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Abstract

Background and Objectives: Pet ownership or human-animal interaction has been associated with better health outcomes in individuals with
disease or disability. We hypothesized that pet ownership, as well as dog ownership and cat ownership separately, are associated with maintain-
ing physical function, and leisure time physical activity and that among dog owners, dog walking is associated with maintaining these outcomes
for generally healthy community-dwelling older adults participating in the Baltimore Longitudinal Study of Aging.

Research Design and Methods: A total of 637 men (44.1%) and women aged 50-100 years (M = 68.3, standard deviation [SD] = 9.6) com-
pleted a comprehensive pet ownership questionnaire that ascertained pet ownership history 10-13 years and had serial assessments of physical
function every 1-4 years prior. Linear or generalized linear mixed models with time varying pet ownership were used to examine change in
physical function over a mean of 75 years (range 1-13, SD = 3.6) according to pet ownership.

Results: Pet owners (n = 185) were significantly younger (p < .001) and had fewer comorbidities (p = .03) than nonowners; thus, age and
comorbidities were included as covariates in the longitudinal analyses. Physical function and leisure time physical activity declined with aging
across all outcomes (p < .001); the decline was slower among pet owners in overall physical performance (p < .001), rapid gait speed (p = .03),
usual gait speed (p = .032), cardiorespiratory fitness (p < .001), and physical well-being (p = .002) controlling for age and comorbidities. Changes
in leisure time physical activities with aging did not differ between pet owners and nonowners. Dog walking was not independently related to
the maintenance of physical function or leisure time physical activity with aging.

Discussion and Implications: This study provides the first longitudinal evidence that pet ownership is associated with maintained physical
function among community-dwelling generally healthy older adults.

Keywords: Functional status, Healthy aging, Human—animal interaction, Leisure time activity, Physical performance

Translational Significance: Prior research indicates that human-animal interaction promotes physical function of older adults residing in
care communities. There is a dearth of data relating pet ownership to longitudinal changes in physical function for generally healthy older
adults residing in community settings. Older adult pet owners experienced less decline in physical function as they aged, after considering
both their preexisting health and age. Pet ownership was not related to changes in leisure time physical activity. Policy makers can use
these outcomes to consider possible contributions of pet ownership in the design and assessment of strategies for maintaining physical
function in this population.

Physical function typically decreases as adults age, with
greater decreases occurring in the later years of life (Metti
et al., 2018). Declines in function and increases in dis-
ease and disability frequently lead to poorer quality of life
during the final years. As the proportion of the population
in the older age groups increases over the next several de-
cades, addressing older adults’ health and care needs will
become a more pressing problem (Vespa, 2018). Promoting

healthy aging is intended to reduce the current 5-7 year
gap between high life quality and total life expectancy and
enable people to live with the best function possible for as
long as possible (Beltran-Sanchez et al., 2015). Healthy ag-
ing depends on using many strategies to help minimize the
declines in physical and cognitive function, in the develop-
ment and progression of disease and disability, and in active
engagement with life.
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Human-animal interaction in several forms is suggested to
promote physical, psychological, and social health in an aging
population (Friedmann, 2019; Friedmann & Gee, 2018; Gee,
2021; Gee & Galik, 2019; Gee & Mueller, 2019; Gee et al.,
2021). Pet ownership is common in community-dwelling older
adults with estimates ranging upwards from 50% among
individuals over the age of 50 (Mueller et al., 2018). Evidence
supports the contribution of pet ownership to some aspects
of healthy aging (Friedmann, 2019; Friedmann & Gee, 2018),
including improved cardiovascular health and decreased mor-
tality (Gee & Mueller, 2019; Levine et al., 2013).

The biopsychosocial model provides potential mechanisms
for the impact of human-animal interaction on human health.
In this conceptualization, biological, psychological, and
social variables affect each other and integrate into health.
Human-animal interaction can be conceptualized as a source
of enhancement in each variable group (Friedmann, 2019;
Gee et al., 2021). The psychological and biological effects
of interacting with an animal are often closely interwoven;
human-animal interaction leads to reductions in a variety of
biological stress indicators such as cortisol, blood pressure,
and heart rate. Likewise, the psychological and social variable
groups are tightly interwoven; human-animal interaction
may provide a source of social support or attachment, which
in turn may contribute to lower stress and better psychologi-
cal health (Friedmann, 2019).

Pet ownership is theorized to support physical health and
thereby promote healthy aging (Friedmann & Gee, 2018; Gee
& Mueller, 2019). Research links pet ownership with bet-
ter health outcomes in older adults, particularly those with
chronic health conditions, with the strongest evidence from
studies of individuals with heart disease (Gee & Mueller,
2019; Levine et al., 2013). The first evidence of the association
of pet ownership with physical health was from a study of
patients hospitalized with coronary heart disease (Friedmann
et al., 1980). That and follow-up studies confirmed that the
association of pet ownership with survival was independent
of disease severity and social support (Friedmann & Thomas,
1995; Friedmann et al., 2011). The evidence-base for the link
between pet ownership and cardiac health in older adults is
not consistently positive. In one study examining patients
hospitalized for acute cardiac symptoms, pet ownership,
specifically cat ownership, was related to the composite out-
come of mortality or readmission (Parker et al., 2010). One
of the ways pet ownership is suggested as a mechanism for
improved cardiovascular health is to encourage physical exer-
cise, and this function is expected to be limited to dog owners,
specifically those who walk their dogs (Levine et al., 2013).
The American Heart Association validated the idea that pet
ownership supported physical activity when they conducted
and published a review of the existing evidence, carefully
weighing all the results, and issued a statement that pet own-
ership, particularly dog ownership, likely plays a causal role
in reducing the risk of cardiovascular disease. Much of that
benefit was attributed to physical activity with the dog (Levine
et al., 2013). Another frequently suggested mechanism is that
pets decrease stress and stress responses, which decrease car-
diovascular-related risk. A repeated measures study using eco-
logical momentary assessment of blood pressure during their
daily lives individuals with pre- to mild-hypertension found
that stress was lower when they were in the presence of their
pets in their homes compared with when their pets were not
present (Friedmann et al., 2013).
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Cross-sectional studies of the general older adult popula-
tion also link any current pet ownership to positive health
outcomes. Community-residing older adults who owned
dogs or cats in the past, but not current owners, experienced
reduced odds of becoming frail over 2 years than those who
never owned a dog (Taniguchi et al., 2019). Several cross-sec-
tional studies of older adults suggest that dog walking is asso-
ciated with overall greater physical activity (Coleman et al.,
2008; Dall et al., 2017; Mein & Grant, 2018; Thorpe et al.,
2006). For example, comparing community-dwelling older
adult dog owners with matched nonowners, dog-owners
averaged 22 min more of walking time, walked 2,760 more
steps, and had fewer prolonged sedentary events per day than
nonowners (Dall et al., 2017). Dog walkers on average walk
their dogs 160 min per week divided into an average of four
walks (Christian et al., 2013). Overall community-dwelling
older adult dog owners were 12% more active than nonown-
ers after controlling for potential confounders (Feng et al.,
2014). Other large population-based studies of older adults
indicated that individuals with a history of pet ownership had
greater motor fitness and completed more walking activities
than those with no history of pet ownership (Taniguchi et
al., 2018). A small prospective observational study of older
adults revealed that heart rate variability, a stress indicator,
was better (higher) when walking with a dog than when
walking alone (Motooka et al., 2006). Older adults who walk
their dogs may also experience other benefits, such as greater
community engagement (Toohey et al., 2013; Wood et al.,
2005), positive feelings about their neighborhoods (Mein &
Grant, 2018), and social benefits (Antonacopoulos & Pychyl,
2014; McNicholas & Collis, 2000; Taniguchi et al., 2018;
Wells, 2004).

