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Abstract

Objectives: To examine associations between sustained ownership of a pet and cognitive 

outcomes among a national sample of U.S. adults.

Methods: Weighted linear mixed models were estimated using the Health and Retirement Study 

(2010–2016, n=1,369) to compare repeated measures of cognitive function between respondents 

who endorsed owning a pet in a sustained manner (>5 years), versus those who owned a pet ≤5 

years, and non-pet owners.

Results: Respondents age 65+ who owned a pet >5 years demonstrated higher composite 

cognitive scores, compared to non-pet owners (β=0.76, p=0.03). Sustained pet ownership was 

associated with higher immediate (β=0.3, p=0.02) and delayed (β=0.4, p=0.007) word recall 

scores. There were no significant differences in cognitive scores between pet owners and non-

owners aged ≤65.

Discussion: Sustained ownership of a pet could mitigate cognitive disparities in older adults. 

Further studies are needed to examine potential causal pathways, including physical activity and 

stress buffering, versus selection effects.
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Introduction

Approximately 5.8 million Americans are currently living with dementia (Plassman et 

al., 2007; Zhang et al., 2021) – a term that describes a group of progressive, incurable 

neurological syndromes associated with irreversible cognitive decline and behavioral 

changes. The number of Americans living with Alzheimer’s dementia and other cognitive 

disorders is expected to more than double in the next 30 years, as the proportion of U.S. 
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older adults increases (Zhang et al., 2021). By 2050, costs associated with Alzheimer’s and 

related dementias could top $1.1 trillion (Alzheimer’s Association, 2021), and caregiver 

burden carries high psychological and physical morbidity (Zhu et al., 2015).

Approximately one-third of dementia cases are attributable to modifiable causes, including 

physical inactivity, isolation, cardiovascular disease and hypertension, depression/anxiety, 

and chronic stress (Livingston et al., 2020). Efforts to support lifestyle habits that reduce the 

likelihood or severity of these conditions offer an important strategy to optimizing cognitive 

health for older adults. However, lifestyle interventions must be paired with robust evidence 

and subsequent public policy to support equitable implementation of any recommended 

strategies (Phelan et al., 2010), given known disparities in cognitive health by social position 

(e.g., race, ethnicity, gender, socioeconomic status [SES] (Farina et al., 2020; Garcia et al., 

2019; Mayeda et al., 2016; Turrell et al., 2002; Weden et al., 2018))

Pet ownership represents an important yet understudied aspect of older adults’ lifestyle and 

social environment that could influence cognitive health. Approximately 50% of older U.S. 

adults are pet owners (Applebaum, Peek, et al., 2020; Bibbo et al., 2019). Pet ownership 

is thought to influence many health and disease outcomes (e.g., cardiovascular health, 

loneliness, and depression) via emotional support and stress buffering, but little is known 

about the impact of pet ownership on cognitive health or dementia risk (Barroso et al., 2021; 

Gee & Mueller, 2019; Tomlinson et al., 2021). This is a critical gap in knowledge, as a 

growing body of evidence links pet ownership to several dementia risk factors and modifiers 

(e.g., Allen et al., 2001, 2002; Barroso et al., 2021; Christian et al., 2013; Gee & Mueller, 

2019; Handlin et al., 2011; MacLean et al., 2017; Miller et al., 2009; O’Haire et al., 2019; 

Pendry & Vandagriff, 2019; Rehn et al., 2014; Tomlinson et al., 2021). Prospective research 

that focuses on causal pathways between pet ownership and cognitive health could enhance 

the development of programs to support older adults who are interested in maintaining or 

initiating pet ownership, but such work must first be informed by longitudinal population-

based data that are generalizable to the U.S. population.

Human-animal interaction (HAI) refers to the dynamic and mutual exchanges between 

human and non-human animals (Griffin et al., 2019). Much of the HAI literature to date 

has focused on how HAI (i.e., dogs) benefits humans’ affect and stress (Allen et al., 2001, 

2002; Beetz et al., 2012; Crossman et al., 2020; McConnell et al., 2011). Significantly 

less attention has been given to how interactions with companion animals impact human 

cognition or other neurological outcomes, particularly in adult samples (Gee, Fine, et al., 

2015; Gee, Friedmann, et al., 2015; Thayer & Stevens, 2021; Trammell, 2019). However, 

some investigators hypothesize that HAI (e.g., gazing at pets, directed attention to pets) 

could promote short-term cognitive health through enhanced attentional control, working 

memory, and reduced autonomic responses to stress (Thayer & Stevens, 2021).

