Rapid #: -18099129
CROSS REF ID:

746933

LENDER:

UPP :: Main Library

BORROWER:

MFM :: Main Library

TYPE:

Article CC:CCG

JOURNAL TITLE:

Anthrozoös

USER JOURNAL TITLE:

Anthrozoös

ARTICLE TITLE:

The Relation Between Pet Ownership, Anxiety, and Depressive Symptoms in Late Life:
Propensity Score Matched Analyses

ARTICLE AUTHOR:

Bolstad, Courtney J.,

VOLUME:

34

ISSUE:

5

MONTH:

5

YEAR:

2021

PAGES:

671-

ISSN:

0892-7936

OCLC #:

Processed by RapidX:

10/7/2021 4:05:51 PM

This material may be protected by copyright law (Title 17 U.S. Code)

Anthrozoös
A multidisciplinary journal of the interactions between people and
other animals

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rfan20

The Relation Between Pet Ownership, Anxiety,
and Depressive Symptoms in Late Life: Propensity
Score Matched Analyses
Courtney J. Bolstad, Ben Porter, Cynthia J. Brown, Richard E. Kennedy &
Michael R. Nadorff
To cite this article: Courtney J. Bolstad, Ben Porter, Cynthia J. Brown, Richard E. Kennedy
& Michael R. Nadorff (2021) The Relation Between Pet Ownership, Anxiety, and Depressive
Symptoms in Late Life: Propensity Score Matched Analyses, Anthrozoös, 34:5, 671-684, DOI:
10.1080/08927936.2021.1926707
To link to this article: https://doi.org/10.1080/08927936.2021.1926707

Published online: 01 Jun 2021.

Submit your article to this journal

Article views: 175

View related articles

View Crossmark data

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=rfan20

ANTHROZOÖS
2021, VOL. 34, NO. 5, 671–684
https://doi.org/10.1080/08927936.2021.1926707

The Relation Between Pet Ownership, Anxiety, and
Depressive Symptoms in Late Life: Propensity Score Matched
Analyses
Courtney J. Bolstada, Ben Porterb, Cynthia J. Brownc, Richard E. Kennedyc, and
Michael R. Nadorﬀa,d
a

Department of Psychology, Mississippi State University, Mississippi State, MS, USA; bSocial Science Research
Center, Mississippi State University, Mississippi State, MS, USA; cDivision of Gerontology, Geriatrics, and
Palliative Care and Integrative Center for Healthy Aging, University of Alabama Birmingham, Birmingham,
AL, USA; dDepartment of Psychiatry and Behavioral Sciences, Baylor College of Medicine, Houston, TX, USA
ABSTRACT