Longitudinal studies have an advantage over cross-sec-
tional studies in establishing a temporal relationship between
exposure and outcomes. In this study, we use longitudinal
data to examine the associations of pet ownership with main-
taining physical function and leisure time physical activity in
the generally healthy community-dwelling older adult partic-
ipants in the Baltimore Longitudinal Study of Aging (BLSA).

This study provides an opportunity to examine this spec-
ulation. We expected deterioration in physical function and
leisure time physical activity as participants aged. We hypoth-
esized that pet ownership, as well as dog ownership, and cat
ownership separately, are associated with maintaining physi-
cal function and leisure time physical activity and that among
dog owners, dog walking is associated with maintaining
physical function and leisure time physical activity for gen-
erally healthy community-dwelling older adults participating
in the BLSA.

Design

The study used a cohort design with health data obtained
in the BLSA, an ongoing National Institute on Aging
(NIA) Intramural Research Program-funded cohort study.
The BLSA is America’s longest-running scientific study
of human aging. Started in 1958, BLSA is a longitudinal
observational study that addresses critical questions about
normal and pathological age-related change. BLSA uses a
standardized battery of surveys and tests to measure cogni-
tive and physical changes associated with aging in real-time.
Each BLSA visit consists of three consecutive days of test-
ing. Participants who are 20-60 years old complete BLSA
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visits every 4 years; those 60-79 years old complete them
every 2 years; and those 80 years and older complete them
annually. Following IRB approval by the National Institutes
of Health Intramural Research Program Institutional
Review Board, a group of pet ownership-related questions,
including a 10-year pet ownership history, were added to
the battery of surveys completed during visits starting in
March 2017. The BLSA visit that included the individual’s
first assessment of human-animal interaction is termed the
survey visit. Individuals aged 50 and older at the survey
visit and with two or more BLSA visits were included in
the study.

Participants included in this study had been completing
visits to the BLSA for varying times prior to the survey visit.
They also continued to attend their regularly scheduled BLSA
visits for up to 3 years after the survey visit. Thus, the BLSA
participants in this study attended BLSA visits and provided
functional data at specified BLSA intervals over a period of
1-13 years, with a mean follow-up of 7.5 years (standard
deviation [SD] = 3.6). Pet ownership data from the pet own-
ership history component of the human—animal interaction
assessment were associated with each BLSA visit for the 10
years prior to the survey visit and for any visits during the
subsequent 3 years of the study. The first BLSA visit associ-
ated with pet ownership data is termed the index visit (see
Figure 1).

Participants

A total of 637 participants in the BLSA were aged 50-100
years (M = 75.1,SD = 10.15). The sample was predominantly
white (66.98%) with smaller proportions of Black (28.12%),
Asian (1.26%), and Hawaiian/Pacific Islanders (0.32%) rep-
resented. For analyses, Asians and Hawaiian/Pacific Islanders
were grouped with Whites. The sample was relatively equally
distributed between male (44.11%) and female (55.89%).
A large majority of the sample held postgraduate degrees
(67.03%). The sample was also largely married or partnered
(62.20%) and living with at least one other person (70.96 %),
and in a single-family home (78.74%). Only 16.61% of the
sample had an income less than $50,000 per year. Less than
half of the sample currently work (32.60%), while 54.17%
volunteered.

Pet Ownership History (Retrospective)
10 years before HAI

BLSA Functional Status Assessments
2007-2020

Figure 1. Human-animal interaction (HAIl) assessment module and

pet ownership history assessment in the context of the Baltimore
Longitudinal Study of Aging (BLSA). The survey visit is the first BLSA
visit with a human-animal interaction assessment (March 2017 to March
2020). The index visit is the first BLSA visit in the 10 years prior to the
survey visit.

Among the 637 participants who completed the survey
visit, 185 (29.0%) owned pets, 112 (17.58%) owned cats and
95 (14.91%) owned dogs; 22 (7.33%) owned either other
species of pets only or a combination of multiple species of
pets including cats or dogs. Among dog owners 58 (69.05%)
indicated they walked their dogs. There were notable dif-
ferences in race and housing type between pet owners and
nonpet owners, summarized in Table 1. Pet ownership was
significantly more common among whites than blacks and
among those who resided in single-family homes than those
who did not (p’s < .001).

Annual pet ownership data were obtained retrospectively
during the survey visit for the preceding 10 years. These pet
ownership data were mapped onto the BLSA physical assess-
ment visits over that same period. The earliest occasion when
pet ownership data could be associated with a BLSA assess-
ment was used to produce the index visit data. Pet ownership
data were associated with each BLSA physical assessment
within the last 10 years as well as the 3 years of the study
after the survey visit.

The characteristics of the participants at the index visit are
included in Supplementary Table 1. These data are baseline
data for all further analyses. Average age at index visit was
68.25 years (SD = 9.64). The participants were generally in
good health; participants’ mean number of comorbidities
was 0.95 (SD = 1.17). Only 20.88% of the participants were
obese.

At the index visit, 188 (29.51%) of the 637 participants
owned pets; 67 (10.52%) owned cats, and 84 (13.19%)
owned dogs. Other pet owners did not indicate the types of
pets they owned. Pet owners were significantly younger (p <
.001) and had fewer comorbidities (p = .030) than nonown-
ers. There were notable differences in race and housing type
between pet owners and nonpet owners, like those reported
for the survey visit.