Despite hypotheses that interactions with companion animals may benefit cognition, short-

term studies have found no impact of HAI on select cognitive domains such as working 

memory (Gee, Fine, et al., 2015; Gee, Friedmann, et al., 2015) and long-term memory (e.g., 

Trammell, 2019). Potential explanations for the lack of observed associations between HAI 

and cognition have been proposed (Thayer & Stevens, 2021). First, the threshold for the 
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impact of HAI on cognition may be hard to reach using study designs that focus on short-

term interactions with unfamiliar (and therefore unbonded) animals (Thayer & Stevens, 

2021). Second, there may be a time lag for the effects of HAI on cognition (e.g., Handlin et 

al., 2011; Thayer & Stevens, 2021) and the duration of exposure and number of interactions 

may be particularly important to account for in the context of examining the impact of HAI 

on cognitive functioning. Third, most studies have focused on short-term interactions with 

unfamiliar dogs vs. the impact of interactions with individuals’ own companion animals, 

with whom individuals’ likely have more enjoyable and/or stressful experiences. Thus, it 

may be particularly beneficial to examine whether and how pet ownership, rather than 

short-term HAI, is related to human cognition over time. To this end, the dearth of studies 

on the effect of owned pets on long-term cognitive decline in older adults stands out as a 

substantial knowledge gap.

In the current study, we evaluated associations between ownership of a pet and repeated 

measures of cognitive health among a national sample of U.S. adults aged 50+. We 

hypothesized that ownership of a pet would be associated with disparities in cognitive 

performance, and that this association would be strongest among older adults who endorsed 

sustained ownership of a pet (i.e., >5 years). Building on prior findings regarding cognitive 

health disparities, we also examined differential effects of long-term pet ownership among 

sociodemographic subpopulations.

Methods

The Health and Retirement Study

The Health and Retirement Study (HRS) is a large, nationally representative and diverse 

prospective cohort of U.S. adults aged 50+, designed to investigate the health, social, 

and economic implications of aging of the American population. This biennial survey 

collects a wide range of data on health, cognition, family, employment, and wealth, with 

oversampling of households with Black, Hispanic, and other racial and/or ethnic minority 

participants. Half of the sample was randomly assigned to face-to-face interviews while the 

other half was assigned to telephone interviews in each wave. The HRS follows respondents 

longitudinally until death and replenishes the sample every six years with younger cohorts. 

If a respondent is unable or unwilling to participate in the survey, the HRS attempts to 

identify a proxy respondent (usually a spouse or adult child) to complete the survey for them 

(Sonnega et al., 2014).

The present study utilized health information from the core HRS dataset, starting with the 

2010 survey wave (baseline) and followed HRS participants up to 2016. Detailed companion 

animal questions became available in the 2012 wave and were administered to a subsample 

of participants.

Approvals

This study was deemed “non-regulated” by the Medical School Institutional Review Board 

at the University of Michigan, as only publicly available, de-identified data were used.
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Variables

Pet ownership—The 2012 HRS wave included questions about companion animals, 

which were included in a module that was randomly assigned to a subset of study 

participants. Pet ownership was assessed based on participants’ responses to the question 

“Do you currently have any pets?” Participants were further asked “How long have you 

had your (pet/pets)?” If participants had more than one pet, HRS interviewers asked the 

participants to answer based on the pet they had owned the longest. Participants chose one of 

the answers (less than 1 year [y], 1–2 y, 3–5 y, 6–9 y, 10+ y, and “always” was volunteered 

by 33 participants). Based on the cutoffs and distribution of the answers, as well as studies 

of potential behavioral or environmental modifiers of dementia risk that demonstrate the 

impact of cumulative exposure on dementia incidence, this variable item was categorized 

into non-pet owners, pet owners ≤5 years, and pet owners >5 years. Although the duration 

of which stress or protective factors affect dementia risk has yet to be determined, chronic 

activation of physiological systems such as the HPA axis are postulated to have the largest 

impact on risk of dementia and other comorbidities including metabolic dysfunction and 

cardiovascular disorders (Mayeux & Stern, 2012; Yuede et al., 2018). Additionally, a pivotal 

study on the exposure of physical activity and diet as protective factors for Alzheimer’s 

dementia demonstrated a cumulative effect over a 12-year timespan (individuals were 

followed for a mean (SD) of 5.4 (3.3) years), with benefits of diet and exercise increasingly 

evident beyond the five-to-six-year time interval (Scarmeas et al., 2009). Consequently, 

we chose to study similar time intervals for our exposure of interest (pet ownership) on 

cognition.