KEYWORDS

The purpose of this study was to explore the diﬀerences in anxiety
and depressive symptoms between older adult pet owners and
non-pet owners after accounting for various correlates. Research
ﬁndings on the anxiety-relieving and antidepressant eﬀects of latelife pet ownership are mixed and limited. This may be due in part
to various characteristics that impact the likelihood of owning a
pet. Propensity score matching was used to pair 169 pet owners
with 169 non-pet owners aged 70–91 years who participated in the
University of Alabama at Birmingham Study of Aging. One set of
propensity scores was created using age, sex, race, rurality, marital
status, and income, as well as self-reported health, diﬃculty with
activities of daily living, and diﬃculty with instrumental activities of
daily living. A second set of scores was created using age, sex, race,
rurality, marital status, and income. Multiple linear regression
analyses were then used to explore the relation between pet
ownership status and anxiety or depressive symptoms, controlling
for the other symptoms. Pet ownership was signiﬁcantly associated
with lower self-reported anxiety symptoms (β = –0.14) but not
depressive symptoms (β = –0.03) in the data matched without
health variables. When propensity score matching included health
variables, pet ownership was related to neither symptoms of
anxiety (β = –0.08) nor depression (β = 0.05). These results suggest
that owning a pet in later life is related to fewer anxiety symptoms,
over and above the impact of depressive symptoms, even after
accounting for various demographic and economic covariates.
However, general and functional health appear to be critical to this
relation, but the direction of this relation could not be determined
from our analyses (i.e., it is not clear whether the relation between
pet ownership and anxiety symptoms is confounded by, mediates,
or is mediated by health). This study is the ﬁrst large-scale analysis
to ﬁnd a signiﬁcant relation between pet ownership and fewer
anxiety symptoms in older adults.
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human–animal interaction;
older adults; propensity
score matching; UAB Study
of Aging
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In the United States, 67% of households own a pet (American Pet Products Association
[APPA], 2019). Pet ownership is still common in late life, though less widespread, with
the prevalence of pet ownership ranging from 24% to 40%, with prevalence declining
with advancing age (Friedmann et al., 2018; Mueller et al., 2018; Research and Markets,
2017).
Human-animal interaction research includes animal-assisted activities (AAA; brief,
informal interactions with an animal administered by a non-therapist), animal-assisted
therapies (AAT; brief, structured interactions with an animal administered by a therapist
or other professional for treatment purposes), and pet ownership. A large proportion of
human–companion animal interaction research is on animal-assisted activities (AAA;
brief, informal interactions with an animal administered by a non-therapist), animalassisted therapies (AAT; brief, structured interactions with an animal administered by a
therapist or other professional for treatment purposes), and pet ownership. Pet ownership
comes with additional responsibilities that the brief interactions of AAA and AAT do not.
Therefore, it is important to not generalize ﬁndings from AAA and AAT studies to pet ownership, nor to encourage older adults to own pets owing to the positive beneﬁts provided
from AAA and AAT. Therefore, it is important to not generalize ﬁndings from AAA and AAT
studies to pet ownership, nor to encourage older adults to own pets due to the positive
beneﬁts provided from AAA and AAT.
The results of research on the psychological consequences of pet ownership for older
adults are mixed and limited. Some studies on older adult pet ownership have elucidated
beneﬁts of owning a pet. For example, older adults who were current or past dog and/or
cat owners in Japan reported greater happiness and fewer depressive symptoms than
older adults who never owned these pets (Taniguchi et al., 2018). Further, older adult
pet owners were 36% less likely to report loneliness compared with non-pet owners
(Stanley et al., 2014), and owning a pet in late life buﬀered against depressive symptoms
and loneliness after the death of a spouse (Carr et al., 2019). In non-older adult samples of
military members and veterans, being paired with a service dog has been found to reduce
depressive symptoms (O’Haire & Rodriguez, 2018; Yarborough et al., 2017).
There are also ﬁndings that suggest owning a pet in older adulthood may be detrimental to one’s mental health. Speciﬁcally, older adults without pets have fewer symptoms of
depression than dog and cat owners, and cat owners have more symptoms of depression
than dog owners and non-pet owners (Enmarker et al., 2015; Parslow et al., 2005). A more
recent study, conducted in England, also found that older adult dog owners had more
symptoms of depression, but the prevalence of these symptoms did not change over
time in relation to pet ownership status (Sharpley et al., 2020). Further, research shows
that pet owners aged 50 and older are almost twice as likely to report historical symptoms
of depression as non-pet owners (Mueller et al., 2018). Additionally, higher levels of
attachment to pets correspond to more symptoms of depression in older adults (Miltiades
& Shearer, 2011).
Research on how pet ownership relates to symptoms of anxiety in late life is lacking; a
recent systematic review found only two studies on this topic (Gee & Mueller, 2019), with
one being a case study (Likourezos et al., 2002) and the other ﬁnding no diﬀerences in
late-life anxiety based on pet ownership among 68 older Australians (Bennett et al.,
2015). Further, a study examining older adult physical activity and dog ownership
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found non-dog owners to report more symptoms of anxiety than dog owners, although
this diﬀerence was not statistically signiﬁcant (p = 0.08; Feng et al., 2014). Another analysis
of Australians aged 60–64 years found no diﬀerence in anxiety symptoms between individuals who own/care for pets and those who do not (Parslow et al., 2005). The literature
on the relation between anxiety and pet ownership across the lifespan is also sparse,
focusing more on stress than anxiety (Bergen-Cico et al., 2018; González Ramírez &
Landero Hernández, 2014; Sugawara et al., 2012).
The literature on the association between physical health and pet ownership in late life is
also mixed (see Gee & Mueller, 2019, for a review). Some research shows signiﬁcant associations between better physical health and pet ownership in late life (Netting et al., 1988;
Raina et al., 1999). For example, older adult dog owners who regularly walk their dogs
report better physical functioning (e.g., housework, climbing stairs, rising from a chair,
lifting) than non-dog owners or dog owners who do not regularly walk their dogs (Gretebeck et al., 2013). Further, older adult dog owners are signiﬁcantly more active and ﬁt than
non-dog owners (Feng et al., 2014; Taniguchi et al., 2018). A small, recent study of older
adult pet owners (predominately dog owners) found that pets may prompt engagement
in physical activity throughout the day, and on average, this sample of pet owners
walked approximately 14,000 steps per day (Peacock et al., 2019). Additionally, owning a
pet (either a dog or a cat) in late life helps maintain and/or enhance physical functioning
in a one-year span relative to not owning one of these pets (Raina et al., 1999).
On the other hand, other research shows that older adult pet owners have worse or no
diﬀerent physical health functioning than non-pet owners. For example, Parslow and colleagues (2005) found that pet owners aged 60–64 years have worse physical health than
non-pet owners. In an analysis accounting for demographic variables, social support,
smoking, and exercise, there was not a signiﬁcant diﬀerence between older adult pet
owners’ and non-pet owners’ physical health (Wineﬁeld et al., 2008). Further, pet ownership, speciﬁcally cat ownership, signiﬁcantly predicts hospital readmission and/or death in
the year following hospitalization for acute coronary syndrome for individuals aged 28–92
years (Parker et al., 2010). It is possible that the mixed ﬁndings regarding the physical and
psychological consequences of owning a pet are confounded by variables that may
impact the likelihood of owning a pet, physical health, and mental health.
Numerous factors are associated with pet ownership, and these factors may confound
comparisons between pet owners and non-pet owners (Crossman & Kazdin, 2016; Saunders et al., 2017). For example, owning a pet entails completing various pet-care responsibilities, and therefore, individuals who experience diﬃculty completing activities of daily
living (ADLs) or instrumental activities of daily living (IADLs) for themselves may be less
likely to own a pet due to the additional burden of caring for a pet (Raina et al., 1999).
Further, the prevalence of pet ownership decreases in later adulthood as individuals
aged 50–84 years are signiﬁcantly more likely to own pets than individuals aged 85
and older (Mueller et al., 2018). Saunders and colleagues (2017) found other demographic
diﬀerences between pet owners and non-pet owners such that pet owners were more
likely to live in more rural areas and be female, White, and married. Further, pet owners
report better general health, and dog owners are more likely to have higher household
incomes than non-dog owners (Saunders et al., 2017). It is important that research on
pet ownership account for diﬀerences in physical health as well as demographic and
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economic factors when attempting to determine the psychological consequences of pet
ownership.
The purpose of the current study was to explore the diﬀerences in anxiety and depressive symptoms between older adult pet owners and non-pet owners after accounting for
covariates that may impact one’s pet ownership status, anxiety, and depressive symptoms. Additionally, this is the ﬁrst large-scale study we are aware of to examine the association between pet ownership and anxiety in older Americans.