There were no significant differences in the demographic
characteristics of cat owners and dog owners at the index
visit. Dog owners were not significantly younger and did not
have a better initial physical function, although they did have
significantly fewer comorbidities (p = .039) than cat owners.
At the index visit, individuals who owned dogs but not cats
(dog owners exclusively) and individuals who owned cats
but not dogs (cat owners exclusively) shared similar demo-
graphic characteristics (Table 2). Dog owners exclusively
(n = 79) were 65.52 years old on average, while cat owners
exclusively (7 = 62) were 66.60 years old at the time of ini-
tial assessment. Most cat owners exclusively and dog owners
exclusively were white (83.87% and 78.67%, respectively)
and predominantly female (7 = 77, 54.61%). Both cat owners
exclusively (77.42%) and dog owners exclusively (70.51%)
had high levels of postgraduate education. Cat owners exclu-
sively had significantly more comorbidities (M = 1.05, SD =
1.25) than dog owners exclusively (M = 0.75, SD = 1.15, p
=.041). Cat owners exclusively were followed longer in the
study (M = 7.71, SD = 3.38) than dog owners exclusively (M
=6.16,8D =4.29,¢t = -2.33, p = .02). None of the physical
function variables differed significantly between cat owners
exclusively and dog owners exclusively.

Among the 73 dog owners who indicated whether they
walked their dogs at the survey visit, 58 (79.5%) indicated
they walked their dogs. Index visit characteristics of dog own-
ers who walked and did not walk their dogs are included in
Table 3. The demographics of the two groups did not differ,


http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igac080#supplementary-data

Innovation in Aging, 2023, Vol. 7, No. 1

1193394 SI 1oMO] ‘pa3dafjal 103G,

*159] WNS YUBI UOXOJ[IA\p
*1593 30BX9 S, J9YISI,

"1593 a1enbg-1yD,

*1893-7 S3UDPNIS,

60> ¢ 2oueoyrudis 1yS1ySIy 01 pasn sI p[og ‘PauLIOJsuLI} S0[ [BINJBU PUE PIZIIOSUIM = (U[M) ‘PIWIOJSUEI} SO] [eINIBU PUB PIIDJ[JAI = (U[) ‘pawriojsuesl S0 [ernieu = (uf)
©joam 13d 3S1019X3 AIISUIUT 2IBIIPOUI JO UTW ()T PIPUIWWIOIAT PIAIIYDE 10J J0IBIIPUI SNOWOIOYDIP = ISIOIIXD PIPUIWIWIOIAT £99m 1ad FuIsIdIaXa Juads saanurur = 351019X3 Afeam ©jaam 1ad Sun|jem paje[al asIIaXd
10 YS1I(,, JO SIINUIL = ISIOIIXI YSLI] }29m 19d Sunj[em InsI9f JO saINUIW = SuD[[eam INSI Hoam 1ad (sar10[ed) £31A1de [ed1sAyd Jwn 2InsI9) [8303 = AITAIOE AINSII| £9109s Jusuodwod uonduny redgrsdyd 71-4S =
Suraq-[am [ed1sAyd 1035 £19338q SouEwIogIad [edrsdyd = souewroyiad [earsAyd ¢(s/wr) paads 3res prder = paads prder {(s/w) paads 3red [ensn = paads [ensn {SI1919W () J[EM 03I SPUOISS = WD Y[ep\ W-(04 SION

10V 1.0 7897 8% 09°€T 101 SSHT 67T (ISTOIIXD PIPUIWOINY
(VAN LE°1- 8+ 9¢°'T (Y4 S00°T vSy LTT +(U]) 981019% APfaa
0€0° 81T~ %% ¥1°0 SS¥ SL0- 09t 640~ +(U]) 2SDI1OXD YstIg
¥00° 88°C- 1€ S6°¢ 99°¢ ¥0'¢ 9¢°¢ Iee o(U]) Suryjem ansroy
100> 0L 1SV 10°898 00 ¥6£°€ 0€°0S¥°¢ 6€°88L°¢ 89',98°¢ pANATIOE 20NSI]
(U
S00° ST°L $9'TS vLL 9T'IS 6S°L L9IS -7)8utaq-Tam Ei_ué
100> 68— LS°0 wT £9°0 SH'T 79°0 €$°T wIueWIOfIdd [edIsAy
100> L6~ 8€°0 8L'T LEO 19'T 8€°0 99'T wpaads prdey
100> 90°$- ¥T0 0Tl ¥T0 60'T vT0 (4N} +paads fensn
100> vh'6S 0LT 10°0Z L'L6T L1°89 8¢°68T p(U[M) S e W-004
LSO 16'T €Le €9 ve'e 102 LS ¥8°9 :$124 dn-moyjoq
990° ¥8'1 91 0S'T 6+'1 €LT 8¥'T 99'T £SIMIPIqIOWO)
789" L1°0 91°7¢ Iy L9°€T  L0T €TET 81 #5290
6€¢ 96°0 99y ¥$9T L8V 01°LT 8% 86'9¢ LXIpUT ssewr pog
8LS 1€°0 86'SS €01 96°€S  I¥T yANZY vbe  qsTomunjoa Apuormy
€00’ €88 0€'T¥ 9L IT'67  I€T 09°T¢ £0T (SYTOM Apuarmy
4000°0S$
€00° 76°8 1€°76 891 01°€8  6S¢ 6£°€8 LTS SP299Xd auwodur A[Tue |
,98noY
100> (XS 8¥'c6 UL €LTL  8TE vL8L 00S A[rurey op3uts Ut 9AT]
100> 6+°€T ¥$°81 €¢ Ir'ee bl ¥0°61 9.1 (PUOTE dATT
700° 7001 YLIL  TET 1€'8S €97 0779 S6€  qporomnred 10 parirepy
180° €0°S ST'8 ST ead! 9 971 08 Prenpers agafjon>
Ob 09°0 I$°¢S 66 989§ LST 68°SS 9¢¢ a[ewd,]
100> 89'HT 0€°LT (43 0€TE 91 ¥6°LT 8.1 Sl
100> L9 ST0T T0TL 196 9L9L ST01 60°SL «sTe24 Ut 98y
S¢S S6 e/u 0 16'v1 S6 I9UMmO 1)
¥$09  TIT e/u 0 8S°L1 49 Toumo 3o(

S— as W % N as W % N as W % N
d 1891 (S81 = u) 19UMO 130 (TSt = u) 15UMO 12duoN (L£9 = u) [[e12AQ snsLLIRIRYD)

alleuuonsenp

UOIORIBIU| [BWIUY-UBWNK 8y} palajdwo)) 1S4 stuedionied UsUAA HSIA AAIng Apnig BuiBy jo Apnig [euipniiBuoT elowiijeg sy 1e siuspuodsay jo sonsiieioeiey) diysioumQ 184 pue aiydeibowaq ‘L ajqeL