Cognitive outcomes: composite cognitive score and individual cognitive test 
score—Only respondents who had normal cognition in 2010 (per composite score) were 

included in the analyses. The HRS core interview objectively assessed cognitive function 

with a range of individual tests including immediate and delayed 10-noun recall, serial 

seven subtraction test, backwards number counting, vocabulary, and mental status. Using an 

algorithm described in Iwashyna et al. (2010) and developed by Langa and Weir (2010), 

scores from the immediate and delayed 10-noun recall test, serial seven subtraction test, 

and a backwards count from 20 test were summed to yield a composite cognitive score 

(see Table 1 for assessment details and range). The composite score was then converted 

to a 27-point scale which allowed for the classification of respondents into 3 categories: 

dementia (composite score 0–6), cognitive impairment, not dementia (CIND, composite 

score 7–11), and normal cognition (composite score 12–27). Participants with normal 

cognition at baseline (2010) were included in the study.

To account for missing data, we utilized imputed datasets of cognitive scores provided 

by the HRS. The imputed cognitive data were provided by the HRS. Imputation 

procedures of cognitive measures included non-changing baseline demographics, wave-

specific demographics, and other wave-specific predictor variables in addition to the 

cognitive measures. First, the HRS assembled the baseline demographic variables, and 

imputed missing values. As the next step, they assembled the wave-specific variables 

and imputed missing values where necessary. Finally, cognitive measures were assembled, 
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and missing values were imputed with non-changing baseline demographics, wave-specific 

demographics, and other wave-specific predictor variables.

Covariates—Baseline (2010) demographic variables included age, sex, and race/ethnicity. 

Age was coded as a binary variable: <65 years and ≥ 65 years based on the age 

distribution of the participants. Race/ethnicity was categorized into four groups: Hispanic; 

non-Hispanic White; non-Hispanic Black/African American; and non-Hispanic other race/

ethnicity (American Indian, Alaska Native, Asian, Native Hawaiian, Pacific Islander, and 

other race/ethnicity). Common comorbidities (hypertension, diabetes, and depression) were 

defined by either of two criteria: self-report of physician diagnosis, or self-reported use of 

condition-specific medications. Relationship status was categorized as married/cohabiting 

or other. Smoking status was categorized as current smoker, ex-smoker, and non-smoker. 

Alcohol consumption was divided into three categories: current, past, and none. Physical 

activity was presented as a Metabolic Equivalent (MET) score, accounting for frequency 

of mild activity, moderate activity, and vigorous activity (He & Baker, 2005; Wen et al., 

2014). The final MET score ranged from 0 to 16.33. Finally, family income was retrieved 

from RAND HRS files (RAND Center for the Study of Aging, 2021) and categorized into 

two groups (<15,900, 15,000+). As obesity (BMI), hypertension, and diabetes (variables 

hypothesized to be affected by pet ownership) are established dementia risk factors 

(Livingston et al., 2020; Ma et al., 2020), each was considered a potential mediator between 

the relationship between pet ownership and cognitive function and thus not included in the 

regression models to avoid over-adjustment.

Statistical analysis—Descriptive statistics were calculated as proportions for categorical 

variables and as means and standard errors for continuous variables. The weighted 

prevalence and mean, accounting for strata, 2010 HRS household-level and respondent-

level weights, were calculated for the entire sample and by pet ownership duration. We 

normalized the individual weights within a household, so that the sum of the individual 

weights within a given household is equal to the number of people in that household. 

Sub-sample analyses were performed by adding a DOMAIN statement in proc surveymeans 

and DOMAIN=ROW within the TABLE statement in proc surveyfreq. This allowed us 

to retain all clusters of the entire sample. These statements appropriately include those 

clusters to properly estimate standard errors while properly filtering down to the subgroup of 

interest.

Associations between ownership of a pet and repeated cognitive measures were then 

examined. Participant-specific composite cognitive scores, and each individual cognitive 

test score from 2010 to 2016, were treated as repeated outcomes in the models. We evaluated 

pet ownership in 2012 in relation to cognitive performance that were repeatedly measured 

over a 6-year time span, every other year from 2010 to 2016. These temporal associations 

were analyzed with mixed linear models. We incorporated survey weights to account for 

differential selection probabilities and potential non-response bias in all regression models. 