Methods
Participants
Participants were drawn from 522 older adults, aged 70–91 years, in the University of
Alabama at Birmingham (UAB) Study of Aging (SOA; Allman et al., 2006; Peel et al.,
2005). The UAB SOA is a longitudinal study of 1,000 community-dwelling Medicare beneﬁciaries (age 65 years and over at baseline in 1999–2001) residing in ﬁve central Alabama
counties. The UAB SOA oversampled participants who were Black, rural residents, and
male in order to ensure a demographically diverse sample. Individuals who resided in
nursing homes or were unable to make their own appointments were excluded from participation in the UAB SOA. At baseline, participants were interviewed in their homes using
standardized questionnaires, which included assessment of participants’ medical history,
physical functioning, demographics, mental health, cognitive functioning, and mobility.
Follow-up interviews occurred via telephone every six months for 102 months post-baseline (Allman et al., 2006; Peel et al., 2005). Participants were included in the present, crosssectional analyses if they had complete data at the fourth- and ﬁfth-year follow-ups
(2004–2006) as the variables of interest were only measured together in this time
frame. The UAB SOA was approved by the UAB Institutional Review Board
(X960304001) and the present secondary analyses were granted exemption by the Mississippi State University Institutional Review Board (IRB-19-267).
One set of propensity scores was created using participants’ age, sex, race, rurality,
marital status, and income as well as self-reported health, ADLs, and IADLs. Hereafter,
this match is referred to as “Match 1 with Health Variables.” A second set of matched participants included the variables of age, sex, race, rurality, marital status, and income. This
match is referred to as “Match 2 without Health Variables” hereafter. Theoretically, there
are two ways these health variables (deﬁned here as self-reported health, ADLs, and
IADLs) and pet ownership may be inﬂuencing each other. One possibility is that pet ownership improves health (e.g., increased time walking, more movement within the home);
the other possibility is that better health improves the likelihood of owning a pet (e.g.,
more conﬁdence in one’s ability to take care of the pet). These theoretical possibilities
have implications for how health should be included in the matching procedure. If physical health increases the likelihood of pet ownership, the analysis including physical health
as a matching factor is most appropriate. However, if pet ownership improves physical
health, the analysis matching only on demographic and economic characteristics is
most appropriate. As the literature base on the causal relation between pet ownership
and physical health is fairly limited, we present both matching options.
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Two datasets were created using the nearest-neighbor method and 1:1 matches
between 169 pet owners (100% of pet owners) with 169 non-pet owners (48% of nonpet owners). Propensity score matching (PSM) has recently been encouraged in the
ﬁeld of human–animal interaction research (Crossman & Kazdin, 2016; Saunders et al.,
2017). PSM was completed in the statistical program R using the MatchIt package (Ho
et al., 2011). With this sample size, the analyses were powered to detect eﬀects of 0.31
or larger, which is between a small and medium eﬀect size.