Innovation in Aging, 2023, Vol. 7, No. 1

19339 ST J9MO][ ‘PaIdIJAIT 910G,
*159) WINS Yuet UOXOI[INp

*1591 10BX3 S 19YISL],

*3593 axenbs-1yD,

*389)-7 SIUIPpNIG,

60> d 2ouedyrusis JySiySiy 03 pasn sI p[og ‘PauLIojsue} 30[ [BINJBU PUE PIZIIOSUIM = (U[M) {pIwIojsuesy 30] [eINIeU PUB PaIdd[JaI = (u[d) fpawrojsue) S0 [eanjeu = (uf)
©joam 13d 3S1019Xd AITSULIUT 2JBIIPOW JO UTW ()T PIPUIWIWOIAT PIAIIYIE T0J JOIBIIPUI SNOWOIOYDIP = ISIOIIXD PIPUIWWIOIAT £2am 1ad Fursioroxa juads saanurur = 9S1019X9 APfoam ©joam 19d Sunfjem pare]ar as1IaxXd
10 )S1Iq,, JO SIINUIW = 3SIOIOXA YSLIq ©oam I19d Funj[em 2InsIof Jo saInuIw = Sun{[eam 2Ins19] Hjoam 1ad (sar1o[ed) £31a1oe [ed1sAyd Jwn 21nsI9] [8103 = AIIAIOE 2INSIA| £2100s Jusuodwod uonouny [edsrsdyd 71-4S =
Suraq-[[om [edarsdyd 102s £19338q 9oUEWIOId [ed1sAyd = dourwirogiad [edrsAyd ¢(s/wr) paads red pides = paads pider {(s/wr) paads j1ed [ensn = paads [ensn s1930W ()()4 Y[BM O3 SPUOIIS = W Y[BA\ W-()0f :SIION

8¢T 6€°1 61vT ST ceee 9T 6761 I qISIDI9XI PIPUIOIIY
€T 1 LEY ¢l 8Tt e (N4 8’1 o(u]) as1o19Xd APaaH
9T (48 Sty 61°0 65t SO'T €Sy £9°0 o(U[) 3s1>T2XD YsLIg
9¢0° T Al 9T’€ 96'T 8¢y 4N 88°¢ +(U]) Sun{em omsioY
150" 161 €SHS6 Y YSEIL9 €570 $8°€T0°S 0TTIEY LO'EEH9 L1ADOE 2InsIo]
(Ul
LS9 09°S 96°¢S 759 LY'ES 709 19°¢S Sutaq-[jom [edtsfyq
ovT €50 LLT 8¢°0 1T Y0 vLT prouewrofsad resrsdyq
T 9¢°0 9¢°0 68°T ¥€0 L8°1 $€0 88T «paads prdey
818’ €70 €70 €TT 070 T T0 €TT «paads rensn
9L¢ 432 6L°L¥T LL°SS 6°95T €S'8Y ¥6°1ST p(U[M) Swn y[ep W-00t
120° €eT- 6TY 919 8¢¢ TLL 86°¢ ¥8°9 ws1e24 dn-moyjog
50’ ST'L SL°0 ST1 SO'T 0T'1 08°0 pSABIPIqIOWOD)
0r0° €T 8,TC 81 89'6 9 T0°LT ¥T 8290
SIL LS°1 9Ly €0°LT 8T 18°ST 8S'H 6+°9¢C LXopur ssew £pog
8ST’ 00T S6'IS  OF €6'€9  6€ STLS 6L ¢ST9a1uN[0A ApURIM)
Sk’ 8570 879 6F P98 S¢ 00°09 ¥8 SJom Lpuarmy
4000°05$
786° 100°0 1048 L9 6898 €S 9698 0TI  SP299Xd dwodur A[iwe]
Ser €76 T 9¢'86 09 96'v6  TEL  LBuisnoy [rwey o[3urg
1T ¥y I$°07 91 [y as 6 98°L1T ST qUOJE SIAT']
$€9° €70 v9°SL 65 €0'6L 6V Y1 80T  qpotowired 10 patirepy
vt €r's 14 SH'9 v LS 8 »21enpers 98a[j0H>
¥8T ST'T €905 OF 89'6S LS 19'%S LL oewa]
I€S” 6€°0 §T0C 91 €I9T 01 aal 9T eI
68%" 69°0- w6 75°59 858 0999 6 66°S9 (STeaf ur a8y
ssnens as W % N as W % N as W % N
d 1891, (64 = u)10Uumo So(] (79 = u) s1ouMoO 1) (IH1 = ) e300 JnsuRIdeIRY)
1ISIA Xopu|

(s3] BUIUM(Q INOYUAA) AjBAIsnjoxg sBo@ UM OUYAA 8S0y ] O3 (sBog BulumQ INOYIAA) AjAISN|oXT S1eD) UMQ 1eY] 8soy] Buledwo)) s1sumQ 18 Jo sonsualoeiey) diysiaumQ 184 pue olydeibowaq g ajqeL



Innovation in Aging, 2023, Vol. 7, No. 1

19139 ST J9MO] ‘PIIIIJI 103G,

'159] WINS YUBT UOXOI[IA\p
*1591 10BX3 S I3YdSI ],

*3893 arenbs-1y),

'153)-7 SJUdPNIG,

*§0"> d 9duedyIudis S ySiy 03 pasn s1 pjog "pauLIojsue) SO[ [BINIBU PUEB PIZLIOSUIM = (U[M) {pawiIojsues) S0] [eINIBU pue Paldafjal = (U[1) ‘pawriojsuery Sof [einjeu = (uj)

£99m 13d 9SI219X3 AIISUDIUT 9JBIIPOW JO UIW ()T PIPUIWIWOIIT PIAIIYIE J0F JOILIIPUI SNOWOIOYDIP = ISIDIIXI PIPUIWWOIT 9om 1od FuIsioraxs Juads sarnurwr = 9S1019xd AYoam Hjoom 1od Sunj[em paje[as as1Ioxd
10 S1Iq,, JO SAIMUIW = ISTOIIXI NSIIq 2am 1od Funyjem amsiof Jo saanurur = Jun{iem 2InsIa] yeam 1ad (sarro[es) £11a10e [earsAyd awm 9InsIaf 8103 = AITANIOE AINSIA] £2109s Juduodwod uonouny resatsdyd 71-45 =
Suraq-[[am [ed1sAyd €10s £19138q SdUrWIoyIad [edrsAyd = souewtogiad [earsAyd ¢(s/wr) paads 31es prder = paads pider ¢(s/w) paads 313 [ensn = paads [ensn 51919 ()4 N[BM O SPUOISS = SWT Y[BA\ W-(0F :SION