Likelihood ratio tests were performed among models with different structure of covariance, 

with/without random intercept and slope to determine which model should be the final 

model. Sandwich variance estimators were obtained for the fixed effect and the variance. 
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Weighted mixed models with a random intercept for each individual and a random slope 

for pet ownership category and variance component covariance were used to estimate 

the crude and adjusted coefficient (b) and p-value. In our regression models, we have 

included covariates based on their relevance to pet ownership and cognition. Rather than a 

stepwise approach that is data driven, we have included all relevant covariates in our models 

simultaneously. Models were adjusted for age, race/ethnicity, education, marital status, 

family income, and survey year. Furthermore, we examined these associations in a sample 

stratified by sociodemographic variables (age, race/ethnicity, marital status, education, 

gender, and family income) by using the WHERE statement in proc glimmix. Models were 

adjusted for all covariates above except for the stratification variable. Cardiovascular risk 

factors (diabetes, hypertension, and BMI) were further included in additional models to 

examine their potential mediating role in the association (Table S1). In 2010, in addition to 

non-pet owners (n=38), 38 respondents reported having pets for less than a year in 2012. To 

address this potential misclassification, we also conducted a sensitivity analysis classifying 

these 38 as non-pet owners (Table S2). Though imputed cognitive data were not available 

for 2018 and 2020, we conducted a sensitivity analysis including those with nonmissing 

cognitive data in 2018 and 2020 (n=969) (Table S3).

All analyses were performed in SAS version 9.4 and accounted for the strata (STRATUM), 

2010 HRS household-level (MWGTHH) and respondent-level survey weights (MWGTR), 

and household ID in mixed linear models.

Results

Almost half of the participants (weighted prevalence: 47%) reported current pet ownership 

in 2012. Weighted summary statistics of demographic, health, and lifestyle characteristics 

are presented in Table 2. Among pet owners, 19% had pets for one to five years, and 

28% had pets for more than five years. The mean age of the participants was 65.5 years 

(±0.3), 37% were men, 63% were women (other gender identities and/or expressions were 

not examined in the HRS). About 78% identified as non-Hispanic White. Long-term pet 

owners were more likely to be younger, women, married or cohabiting, identify their race 

and ethnicity as non-Hispanic White, report higher family income, have lower BMI, report 

higher physical activity, and have lower blood pressure, compared to non-owners. Long-term 

pet owners were more likely to have depression than non-owners.

The weighted mean composite cognitive score from 2010–2016 by pet ownership duration 

is shown in Figure 1. As indicated in this figure of unadjusted data among individuals aged 

65+, those who owned pets more than five years, in comparison to those did not own pets, 

had a higher mean composite cognitive score at baseline and each subsequent wave across 

the 6-year follow-up interval. With the exception of the 2016 wave, those with pet owners 

more than 5 years, in contrast to pet owners who owned pets less than 5 years, also had a 

higher mean composite cognitive score at baseline and each subsequent wave.

Table 3 displays associations between ownership of a pet and repeated cognitive measures 

among all respondents from adjusted linear mixed models with a random intercept for 

each individual and a random slope for pet ownership, stratified by age group. Covariates 
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included age, gender, education, marital status, race/ethnicity, family income, survey year, 

and depression (see Table S4 for the full model estimates). No significant differences were 

seen in cognitive test scores across the entire sample.

Upon stratification of the sample by age (≥65 years vs <65), among those who were ≥ 65 

years, respondents who owned a pet >5 years demonstrated a 0.76 higher mean difference 

in composite cognitive score in comparison to non-pet owners, in any given survey year 

(adjusted p=0.03). Similarly, in any given survey year, respondents aged ≥ 65 years who 

owned a pet >5 years also demonstrated a 0.30 higher mean difference in immediate word 

recall score (adjusted p=0.02), and 0.40 higher mean difference delayed word recall score 

(adjusted p=0.007) in comparison to non-pet owners. No significant differences were seen 

with the serial 7’s task or backward count scores. The associations between ownership of a 

pet and repeated cognitive measures among all respondents from linear mixed models with 

a random intercept and a random slope from the sensitivity analyses remained similar to the 

results from the primary analyses (Table S1, S2, S3).

We further stratified the sample by race/ethnicity, marital status, education, gender, and 

family income to examine their potential role as moderators in associations between 

ownership of a pet and total composite cognitive scores (Table 4). Aside from age (discussed 

above), after accounting for strata, 2010 HRS household-level and respondent-level weights, 

other sociodemographic variables did not modify the associations between ownership of a 

pet and cognitive scores.

Discussion

In this study, we examined associations between sustained ownership of a pet and cognitive 

function among a national sample of U.S. adults. We found that, among a national, 

longitudinal cohort of U.S. adults with normal cognition, almost half owned pets. Among 

participants who were ≥ 65 years old, those who owned their pet for longer durations 

(>5 years) had higher mean composite cognitive scores over time in comparison to those 

who owned their pet for shorter periods (≤5 years), and those who did not own pets. 