Materials
At the fourth-year follow-up, participants reported demographic information that
included their age, sex (0 = male, 1 = female), race (0 = White, 1 = Black), rurality (0 =
urban, 1 = rural), marital status (1 = married, 2 = widowed, 3 = separated, 4 = divorced, 5
= never married), and annual income range (0 = less than $5000–11 = $150,000 or
more). At the ﬁfth-year follow-up, self-reported health was measured on a 5-point
Likert scale, with 5 indicating excellent health and 1 indicating poor health. Participants
were asked if they had diﬃculty with six IADLs and nine ADLs, and if so, participants
rated the degree of diﬃculty on a 3-point Likert scale (1 = some, 2 = a lot, 3 = unable to
do). These scores were summed to provide total diﬃculty ratings for both IADLs and
ADLs, with higher scores indicating greater diﬃculty. Pet ownership status was also
assessed (0 = no, 1 = yes).
At the ﬁfth-year follow-up, anxiety symptoms were measured using ﬁve items from
the Arthritis Impact Measurement Scales 2 (AIMS2; Meenan et al., 1992) that assess participants’ level of tension. The AIMS2 Level of Tension scale is a revision of the Arthritis
Impact Measurement Scales 1 Anxiety scale (Meenan et al., 1980), which itself is an
adaptation of the anxiety measure used in Rand’s Health Insurance Study (Brook
et al., 1979). Sample items on the AIMS2 include “How often have you felt tense or
high strung?” and “How often have you been bothered by nervousness or your
nerves?” Each item is scored on a 5-point Likert scale, and total scores range from 5
(no tension or anxiety) to 25 (very high tension and anxiety), although no clinical
cut-oﬀ has been established for this measure. It should be noted that one item from
the AIMS2 Level of Tension scale (How often have you felt calm and peaceful?) was presented to participants as a 6-point Likert scale (1 = all of the time, 2 = most of the time,
3 = a good bit of the time, 4 = some of the time, 5 = a little bit of the time, 6 = none of
the time). In order to conform to AIMS2 scoring guidelines, the 6-point scale was
recoded into the AIMS2 5-point scale (1 = all of the time became 5 = always, 2 = most
of the time and 3 = a good bit of the time became 4 = very often, 4 = some of the
time became 3 = sometimes, 5 = a little bit of the time became 2 = almost never, and
6 = none of the time became 1 = never).
Depressive symptoms were measured at the ﬁfth-year follow-up using the Geriatric
Depression Scale – Short Form (GDS-SF; Sheikh & Yesavage, 1986). The GDS-SF is a validated 15-item questionnaire comprised of yes/no questions used to screen for depression
in older adults. Scores above 5 are suggestive of depression and scores above 10 are
highly indicative of depression, though scores on the GDS-SF were treated as continuous
for the present analyses.
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Table 1. Descriptive statistics of covariate and outcome variables.
Variable