7y 70 ceee 61 L9°9T ¥ Y6’ 1E €7 ¢OSIDIOXI PIpUIIOINY
9IeT 181~ 0t 0S'C s €9°0 (434 11'e +(U]) 981219X APJaop\
9L¢ 68°0~ 0S't T L0°S 60°0- 19t 98°0 o(U]) 9SI0I9X3 SIIq
¥00° 10°¢- 0T €6'¥ YLy LY 06'C Sty +(U]) Supjem omsY
Tt 8.0~ 09°01TY 0L'81S°S 0T €61y 0T'68%°9 STS68Y £8°709°9 +ANADOR 2INSTa ]
p(UF)
8150 78’8 18°0S 6T'€ (YONYY 61°S 9T°¥S Sutaq-Tam [eatsiyq
S19° 06°0 8T w0 ¥8'C ¥$°0 ¥8'C poourwIIofIad [eatsAyq
S6L 970 €50 ¥6'T 0€°0 16°1 9¢€°0 161 wpaads prdey
00’ 6€°0 ¥€°0 8T'1 61°0 YTl €70 ST1 +paads fensn
€L6° 89°¢S S¥'0ST 79°s¢ TV 14T $8°8¢ 6'THT p(U]A) SWIT N[eA\ W-00
6¥¢ ¥6'0~ 8+'ClL 1T°€9 ve1L 6€'99 LS'T1 0259 AUDWYIENY
37 90°0 90t 1$°§ Iy vhs Iy 9 +81834 dn-mofjo,]
SLT 6’1 0r'1 080 050 LT 89°0 pSIIPIQIOWOD)
Ay €v°0 L99T L6'8T T1 0T S1 90
SLS LS°0 L9 ¥S'LT 6L°€ 169t ISy 7L9¢ LXopur ssewr £pog
L86 100°0 L99% L €V9r 9T 8t'9F €€ qSTodnuN[oA ApuaImy
679 €70 0009 6 £999 8¢ 8T'S9 Lv ($YIOM Apuarmy
4000°0S$
681 00T #I 1T¥8 8% L8 79 §Pa00X2 owodur A[rure,]
86" £998 €1 86'C6 €S L9°16 99 >3uisnoy AJruwey o[3urg
SLY L99C ¥ 98°L1 01 el ¥l qOUOE SIAI']
oot €Ce6 vl €6'IL Tv 6€°9L SS qparaured 10 parirejy
1523 ceel € SLT 1 LTy € -arenpers 98arj0n>
90’ €re ceeL 11 SS9 LT 0TS 8¢ P[EW]
000’ €eer T YL 01 Y91 Tl Peld
43 €9°0 001 6'S9 9¢'6 11%9 686 819 »STIA Ut 93y
S— as W % N as W % N as W % N
1891, (ST = u) s1[em SopuoN (8S = u) s1[em SoQq (€L = u) [[e32aQ J1IsLIdIdRIRY D)

sBoq 419y Y[BAA ION 00 PUB Y|BAA OUAA (€4 = U) Sleum(Q BoQ o sonsiieloeley) diysieumQ 1ed pue olydelbouweq *g ajqeL



Innovation in Aging, 2023, Vol. 7, No. 1

but health status did. Dog walkers had significantly lower
impairment in activities of daily living and lower triglycerides.
Comorbidities did not differ significantly between dog walk-
ers and nonwalkers.

Measures

Pet Ownership Measures

Pet ownership-related variables were assessed using multiple
sources, including a 10-year pet ownership history question-
naire and the NIA Health and Retirement Study (HRS) pet
ownership interaction module (National Center for Health
Statistics, 2020; NIA, 2012). The HRS pet ownership mod-
ule queried individuals who owned dogs about dog walking
behavior, including whether they walked their dog, how fre-
quently they walked their dog, and the average duration of
walks (Friedmann et al., 2020).

Physical Function Measures

The BLSA physical function measures include measures of
cardiorespiratory fitness (400-m walk time), lower body
strength (usual and rapid gait speed), overall physical per-
formance (physical performance), participants’ perceptions
of their physical function (physical well-being), and leisure
time physical activities (leisure activity, leisure walking, brisk
exercise, and recommended exercise).

Cardiorespiratory fitness

Cardiorespiratory fitness was assessed using 400-m walk time
Participants walked 10 laps around a 40-m course on a car-
peted interior corridor while accompanied by a study member
counting the laps. They were instructed to do so as quickly as
possible. Each lap time was recorded. Participant scores were
calculated based on the use of assistive devices and their abil-
ity to complete the distance either with or without a walking
aid (Simonsick et al., 2001a). Participants received standard
encouragement and were told the number of laps remain-
ing (Martinez-Amezcua et al., 2021). Time to complete the
400-m walk has previously been associated with both physi-
cal activity level and cardiovascular disease, with lower walk
time predicting increased physical activity level and decreased
cardiovascular disease (Trombetti et al., 2016; Winger et al.,
2020). Four hundred meter walk time is validated as a mea-
sure of physical fitness by a negative correlation (-0.79) with
peak VO2 (Simonsick et al., 2006). Lower time indicates bet-
ter function.

Lower body strength

Lower body strength was assessed over a 6-m indoor car-
peted course with participants walking at their usual walk-
ing speed (usual gait speed) for 6 m twice and then at their
maximum walking speed (rapid gait speed) for 6 m twice.
Time for each walk was measured with a stopwatch to the
hundredth of a second. The time for the fastest of the two
maximum speed walks was divided into six and provided
the rapid gait speed (m/s; Schrack et al., 2012). This mea-
sure is validated in older adults by treadmill validation of an
association with maximum oxygen consumption (Simonsick
et al., 2006). Higher scores reflect faster gait in meters per
second. The ideal usual gait speed is >1.0 m/s, however, cer-
tain daily activities may necessitate faster speeds (Sprague
et al., 2021).

Overall physical performance

The Healthy Aging and Body Composition Study physical per-
formance battery was used to assess the overall physical func-
tion of each participant. The score was derived as a composite
of the four components from the Short Physical Performance
Battery: usual gait speed as described earlier, time to stand-up
from and sit back down on an armless chair five times, ability
to hold three progressively more challenging balance-related
stances (semitandem, full-tandem and single-leg for up to 30 s)
each, and ability and time to walk a narrow (20 cm wide) 6-m
course. For the narrow walk, three attempts were completed
with the fastest successful walk time used as the score; having
three failures was scored as zero. Each test was scored on a
ratio scale with maximal performance as the denominator and
actual performance as the numerator. Maximal performance
for usual gait speed and the narrow walk was 2.0 m/s, for five
chair stands was § s, and for the standing balance test was 90 s.
For the narrow walk, three attempts were permitted to walk
without stepping on or outside the limits of the course more
than twice. Any performance exceeding the defined maximum
was assigned a score of 1.0 for that test. The physical perfor-
mance score constitutes the sum of these four ratio scores for
a maximum total of 4.0 (Simonsick et al., 2016; Simonsick
et al., 2001b). Higher values on this well-validated measure
(Simonsick et al., 2006) indicate better physical performance.