This association was strongest for tests of verbal memory. These findings provide early 

evidence to suggest that long-term pet ownership could be protective against cognitive 

disparities, providing a novel and fundamental step to examine how sustained relationships 

with companion animals may contribute to brain health among older adults. We expand on 

potential mechanisms for these findings below.

Notably, our findings are somewhat inconsistent with those from a recent study also using 

the HRS: Branson and Cron found no evidence of associations between pet caretaking and 

cognitive function among the HRS participants (2021). Importantly, their study measured 

time spent taking care of a pet regardless of ownership status (i.e., those who reported 

>0 hours spent taking care of a pet on a given week, compared to those who reported 

0 hours), rather than self-reported pet ownership, and they did not examine age-specific 

effects (Branson & Cron, 2021). A key finding of our study was the effect of pet ownership 

on cognitive function by age. Indeed, only participants aged 65 and above experienced 

relationships between pet ownership and cognition. Given that late-onset Alzheimer’s and 
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other forms of dementia/cognitive impairment are most likely to manifest after age 65 

(Plassman et al., 2007), we postulate that if a causal pathway between pet ownership and 

cognitive decline exists, benefits of pet ownership would be most apparent in participants in 

their seventh decade and above. In addition to this age-specific finding, we also found that 

many sociodemographic and health characteristics differed between long-term pet owners, 

short-term pet owners, and non-owners; however, there were no significant findings related 

to long-term pet ownership in models stratified by race, marital status, education, gender, 

and family income.

Although causal biological pathways cannot be determined from these population-based 

data, our findings allow speculation about mechanisms by which sustained ownership 

of a pet could protect cognitive function. A growing number of studies have identified 

associations between pet ownership and factors linked to cognitive function in humans. 

One area of increasing interest is the effect of oxytocin on brain function. Oxytocin is a 

neuropeptide produced in the hypothalamus that influences lactation, reproductive function, 

and mother-infant bonding. Oxytocin has also been shown to affect social cognition and 

memory encoding in humans (Guastella et al., 2008). Several studies have identified 

associations between oxytocin levels and pet interaction and bonding among dog owners 

(Handlin et al., 2011; MacLean et al., 2017; Miller et al., 2009; Rehn et al., 2014), raising 

questions about oxytocin as a mechanism by which pet ownership could benefit cognitive 

health.

We also found that respondents who endorsed sustained ownership of a pet tended to show 

indicators of greater physical activity (i.e., MET score), lower BMI, and lower incidence 

of diabetes and hypertension than short-term and non-owners, providing other potential 

mechanisms for our results. These findings are consistent with previous literature often 

showing that pet owners tend to be healthier on a variety of physical health measures 

than non-owners (e.g., Allen et al., 2001; Friedmann et al., 2013; Gee & Mueller, 2019). 

Although findings regarding the association between pet ownership and physical activity 

are mixed, pet ownership, and particularly lifestyle habits associated with dog ownership, 

could provide cognitive as well as physical benefits (Christian et al., 2013). Higher levels 

of exercise in mid-life are associated with reduced cognitive decline and brain atrophy in 

older adults (Bugg & Head, 2011; Vemuri et al., 2012). A physically active lifestyle is 

also associated with reductions in biomarkers β-amyloid burden, hippocampal atrophy and 

total brain atrophy associated with Alzheimer’s dementia, among at-risk late-middle-aged 

individuals (Okonkwo et al., 2014; Rovio et al., 2010).

The impact of stress on cognition, and potential stress-buffering effects of pet ownership, 

also deserve consideration in the context of our findings. The detrimental effect of chronic 

stress on cognitive decline has been extensively studied, with a growing body of literature 

linking cumulative stress to Alzheimer’s and other forms of dementia. Further, brain 

regions involved in verbal memory, including the dorsolateral cortex and hippocampus, 

may be particularly vulnerable to effects of long-term stress (Arnsten, 2009; Kim et al., 

2015). Although reasons for this association are likely multifactorial, disturbances in the 

hypothalamic-pituitaryadrenocortical (HPA) axis, which lead to elevations in the stress 

hormone cortisol, are believed to detrimentally affect hippocampal function and other brain 
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regions associated with cognition (Kim et al., 2015). Previous experimental research has 

indicated that pets may buffer physiological responses to mental stress, such as blood 

pressure (Allen et al., 2001) and cardiovascular reactivity (Allen et al., 2002). Other studies 

have identified associations between pet ownership and other stress indicators (heart rate, 

blood pressure) in the absence of significant changes in cortisol level, suggesting that 

stress reduction through interactions with companion animals may arise through multiple 

pathways (Handlin et al., 2011; Pendry & Vandagriff, 2019).