Category

Age
Race
Sex
Rurality
Income

–

MPO M (SD) or %
M1 & M2

MNPO M (SD) or %

UNPO M (SD) or %

M1

M1

M2

M2

p-value
M1

M2

78.05 (5.18)
77.97 (5.40) 78.67 (5.54) 79.02 (5.67) 78.38 (5.59) 0.89 0.29
White
59.8%
60.4%
58.0%
34.2%
36.4%
0.91 0.74
Female
50.3%
53.9%
49.7%
57.6%
61.4%
0.52 0.91
Rural
60.4%
59.8%
61.0%
33.7%
32.6%
0.91 0.91
Less than $20k
51.5%
50.9%
46.7%
64.1%
67.9%
0.32 0.30
$20k–$49,999
33.7%
36.1%
40.8%
29.9%
25.6%
$50k or more
14.8%
13.0%
12.4%
6.0%
6.5%
MS
Married
54.4%
51.5%
53.3%
39.1%
37.5%
0.99 0.99
Widowed
37.9%
40.8%
39.6%
48.4%
49.5%
Separated
1.8%
1.8%
1.8%
2.7%
2.7%
Divorced
3.6%
3.6%
3.6%
6.0%
6.0%
Never married
2.4%
2.4%
1.8%
3.8%
4.4%
Health
–
3.04 (0.65)
2.97 (0.65)
–
2.71 (0.78)
–
0.93 –
ADLs
–
1.39 (3.05)
0.75 (1.99)
–
2.28 (3.48)
–
0.35 –
IADLs
–
1.53 (3.12)
1.44 (3.04)
–
4.27 (4.84)
–
0.78 –
GDS-SF –
0.94 (1.41)
0.88 (1.28)
1.27 (1.78)
1.59 (1.82)
1.24 (1.47) 0.69 0.06
AIMS2
–
7.75 (1.88)
8.04 (1.92)
8.59 (2.67)
8.61 (2.68)
8.10 (2.02) 0.17 0.001
Note: Total n = 522 with 169 pet owners matched (MPO) with 169 non-pet owners (MNPO) and 184 unmatched non-pet
owners (UNPO) excluded from the analyses for each match. MS = marital status, Health = self-reported health, ADLs =
activities of daily living, IADLs = instrumental activities of daily living, GDS-SF = Geriatric Depression Scale – Short Form,
AIMS2 = Arthritis Impact Measurement Scales 2 Level of Tension, M1 = PSM 1 with health variables, M2 = PSM 2
without health variables. M1 and M2 matched pet owners are the same participants in each group. P-value indicates
diﬀerence between matched pet owners and non-pet owners on each variable.

Data Analyses
PSM using the nearest-neighbor method was used to match pet owners and non-pet
owners on several variables. Two matches were conducted: Match 1 with Health Variables
and Match 2 without Health Variables. Data from the matched participants were then analyzed using multiple linear regressions to examine the relation between pet ownership
status, depressive symptoms, and symptoms of anxiety while controlling for the
overlap between these two symptom clusters.