Physical well-being

The Medical Outcomes Study Short Form-12 (SF-12) was
used to provide individuals’ assessments of their own well-be-
ing. It consists of 12 self-rated items that capture eight
domains of self-rated health that generate physical compo-
nent summary (physical well-being) and mental component
summary (mental well-being) scores calibrated to popula-
tion norms (Ware, 2005; Ware et al., 1996). According to
the Centre for Health Service Development (Marosszeky &
Sansoni, 2005), a meta-analysis instrument review revealed
SF-12 to be a psychometrically sound tool with test-retest
reliability for the physical well-being score of 0.89; higher
scores indicate greater physical well-being (Frantzen et al.,
2021; Marosszeky & Sansoni, 2005)

Leisure Time Physical Activity Measures

Five measures of weekly leisure time physical activity were
calculated: total leisure time physical activity (leisure activity),
time spent walking (leisure walking), minutes spent in “brisk”
or exercise-related walking (brisk exercise), minutes spent
exercising (weekly exercise), and a dichotomous variable
(recommended exercise) indicating whether the participant
got the recommended 150 min of weekly moderate-intensity
exercise (Brach et al., 2004). Leisure time physical activity
was determined using a standardized questionnaire designed
specifically for the Health ABC study, modeled from com-
monly used physical activity assessments, including the leisure
time physical activity questionnaire. Participants were asked
if they participated in specific activities at least 10 times in
the past 12 months; if so, whether they had done them in
the past 7 days; and if so, the amount of time spent doing
each. They were also asked to name other physical activities
they participated in and answer similar questions about them.
Physical activity amounts were calculated based on activities
in the past 7 days and metabolic equivalent values of the tasks
(Brach et al., 2004). Higher values indicate greater leisure
time physical activity.



Covariates

Both increasing age and comorbidities are generally associ-
ated with diminished physical function. These variables have
the potential to confound the relationship of pet ownership
with physical function because pet owners were younger and
had fewer comorbidities than nonowners. Therefore, age and
comorbidities were added as predictors in analyses of changes
in physical health with aging. Age and comorbidities at the
first time for which both pet ownership and BLSA functional
data are available were used as covariates where indicated.
A summary of physical comorbidities at the same time was
also used as a covariate where indicated. Comorbidities
scores were calculated as the sum of the number of eight
conditions that the respondents reported (Friedmann et al.,
2020). Conditions assessed were heart disease (including
angina, myocardial infarction, heart failure, angioplasty, and
coronary artery bypass graft), diabetes, pulmonary disease,
cerebral vascular disease, lower extremity arthritis, lower
extremity pain, minor functional difficulty, and exertional
pain while walking.

Statistics

Descriptive statistics were used to portray the participants and
their index and survey visit characteristics. Characteristics of
pet owners and nonowners at both index and survey visits
were compared using #-tests for normally distributed contin-
uous variables, Wilcoxon rank sum test for nonnormally dis-
tributed continuous variables, chi-square tests for categorical
variables, and Fisher’s exact tests for categorical variables
with expected cell frequencies lower than five. Differences
in index visit physical function between cat and dog owners,
and in dog owners who walked their dogs at survey visit
and those who did not were examined in a similar manner.
Prior to multivariable analysis, data were cleaned and exam-
ined for outliers and normality. Four-hundred-meter walk
time, leisure walking, brisk exercise, and weekly exercise
were log-transformed and physical well-being was reflected,
and natural log-transformed. Unconditional intraclass cor-
relations indicated considerable dependence ranging from
0.38 (400-m walk time) to 0.75 (physical performance;
Supplementary Table 2).

A linear mixed models (LMM) approach was used to
examine changes in physical function and leisure time phys-
ical activities and compare changes by pet ownership status,
except a generalized logistic model was used for recom-
mended exercise, which had a dichotomous outcome. Pet
ownership associated with each BLSA assessment was used
as a time-varying covariate, unless noted otherwise. Thus, pet
ownership at each data collection point was considered in all
analyses except when pet ownership at index visit is specifi-
cally stated. Linear, or generalized linear, mixed models were
used to examine changes in outcomes over up to 13 years (M
= 7.5, 8D = 3.6). Separate models were used to examine the
association of pet ownership, dog ownership, and cat own-
ership to change in each outcome over time. Subsequently,
these analyses were rerun to include age and comorbidities as
covariates. In addition, LMM:s that simultaneously included
cat ownership, dog ownership, and the covariates were used
to examine the independent associations of cat and dog own-
ership to longitudinal changes in each physical function and
leisure time physical activity. We then ran LMM adjusting
for covariates that tested the associations of cat ownership
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versus dog ownership to longitudinal changes in physical
function and leisure time physical activity. A similar LMM
approach was used to examine differences in both overall
physical function/leisure time physical activities and changes
in physical function/leisure time physical activity between
dog owners who walked their dogs at the survey visit and
those who did not. Dog walking analyses modeled the effect
of this first dog walking status (time-invariant). Power was
adequate (>80%) with a medium effect size for the changes
in outcomes according to pet ownership, dog ownership, and
cat ownership, but not for the smaller samples comparing
dog owners who walked and did not walk their dogs. We cal-
culated Cohen’s d for the significant interactions of aging and
pet ownership status. We calculated the difference in changes
in outcomes over time between pet owners and nonown-
ers and divided this by the raw baseline outcome standard
deviation.

Results

At the index human-animal interaction assessment, 185
(29.04%) participants owned pets; 95 (14.91%) owned cats,
and 112 (17.58%) owned dogs. Fewer than 5% of the partic-
ipants owned a pet other than a cat or dog (Friedmann et al.,
2020). Index visit physical function of pet owners were com-
pared with those of nonowners (Supplementary Table 1). At
the index visit, pet owners took significantly less time to walk
400 m, indicating better cardiorespiratory fitness, had faster
usual and rapid gait speed, better overall physical perfor-
mance, and reported more total leisure time physical activity
but no other measures of leisure time physical activity, than
nonowners. There were no significant differences in physical
well-being between pet owners and nonowners.

Changes in Outcomes With Aging

As hypothesized, all physical function outcomes declined over
time, p’s < .001 (Supplementary Table 3).

Association of Pet Ownership With Changes in
Outcomes With Aging

Pet ownership was associated with less decline in most
physical functional domains, but not in leisure time physical
activities, after controlling for age and comorbidities (Table
4). Pet owners experienced significantly smaller increases in
time to walk 400 m (Figure 2A, effect size [ES] = -0.40),
decreases in physical performance score (Figure 2B, ES =
0.35), usual and rapid gait speed (Figures 2C and D, ES =
0.15,0.13), and physical well-being than nonowners (Figure
2E, ES = -0.25).