It should be acknowledged that findings supporting the potential benefits of pet ownership, 

particularly in relation to stress reduction, are historically based on physiological responses 

to short-term interactions with animals, and thus may fail to capture the multifaceted 

nature of individuals’ relationships with their pets (Rodriguez et al., 2021). Indeed, other 

research has found pet ownership to cause or exacerbate stress under certain conditions 

(e.g., Applebaum, Tomlinson, et al., 2020). For example, some studies have shown that 

pet-friendly housing can be difficult to find and maintain due to extra costs and less 

availability, particularly in low-income communities and communities of color, which could 

cause economic stress related to pet ownership (Applebaum et al., 2021; Rose et al., 

2020). Furthermore, a study by Buller and Balantyne showed that managing a pet with 

behavioral issues can negatively impact owner wellbeing (Buller & Ballantyne, 2020). 

Notably, our findings were most compelling among those who had a long-term relationship 

with their pet, which suggests that older pets may be less likely to cause stress due to 

behavioral challenges, which could in turn promote the bond between pet and owner and 

thus potentially provide stress-buffering effects.

Beyond the physiological responses discussed above, pets could provide social support 

and thus promote cognitive health via psychological wellbeing. Perceived social support 

between humans is thought to provide benefits to mental health both directly and indirectly 

via stress buffering (Thoits, 2011). Although pets are not capable of providing tangible or 

instrumental support (e.g., a car ride to a doctor’s appointment), some studies suggest that 

they may provide owners with emotional support, particularly when owners are otherwise 

socially isolated (McDonald, Matijczak, et al., 2021). That said, it is important to note that 

pet owners in this study tended to have a higher incidence of depression than non-owners. 

Previous findings regarding the impact of pets on mental health, and particularly depression, 

have been mixed (Gee & Mueller, 2019; Herzog, 2011; Scoresby et al., 2021). While pets 

may provide social support that could have a positive influence on mental health, it is 

possible that those with depression are more likely to seek companionship from a pet in 

substitution of other important sources of social support (i.e., from humans). Prior research 

has shown that it is important to consider how human and pet social support function 

together in relationships between stress and mental health (McDonald, O’Connor, et al., 

2021).

Both reverse causality and selection effects should be acknowledged as possible 

explanations for our findings. First, those with better cognitive function are more likely 

to maintain tasks associated with pet ownership. Therefore, it is possible that individuals 

with more cognitive reserve are more likely to own pets for longer periods of time and 

experience slower rates of cognitive decline. Second, many social factors contribute to an 

Applebaum et al. Page 9

J Aging Health. Author manuscript; available in PMC 2023 June 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



ability to maintain long-term pet ownership, including access to veterinary care, stable pet-

friendly housing, and a supportive community and built environment. Our findings showed 

that nearly 90% of the long-term pet owners were White, while only 5.4% were Black. 

Furthermore, long-term pet owners represented the highest proportion of highly educated 

individuals, as well as the highest family incomes. Populations who are less likely to have 

access to pet-supportive resources and environments are likely the same as those who may 

be subject to other risks to cognitive health, and broader health disparities. Recent research 

has suggested that there may be differences between pet owners and non-owners in terms of 

demographics, social and economic resources, and lifestyle (Applebaum, Peek, et al., 2020; 

Halbreich & Mueller, 2022; Mueller et al., 2018, 2021; Saunders et al., 2017), all of which 

are also known to impact health. For example, pet ownership is more than twice as common 

among White Americans, compared to Black Americans (Applebaum, Peek, et al., 2020); 

similarly, White Americans are more than twice as likely to have better cognitive health in 

late life, compared to Black Americans (Garcia et al., 2019). Additionally, dog ownership is 

more common among high-SES groups, compared to low-SES. Income and education, two 

elements of SES, are well-known to influence cognitive health in later life (Turrell et al., 

2002). Thus, the implementation of social programs that promote health equity would also 

likely increase access to and support for pet ownership among marginalized groups.