Results
Match 1 With Health Variables
Match 1 with Health Variables included 169 pet owners and 169 non-pet owners for a ﬁnal
sample size of 338. Thus, 184 non-pet owners were not included in the regression analyses. Overall, PSM was successful in that matched variables were not signiﬁcantly
diﬀerent between groups (see Table 1), and the distribution of propensity scores is
depicted in Figure 1. Of this matched sample, 80.5% endorsed being in good to excellent
health, 51.2% endorsed earning $16,000 to $19,999 or less annually, and participants were
predominately married (53.0%) or widowed (39.4%). Relative to excluded participants,
included participants (matched pet owners and non-pet owners combined) were more
likely to be male (47.9% vs. 42.4%), rural residents (60.1% vs. 33.7%), and White (60.1%
vs. 34.2%). Bivariate correlations indicated no signiﬁcant associations between pet ownership and symptoms of anxiety (r = –0.08, p = 0.17) or depressive symptoms (r = 0.02,
p = 0.70; Table 2 above diagonal). In the linear regression analysis controlling for
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Figure 1. Illustrates propensity scores from Match 1 with Health Variables, including the concordance
between matched pet owners’ (n = 169) and non-pet owners’ (n = 169) propensity scores as well as
the propensity scores for non-pet owners who were excluded from analyses (n = 184) due to
inadequate matching with a pet owner. All pet owners were matched with a non-pet owner who
shared a similar propensity score.

depressive symptoms (Table 3), pet ownership was not signiﬁcantly associated with
anxiety symptoms (b = –0.32, p = 0.09). Controlling for anxiety symptoms (Table 4), pet
ownership was not signiﬁcantly associated with depressive symptoms (b = 0.14, p = 0.30).

Match 2 Without Health Variables
In Match 2 without Health Variables, 169 pet owners were again matched with 169 nonpet owners for a ﬁnal sample size of 338, excluding 184 non-pet owners from the
regression analyses. PSM of Match 2 without Health Variables was also successful in
that matched variables were not signiﬁcantly diﬀerent between groups (see Table 1),
and the distribution of propensity scores is depicted in Figure 2. Of this matched
sample, 49.1% endorsed earning $16,000 to $19,999 or less annually and participants
were predominately married (53.8%) or widowed (38.8%). Compared with excluded participants, included participants were more likely to be male (50.0% vs. 38.6%), rural residents (60.7% vs. 32.6%), and White (58.9% vs. 36.4%). Point biserial correlations
demonstrated that in this dataset, pet ownership was signiﬁcantly associated with
anxiety symptoms at a small eﬀect size (r = –0.18, p = 0.001) but not depressive symptoms
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Table 2. Pearson correlations of variables for matched participants.
Variable
1. Sex
2. Age
3. Race
4. Income
5. Rurality
6. Marital status
7. Health
8. ADL
9. IADL
10. Pet owner
11. AIMS2
12. GDS-SF

1

2

3

4

5

6

7

8

9

10

11

12

–
0.01
0.03
–0.12*
0.03
–0.42***
–0.11*
0.15**
0.23***
0.01
0.25***
0.12*

0.01
–
0.12*
–0.19**
0.09
–0.19***
–0.19***
0.12*
0.20***
–0.06
–0.02
0.14**

0.02
0.07
–
–0.47***
0.13*
–0.24***
–0.01
0.07
0.05
–0.02
–0.08
0.04

–0.14*
–0.18**
–0.45***
–
–0.32***
0.41***
0.20***
–0.19***
–0.25***
–0.01
–0.03
–0.22***

0.03
0.10
0.10
–0.27***
–
–0.05
–0.18**
0.04
0.05
–0.01
–0.01
0.09

–0.44**
–0.19**
–0.19**
0.45***
–0.04
–
0.11
–0.19***
–0.24***
0.01
–0.06
–0.11*

–0.09
–0.13*
–0.02
0.18**
–0.15**
0.11*
–
–0.35***
–0.43***
0.07
–0.38***
–0.39***

0.15**
0.07
0.03
–0.15**
0.08
–0.17**
–0.32***
–
0.77***
–0.11*
0.29***
0.46***

0.20***
0.14**
0.01
–0.20***
0.07
–0.23***
–0.33***
0.80***
–
–0.17**
0.42***
0.52***

–0.04
0.01
0.01
0.01
0.01
0.03
–0.01
0.05
0.02
–
–0.18**
–0.10

0.19***
–0.08
–0.14*
0.00
0.06
–0.05
–0.33***
0.24***
0.30***
–0.08
–
0.43***

0.13*
0.08
0.05
–0.23***
0.11*
–0.13*
–0.37***
0.46***
0.47***
0.02
0.41***
–

Note: n = 388. *p < 0.05, **p < 0.01, ***p < 0.001 two-tailed. Match 1 with Health Variables is presented above the diagonal and Match 2 without Health Variables is presented below the
diagonal. Marital Status was dichotomized such that 0 includes participants who selected widowed, separated, divorced, or never married and 1 = married, Health = self-reported health,
ADLs = activities of daily living, IADLs = instrumental activities of daily living, AIMS2 = Arthritis Impact Measurement Scales 2 Level of Tension, GDS-SF = Geriatric Depression Scale – Short
Form.
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Table 3. Summary of linear regression analyses for outcome of anxiety symptoms.
Match 1 with Health Variables
Variable