Associations of Dog Ownership and Cat Ownership
With Changes in Outcomes With Aging

In separate analyses, both dog ownership and cat ownership
were associated with less decline in some physical function
measures (Table 4). Dog owners experienced significantly
less deterioration in overall physical performance (p = .046,
ES = 0.20) and rapid gait speed (p = .015, ES = 0.22) than
people who did not own dogs after controlling for age and
comorbidities. Cat owners exhibited significantly less deteri-
oration in 400-m walk speed (p < .001, ES = -0.36), physical
function (p < .001, ES = 0.35), and physical well-being (p =
.009, ES = -0.29) than people who did not own cats after
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Table 4. Changes in Physical Function Variables With Aging According to Pet Ownership, Dog Ownership, and Cat Ownership, Adjusted for Age and
Comorbidity (n = 637)
Outcome Interaction ~ With Follow-up  Interaction  With Follow-up  Interaction = With Follow-up
PO est PO se PO p DO est DO se DO p CO est CO se COp
400-m Walk time (wln) -0.006 0.001 <.001 -0.002 0.001 113 -0.005 0.001 <.001
Physical performance 0.015 0.003 <.001 0.009 0.004 .046 0.015 0.004 <.001
Usual speed 0.003 0.002 .032 0.003 0.002 244 0.002 0.002 .346
Rapid speed 0.005 0.002 .030 0.008 0.003 .015 0.002 0.003 .507
Physical well-being (rln)* -0.008 0.003 .002 -0.002 0.004 501 -0.009 0.003 .009
Leisure activity -21.594 25.549 .398 -36.534 36.648 319 -3.633 35.162 918
Leisure walking (In) 0.040 0.031 195 0.056 0.044 202 -0.010 0.042 .820
Brisk exercise (In) -0.015 0.041 717 -0.057 0.058 331 0.052 0.057 361
Weekly exercise (In) 0.019 0.039 .630 -0.042 0.056 447 0.092 0.054 .092
Recommended exercise -0.005 0.033 .888 -0.036 0.044 .821 -0.035 0.047 455

Notes: PO = pet ownership, nonownership is reference category; DO = dog ownership, nonownership is reference category; CO = cat ownership,

nonownership is reference category; est = parameter estimate; se = standard error; 400-m Walk time = seconds to walk 400 meters; usual speed = usual
gait speed (m/s); rapid speed = rapid gait speed (m/s); physical performance = physical performance battery score; physical well-being = SF-12 physical
function component score; leisure activity = total leisure time physical activity (calories) per week; leisure walking = minutes of leisure walking per week;
brisk exercise = minutes of “brisk” or exercise related walking per week; weekly exercise = minutes spent exercising per week; recommended exercise =
dichotomous indicator for achieved recommended 150 min of moderate intensity exercise per week; (In) = natural log transformed; (rln) = reflected and

natural log transformed; (wln) = winsorized and natural log transformed. Bold is used to highlight significance p <.05.

aScore reflected, lower is better.

controlling for age and comorbidities. Dog and cat owner-
ship were not associated with changes in leisure time physical
activity measures.

Additional analyses examined the independent associ-
ations of dog ownership and cat ownership to physical
function outcomes by entering both dog ownership and cat
ownership into the models simultaneously. They provided
similar results (Supplementary Table 4). Sensitivity analy-
sis (Supplementary Table 5) using index visit pet ownership
characteristics instead of time-varying pet ownership charac-
teristics at the time of each physical function assessment as
predictors produced similar results as those reported in Table
4, with two exceptions. Pet ownership at the index visit was
not related to changes in rapid gait speed, and dog ownership
at the index visit was not related to changes in overall phys-
ical performance.

Analyses comparing changes in the physical function of
dog owners exclusively and cat owners exclusively with aging
(Table 5) demonstrated no significant difference between
the groups. Changes with aging in 400-m walk time, physi-
cal performance, usual gait speed, rapid gait speed, physical
well-being, and leisure time physical activity did not differ
significantly between dog owners exclusively and cat owners
exclusively.

Dog Walking and Change in Outcomes With Aging

There were no significant differences in changes in physical
function or and most leisure time physical activity variables
with aging between dog owners who walked their dogs and
those who did not (Table 5). However, time spent in leisure
walking changed differently for dog owners who walked and
did not walk their dogs. Leisure time walking was greater
for dog owners who walked their dogs at index visit. Dog-
walkers’ leisure time walking decreased over time, while
nondog-walkers’ leisure time walking increased (p = .001, es
= -0.74). At 10 years, dog walkers’ and nonwalkers’ leisure

time walking did not differ significantly (point estimate =
4.374, 95% confidence interval [CI] 3.770 to 4.979, point
estimate = 4.496, 95% CI 3.319 to 5.619, p = .886).

Discussion

The results of this study indicate that pet ownership is asso-
ciated with better-preserved physical function in communi-
ty-dwelling older adults. This work provides an important
extension of previous cross-sectional evidence discussed in
the introduction by providing a longitudinal perspective on
pet ownership and physical function. It establishes clear evi-
dence that pet ownership is associated with slower deterio-
ration over time in physical functioning among older adults.
Of note, the study includes longitudinal objective measures
of physical function as well as the more typical question-
naire-based assessments (Koohsari et al., 2020). In the cur-
rent study, pet ownership was related to less deterioration
in longitudinal objective measures of physical function, but
not to changes in leisure time physical activity assessed with
questionnaires.

The study did not produce evidence that dog ownership or
cat ownership was superior in relationship to maintenance of
physical function in older adults. This suggests that aspects
other than the physical activity associated with dog owner-
ship are associated with the maintenance of physical func-
tion. We can speculate that the need to move about and care
for any animal could be a helpful impetus for physical activ-
ity that promotes function. Similarly, dog walking was not
associated with different trajectories of change in objective
measures of physical function. A possible explanation is that
dog walking might not add to total walking; the same people
who walk with the dog might also perform equal activities to
maintain physical function with or without it. This conjec-
ture is supported by the finding that by the end of the study,
when fewer individuals owned pets, total walking did not dif-
fer significantly between those who walked and did not walk
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Figure 2. Changes in five measures of physical function according to pet ownership status with 10 years of aging, estimates based on linear mixed

models that include age and comorbidities as covariates.

their dogs. Of note, the comparison of dog walkers with dog
owners who do not walk their dogs lacks power due to small
sample sizes and requires further replication.

In the current study, we controlled for age to address the
staggered entry of individuals into the study because older
adults’ physical function does decline over time, and it
declines faster with age. It is important that the results of this
study not be generalized to a younger population, where the
physical function may not deteriorate, and the relationship
of pet ownership to health may be different. In a popula-
tion-based study of Australian adolescents, neither pet owner-
ship nor time spent caring for the pet were related to health or
well-being (Mathers et al., 2010). It also is possible that time
spent with a pet is a factor in how pet ownership is related to
health. In the aforementioned study, despite having high rates
of pet ownership, adolescents spent little time with their pets
(Mathers et al., 2010). Older adults may spend more time
with their pets than younger adults or adolescents who spend
more time in other leisure time physical activities.

In the current study, we also controlled for comorbidities.
The comorbidity index included minor difficulties in physi-
cal function. Including this variable may over-adjust and thus
obscure some pet ownership or dog walking-related differ-
ences in changes in physical function over time.