Future Directions

The findings from this study could inform several avenues for future research. More granular 

and repeated collection of historical and longitudinal measures of pet ownership in large 

health studies such as the HRS would be a significant step in determining if a causal 

link exists between pet ownership and cognition. Clearer and more extensive measures 

of duration of pet ownership, such as cumulative historical pet ownership, duration of 

ownership of one’s favorite pet, and duration of sustained exposure to others’ pets, could 

each potentially have differential effects on cognition. Furthermore, future observational 

studies and studies of lifestyle interventions on cognition could benefit from more in-depth 

assessments of the quality and intensity of pet-owner relationships, to provide insight into 

the efficacy of pets to provide stress relief and thus promote cognitive health. Finally, 

although we did not find any evidence of differential effects by sociodemographic subgroups 

(aside from age), future research about pet ownership and health should consider disparities 

in disease and mortality as a result of social conditions (e.g., racism, access to resources) and 

how these factors may interact with the impact of pets on health and well-being.

Strengths and Limitations

This study harnessed the strengths of the HRS - a large, racially and ethnically diverse 

national sample, which allowed analysis of the associations between pet ownership and 

objective cognitive function, in a manner that also included stratified samples by important 

demographic variables. Some limitations also deserve mention. First, cognitive outcomes 

had missing values that ranged between 0.3% and 10.8%. To address missingness, we 

utilized imputed cognitive data provided by HRS. This approach increased the statistical 

power of our study and generated unbiased results. Second, to avoid over-adjustment, our 

models did not adjust for cardiovascular risk factors such as diabetes, hypertension, and 

BMI. However, we performed a sensitivity analysis and these potential mediators did not 
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significantly change the results. Third, the smaller sample of racial and ethnic minority 

participants could lead to limited power to detect the differences in cognitive decline 

by duration of pet ownership. Given the potential mechanisms by which long-term pet 

ownership could be beneficial to cognitive health are likely cumulative (i.e., not immediate), 

we utilized information about length of pet ownership leading up to 2012 with the 

assumption that effects would be observable through the subsequent waves of data collection 

of cognitive function. Finally, the question administered to participants to determine length 

of pet ownership queried the length of time that they had their current pet, which did not 

allow for the systematic assessment of cumulative and historical pet ownership. While some 

participants volunteered that they had always had pets, it is presumed that most responded 

based on the length of time they’d had the individual pet they’d had the longest at that time. 

It is possible that some of the newer owners who were coded into the <5 years category 

based on their responses did previously have other pets.

Policy Implications

We do not recommend pet ownership as a therapeutic intervention; however, if a causal link 

exists between sustained pet ownership and cognitive health, older adults who are interested 

in or committed to pet ownership could benefit from social policies and community 

partnerships to provide support for owners. A recent example of an innovative, community-

based pet support program for older adults in Calgary, Canada was described by McLennan 

and colleagues (McLennan et al., 2022). The program is volunteer-driven and provides 

broad assistance to low-income older adults in caring for their pets in order to support 

and maintain bonds between older adults and their pets (2022). Expanded social safety 

net programs aimed at reducing economic and social barriers to health-supportive services 

among older adults (e.g., expanding affordable housing programs) would also likely make 

strides in supporting pet ownership among older adults.
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Figure 1: Weighted mean composite cognitive score from 2010 to 2016 by duration of ownership 
of a pet
*Accounted for strata and 2010 survey weights (household-level and respondent-level 

weights)
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Table 1:

Cognitive tests included in the study

Name Description Score 
range

Immediate word 
recall

The interviewer read one of four possible lists of 10 nouns to the respondent. The lists do not overlap 
in word content and the initial list was randomly assigned to the respondent, in a longitudinal manner 
such that each respondent was assigned a different set of words in each of four successive waves of data 
collection. The respondent was asked to recall the nouns previously presented

0–10

Delayed word 
recall

After approximately 5 minutes of asking other survey questions (e.g., depression, and cognition items 
including backwards count, and serial 7’s) the respondent was asked to recall the nouns previously 
presented as part of the immediate recall task

0–10

Serial 7’s task The interviewer asked the respondent to subtract 7 from 100, and continue subtracting 7 from each 
subsequent number for a total of five trials

0–5

Backwards count Respondents were asked to count backwards for 10 continuous numbers beginning with the number 20 0–2
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Table 2:

Summary statistics—weighteda proportion (%) or weighted mean (and standard error)—of selected variables, 

by ownership of a pet; 2010 study population

Total
(n=1,369)

Percentage of missing
(%)

Pet owner over 5 years
(n=387)

Pet owner 1–5 years
(n=272)

Non pet owner
(n=707)

Men (%) 37.0 0 36.1 36.3 38.0

Age (years) 65.5 (0.3) 0 63.3 (0.5) 64.2 (0.7) 67.3 (0.5)