B

Β

Match 2 without Health Variables
T

B

Β

t

GDS-SF
0.58
0.41
8.17***
0.60
0.41
8.38***
Pet ownership
–0.32
–0.08
–1.68
–0.65
–0.14
–2.81**
2
0.17
0.20
R
34.46***
41.86***
F for R2
Note: n = 338 with 169 pet owners matched with 169 non-pet owners in each match. *p < 0.05. **p < 0.01. ***p < 0.001.
GDS-SF = Geriatric Depression Scale-Short Form.

Table 4. Summary of linear regression analyses for outcome of depressive symptoms.
Match 1 with Health Variables
Variable
AIMS2
Pet ownership
R2
F for R2

B
0.29
0.14
0.16
33.43***

Match 2 without Health Variables

Β

t

0.41
0.05

8.17***
1.05

B
0.29
–0.08
0.18
37.21***

β

t

0.42
–0.03

8.38***
–0.51

Note: n = 338 with 169 pet owners matched with 169 non-pet owners in each match. *p < 0.05. **p < 0.01. ***p < 0.001.
AIMS2 = Arthritis Impact Measurement Scales 2 Level of Tension.

(r = –0.10, p = 0.06; Table 2 below diagonal). In the linear regression analysis controlling for
depressive symptoms (Table 3), pet ownership was signiﬁcantly associated with fewer
symptoms of anxiety (b = –0.65, p = 0.01, partial r = –0.15), though this was a small
eﬀect. Controlling for anxiety symptoms (Table 4), pet ownership was not signiﬁcantly
associated with depressive symptoms (b = –0.08, p = 0.61).

Discussion
Overall, we found that pet ownership was signiﬁcantly related to anxiety symptoms after
controlling for several demographic characteristics that may relate to pet ownership
status and the overlap between anxiety and depressive symptoms, although this eﬀect
was small. However, controlling for health variables attenuated this association. The
same result was not found for depressive symptoms, however, as pet ownership was
not signiﬁcantly related to depressive symptoms after controlling for covariates and
anxiety symptoms in either matched sample.
These results suggest that owning a pet in later life may be related to fewer symptoms
of anxiety but not depression. This ﬁnding adds to the sparse literature on late-life pet
ownership and anxiety (Bennett et al., 2015; Feng et al., 2014; Likourezos et al., 2002;
Parslow et al., 2005) and prompts the need for further research to be conducted to
examine the anxiety-relieving aspects of owning a pet in older adulthood. Further, the signiﬁcant relation between owning a pet and fewer symptoms of anxiety was blunted after
matching pet owners and non-pet owners on health variables (i.e., self-reported health
and diﬃculty with ADLs and IADLs). This suggests that one’s health status may play an
important role in owning a pet or that owning a pet may improve one’s health. Therefore,
this relation is important to consider when examining mental health outcomes in older
adulthood. However, post-hoc analyses indicate that the reverse is not true and that
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Figure 2. Illustrates propensity scores from Match 2 without Health Variables, including the concordance between matched pet owners’ (n = 169) and non-pet owners’ (n = 169) propensity scores as
well as the propensity scores for non-pet owners who were excluded from analyses (n = 184) due
to inadequate matching with a pet owner. All pet owners were matched with a non-pet owner
who shared a similar propensity score.