The findings in this study confirm the importance of using a
longitudinal approach to examine of the relationship of expo-
sure and outcomes as well as controlling for confounders. In
bivariate cross-sectional analysis, all outcomes except recom-
mended physical activity and high-intensity exercise minutes
were significantly related to pet ownership. In contrast, in the
longitudinal analyses that controlled for age and comorbid-
ities, changes in all physical function variables were related
to pet ownership, but changes in leisure time physical activ-
ity were not. This finding suggests that leisure time physical
activity would not change whether people kept pets or did
not.

In the current study, dog ownership and cat ownership both
made independent associations to longitudinal changes in
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Table 5. Estimates for Interaction Parameters From Linear Mixed Models Examining the Associations of Dog Ownership Exclusively (Without Cat
Ownership) Versus Cat Ownership Exclusively (Without Dog Ownership) and the Association of Dog Walking to Changes in Physical Function Variables

With Aging, Adjusted for Age and Comorbidity (n = 141, 73, Respectively)

Outcome Interaction With Follow-up Interaction With Follow-up
DvC est DvC se DvCp DW est DW se DW p
400-m Walk time(wln) 0.003 0.002 .110 -0.001 0.003 .828
Physical performance -0.011 0.006 .068 -0.0004 0.010 968
Usual speed -0.002 0.003 .543 -0.002 0.005 .660
Rapid speed 0.002 0.008 645 0.011 0.009 239
Physical well-being (rln)? 0.004 0.005 481 0.005 0.009 .593
Leisure activity -15.557 52.786 .768 -16.318 99.130 .869
Leisure walking (In) 0.102 0.056 .069 -0.265 0.081 .001
Brisk exercise (In) -0.069 0.084 413 -0.071 0.144 .624
Weekly exercise (In) -0.111 0.081 171 -0.045 0.140 751
Recommended exercise 0.094 0.067 163 0.094 0.067 163

Notes: DvC = dog vs cat ownership, reference category is cat ownership; DW = dog walkers vs nonwalkers, reference category is nonwalkers; est =
parameter estimate; se = standard error; 400-m Walk time = seconds to walk 400 meters; usual speed = usual gait speed (m/s); rapid speed = rapid gait
speed (m/s); physical performance = physical performance battery score; physical well-being = SF-12 physical function component score; leisure activity =
total leisure time physical activity (calories) per week; leisure walking = minutes of leisure walking per week; brisk exercise = minutes of “brisk” or exercise
related walking per week; weekly exercise = minutes spent exercising per week, Recommended exercise = dichotomous indicator for achieved recommended
150 min of moderate intensity exercise per week, (In) = natural log transformed, (rln) = reflected and natural log transformed, (wln) = winsorized and

natural log transformed.
*Score reflected, lower is better.
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Figure 3. Changes in dog owners’ weekly time spent walking according
to dog walking status with 10 years of aging, estimates based on linear
mixed models that include age and comorbidities as covariates (n = 73).

physical function in the same direction but not to leisure time
physical activity. The results of this study indicate that dog
ownership and cat ownership are related to less deterioration
in physical functioning as older adults age. The finding that
dog ownership was not related to higher intensity leisure time
physical activity is consistent with evidence that that own-
ing a dog was not associated with medium-to-high-intensity
physical activities (Koohsari et al., 2020). This implies that
the type of person who owns a dog would do more physical
activity even if they did not have a pet. No previous studies
of which we are aware evaluate the relationship of cat owner-
ship to leisure time physical activity.

Any benefit of dog ownership for older adults would be par-
ticularly important for individuals who are socially isolated

(Carr et al., 2021). A recent population-based cross-sectional
study of 9,856 community-dwelling older adults in Japan
found that socially isolated older adults who never owned
a dog were more likely to report lower psychological health
than current or past socially isolated dog owners (Ikeuchi et
al., 2021). Dog ownership may increase opportunities for
socially isolated older adults to engage in physical as well
as social activities, potentially improving both function and
psychosocial health in this population. It is important to rec-
ognize that individuals with more impaired ADLs who live
alone will have difficulty caring for a pet, especially a dog,
without outside assistance. The current study addressed a
healthy population, and thus these findings cannot be gener-
alized to a more impaired group.

Of course, it is also possible that individuals who experi-
enced decreases in physical function rehomed their pets, and
this led to the apparent relationship of not owning a pet to
deterioration in physical function. The data are less support-
ive of this idea because the association of pet ownership with
the maintenance of physical function was present for both
cat and dog owners and was not attributable to dog walking.

Several previous cross-sectional studies associated dog
ownership, and dog walking in particular, with more physi-
cal activity or better physical function (Christian et al., 2013;
Coleman et al., 2008; Dall et al., 2017; Taniguchi et al., 2019;
Thorpe et al., 2006). They differ from the current study that
focuses on the trajectory of change, rather than the relative
amount of, physical activity. In fact, the graphs suggest that
there are differences in some measures of physical activity at
specific time points. For example, Figure 3 demonstrates that
at index visit, dog walkers spent more time walking than did
dog owners who did not walk their dogs. However, this dif-
ference disappeared as the participants aged.

Use of linear mixed models with random intercepts
enhances the interpretation of differences in changes in out-
comes according to pet ownership-related characteristics.
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We treat pet ownership as a time-variant covariate.
Participants only count as pet owners during the assess-
ment occasions when they had a pet. This minimizes the
impact of participants rehoming their pets on the results of
the analysis. They are considered as nonowners in the next
assessment. Furthermore, the random intercept models
used for analysis, provide a unique baseline for each per-
son which is used to examine trajectories of change inde-
pendent of the starting point. This minimizes the effects of
participants’ overall activity levels on changes in physical
function.

Limitations

Using the BLSA participants for this study had the advan-
tage of a large well-described group of older adults with an
extensive longitudinal objective evaluation of physical func-
tion. However, this sample is more affluent, White, and edu-
cated that the general aging population. The findings in this
sample should be replicated in a more representative sample.
This study examines dog relationships and dog related activ-
ities at one point in time, the survey visit. Data about dog
walking may not accurately reflect the entire period over
which physical function was assessed. Furthermore, attach-
ment to the pet and the amount of time spent dog walk-
ing were not included in the analyses. These variables may
have an impact on the magnitude of the physical benefits
from pet ownership. The BLSA data are collected over time,
allowing for longitudinal examination of change in physical
function. Additional longitudinal assessment of attachment
to pets and dog walking will permit future evaluation of
their relationships with changes in physical function. Self-
selection bias is a factor in this study because individuals are
not randomly assigned to pet ownership groups. This limits
causal inferences.

Conclusion

This study provided longitudinal evidence suggesting that
pet ownership moderates age-related declines in physical
functional status later in life. Pet ownership was associated
with less deterioration with aging over a mean of 7.5 years
in five of the six measures of physical function, including the
Health ABC Physical Function Battery, in community-dwell-
ing older adults. There was no evidence that the association
of dog and cat ownership with physical function differed or
that dog walking was related to changes in physical function
with aging. There also no evidence that pet ownership mod-
erated age-related declines in leisure time physical activity in
this population.
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