment to pets would also amplify the relation between SGM status and the
likelihood of delaying or avoiding COVID-19 treatment. However, attachment to pets did
not significantly moderate this association. This is surprising in light of prior evidence
that pet ownership and strong bonds with pets are associated with a greater likelihood of
avoiding medical treatment in the general population (Canady and Sansone 2019). Our
results suggest that there may be different factors that play a role in deciding to seek testing
versus treatment for COVID-19. One possible explanation is that if participants are already
infected with COVID-19, they may be more motivated to seek treatment to avoid dying or
becoming so ill that they could not continue to care for their pet. Indeed, there is evidence
that owning and caring for pets may be a motivation to engage in healthier behaviors, such
as increasing medication adherence and physical activity (Gupta et al. 2018; Hawkins et al.
2021; Hodgson et al. 2015; McDonald et al. 2021a). This may be a motivation that applies
to all pet owners, which could explain why there is not a significant difference between
SGM participants and participants who are cisgender and heterosexual. However, because
there is a scarcity of studies investigating the role of pets in making healthcare decisions,
especially healthcare decisions related to the COVID-19 pandemic, future longitudinal
studies are needed to confirm this hypothesis.

Limitations

This study is not without limitations. Because this study collected data at the beginning
of the COVID-19 pandemic, we were limited to measuring the likelihood of the intent to
delay or avoid COVID-19 testing and treatment, and were not able to measure the actual
behavior of participants. The purpose of this study was to investigate how COVID-19
related healthcare decisions may be influenced by relationships with pets and, thus, the
phrasing of the two dependent variable questions was specific to measuring intent to delay
or avoid COVID-19 testing and treatment because of concerns about pet welfare. However,
we recognize that this phrasing could be considered leading and we understand that
there may be many other reasons for delaying or avoiding COVID-19 related healthcare
services. We were unable to measure and adjust for some factors that may have increased
participants’ risk of contracting COVID-19, and thus impacted healthcare decisions, such
as existing health conditions or type of employment. Additionally, a majority of the
sample identified as White, cisgender women who were economically advantaged. This is
important to consider given evidence that levels of attachment to pets may vary by gender
and race (Applebaum and Zsembik 2020; Herzog 2007; Khalid and Naqvi 2016). Therefore,
it is possible that the results of this study may not be generalizable to all pet owners living
in the U.S. Further, we were limited to combining sexual and gender minorities in our
analyses due to the small proportion of gender minorities in our sample; best practices
suggest analyzing sexual minorities and gender minorities separately due to differences
in lived experiences (Schrager et al. 2019). Finally, the data were collected between the
months of April and July of 2020, which represents the beginning months of the pandemic.
It is possible that, as more information became publicly available in later months of the
pandemic, participants’ decisions regarding testing and treatment for COVID-19 may have
changed.

5. Conclusions

Despite these limitations, this study has important implications for the health of
pet-owning SGM individuals, and highlights potential directions for future research with
this population. To our knowledge, this study is the first to investigate how relationships
with pets may influence differences in COVID-related healthcare decisions between SGM
and non-SGM individuals. This study has important theoretical implications, in that our
findings provide support for the hypothesis that strong attachment to pets may contribute
to decisions to delay or avoid healthcare services, particularly among populations that
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have limited access to social support, such as SGM individuals. Additionally, this study
may have implications for researchers and practitioners employing a family systems theory
perspective, as pets are often considered to be part of the family system (Hull and Ortyl
2019; Putney 2014) and these human-pet relationships may be particularly salient for
SGM individuals who experience rejection from their families of origin (McDonald et al.
2021a). It is important for future research to explore the roles of pets in family systems
from an SGM perspective and consider the mechanisms through which relationships with
pets may factor into healthcare decisions and access. Because this study focused on the
experiences of pet owners during the COVID-19 pandemic, we did not compare how
healthcare decision-making may differ between SGM pet owners and SGM non-pet owners;
this would be an important area for future researchers to explore. Additionally, future
research in this area should be conducted with samples that are representative of diverse
racial and gender identities and that can consider the impact of intersecting marginalized
identities. Moreover, future studies would benefit from a longitudinal design that allows
for causal inferences. Practitioners and community organizations working with SGM
populations should implement strategies to address barriers to seeking healthcare services
both during and beyond the COVID-19 pandemic. Based on these findings, it is critical
that services targeting SGM individuals include alternative care plans for pets, such as
boarding or fostering services.
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