controlling for pet ownership does not signiﬁcantly aﬀect the association between health
and anxiety symptoms (analyses not shown).
Our results do not support owning a pet in late life is associated with fewer depressive
symptoms. This is in opposition to ﬁndings that companionship provided by pets, and
owning a pet in general, may reduce feelings of loneliness (McConnell et al., 2011;
Stanley et al., 2014). The lack of a signiﬁcant relation between pet ownership and depressive symptoms may be due in part to pets being beneﬁcial for some older adults and not
others, although examination of this was beyond the scope of the present study. Unpleasant aspects of pet ownership that may negatively impact depressive symptoms in older
adults include feelings of frustration, anger, guilt, grief, rejection, ﬁnancial burden, and
interference with social relationships (Chandler et al., 2015). On the other hand, the
lack of a signiﬁcant relation between pet ownership and depressive symptoms may
also be explained by the low prevalence of depressive symptoms in our sample or a
lack of power to detect a small eﬀect. Regardless of statistical signiﬁcance, the diﬀerence
in depressive symptoms in the current sample was also not clinically signiﬁcant (i.e., the
mean GDS-SF score for pet owners was less than half a point diﬀerent than the mean GDSSF score for non-pet owners).
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These ﬁndings are limited by the use of a non-clinical, healthy sample. On one hand, this
allows generalization of our ﬁndings to the general older adult population, but on the other
hand, we cannot generalize our ﬁndings to older adults with higher illness burden.
However, given the size and how well-characterized the sample is, our ﬁndings still signiﬁcantly add to the literature in this area. Further, participants reported very low average
levels of anxiety and depressive symptoms, with means being approximately one standard
deviation from the lowest possible scores. This homogeneity likely reduced the ability of the
analyses to determine signiﬁcant relations to pet ownership, thus introducing a conservative bias. Because of this, the fact that signiﬁcant diﬀerences in symptoms of anxiety were
found is that much more notable. Additionally, the data included in the present analyses
were collected in 2004–2006, and changes in older adult pet ownership may have occurred
in the time since these data were collected. Further, the assessment measures used in this
study have shortcomings as the AIMS2 Level of Tension scale used to measure participants’
symptoms of anxiety has yet to be validated for clinical purposes, and this study only
assessed participants’ current pet ownership status. Consideration of the type of pet
owned may enhance the present ﬁndings as older adult dog owners may be more physically active than owners of cats or other pet species (Thorpe et al., 2006). Despite these
methodological limitations, the present study is the strongest utilized to date to test the
relation between pet ownership and anxiety symptoms in older Americans as previous
studies have been conducted outside of the United States (Bennett et al., 2015; Feng
et al., 2014; Parslow et al., 2005) or have used a case study design (Likourezos et al.,
2002). These studies, with the exception of the case study, did not ﬁnd a signiﬁcant relation
between late-life pet ownership and anxiety symptoms. Therefore, the current study is a
notable advance to the ﬁeld. Examination of the relationship between pet ownership,
anxiety symptoms, and symptoms of depression in late life using a contemporary clinical
sample, validated anxiety measures, and additional variables related to pet ownership
(e.g., type of pet, length of ownership, recent losses of pets, history of pet ownership,
and speciﬁc responsibilities associated with ownership) is warranted to further this area
of research. Also, it would be beneﬁcial to probe the relationship between late-life pet ownership, symptoms of anxiety, and depressive symptoms by testing various moderators. This
would help uncover circumstances in which owning a pet is detrimental or beneﬁcial to
older adults. Additionally, further research on the speciﬁc mechanisms or qualities of pet
ownership that are related to mental health is needed to identify what functions pet ownership serves that beneﬁt mental health and anxiety symptoms in particular. Exploration of
the causal pathways between physical health, mental health, and pet ownership would also
greatly advance this area of research.
In summary, the present study found that pet ownership in late life was signiﬁcantly
related to symptoms of anxiety, but not depressive symptoms, independent of several
covariates. This relation was reduced when health variables were considered when
matching older adult pet owners and non-pet owners. The results of the current study
highlight the importance of general and functional health for the association between
pet ownership and mental health symptoms in late life as models controlling for
general and functional health indicated non-signiﬁcant associations between pet ownership and both depression and anxiety symptoms. However, models not matching on
general and functional health indicated signiﬁcant associations between pet ownership
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and anxiety symptoms, but the cross-sectional nature of the current investigation precludes determining how pet ownership and health relate to each other. These results contribute to a growing literature on the potential beneﬁts of pet ownership for older adults’
psychological health, and symptoms of anxiety in particular.
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