Race/ethnicity (%) 0

 White 78.2 89.1 80.4 72.5

 Black 15.6 5.4 12.7 21.3

 Hispanic 3.6 4.0 4.3 3.1

 Otherb 2.6 1.5 2.6 3.1

Education (%) 0.4

 Below college 67.3 66.9 69.8 66.4

 College 22.3 19.9 19.0 24.9

 Above college 10.4 13.2 11.2 8.7

Married (%) 63.8 0.2 71.1 66.9 58.6

BMI (kg/m2) 29.0 (0.2) 35.0 28.6 (0.4) 28.8 (0.5) 29.3 (0.3)

Diabetes (%) 19.1 0.07 14.6 24.7 19.5

Hypertension (%) 54.6 0.07 46.3 55.0 59.0

Depression (%) 19.3 0.2 21.8 21.7 17.1

Smoking (%) 43.8

 Non smoker 56.3 54.5 55.4 58.2

 Ex-smoker 16.2 17.9 16.1 14.4

 Current smoker 27.5 27.6 28.5 27.4

Alcohol (%) 0.4

 Non drinker 39.9 33.0 43.0 42.2

 Past drinker 19.7 22.9 18.8 18.3

 Current drinker 40.4 44.1 38.2 39.5

MET scorec 4.4 (0.1) 0.2 4.9 (0.2) 4.4 (0.2) 4.3 (0.1)

Family income 15,937 (1,964) 0 17,388 (3,128) 14,750 (3,124) 15,719 (3,153)

BMI=body mass index

a
Accounted for strata and 2010 survey weights (household-level and respondent-level weights)

b
Includes American Indian, Alaska Native, Asian, Native Hawaiian, Pacific Islander, and other race/ethnicity.

c
Metabolic equivalent of task. Ranged from 0 to 16.33.
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Table 3:

Estimated association (adjusted coefficient and stand error) between ownership of a pet over five years/1–5 

years vs. no pets (exposure) and cognitive test score (outcome) for the total study population from the linear 

mixed model with a random intercept for each individual and a random slope for each pet ownership group

Cognitive test Total (n=1,369) Age<65 (n=725) Age≥65 (n=644)

Adjusted coefficienta 
(standard error)

P-value Adjusted coefficientb 
(stand error)

P-value Adjusted coefficientb 
(stand error)

P-value

Composite cognitive score

 0 year Reference Reference Reference

 1–5 years −0.11 (0.2) 0.64 −0.29 (0.4) 0.50 0.14 (0.3) 0.68

 >5 years 0.02 (0.2) 0.94 −0.41 (0.3) 0.16 0.76 (0.3) 0.03

Immediate word recall

 0 year Reference Reference Reference

 1–5 years 0.08 (0.1) 0.39 −0.03 (0.2) 0.84 0.20 (0.1) 0.045

 >5 years 0.01 (0.08) 0.89 −0.17 (0.1) 0.13 0.30 (0.1) 0.02

Delayed word recall

 0 year Reference Reference Reference

 1–5 years 0.04 (0.1) 0.74 −0.06 (0.2) 0.73 0.20 (0.2) 0.27

 >5 years 0.06 (0.1) 0.54 −0.14 (0.1) 0.34 0.40 (0.2) 0.007

Serial 7’s task

 0 year Reference Reference Reference

 1–5 years −0.2 (0.1) 0.02 −0.17 (0.1) 0.18 −0.30 (0.2) 0.05

 >5 years −0.05 (0.08) 0.58 −0.07 (0.1) 0.54 0.02 (0.1) 0.86

Backward count

 0 year Reference Reference Reference

 1–5 years −0.006 (0.02) 0.80 −0.02 (0.03) 0.55 0.008 (0.03) 0.81

 >5 years −0.01 (0.02) 0.48 −0.03 (0.02) 0.16 0.02 (0.03) 0.51

a
Adjusted for age, gender, education level, marital status, race/ethnicity, family income, survey year, depression.

b
Adjusted for gender, education level, marital status, race/ethnicity, family income, survey year, depression.

*
Accounted for strata and 2010 survey weights (household-level and respondent-level weights)
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Table 4:

Estimated association (adjusted coefficient and stand error) between ownership of a pet over five years vs. no 

pets (exposure) and composite cognitive score (outcome) for the total study population, stratified by 

demographic variables, from the linear mixed model with a random intercept for each individual and a random 

slope for each pet ownership group

Stratification variable Adjusted coefficient (stand error) P-value

By age

 Age<65 −0.41 (0.3) 0.16

 Age≥65 0.76 (0.3) 0.03

By race

 White 0.001 (0.2) 0.99

 Black 0.79 (0.7) 0.29

 Hispanic 0.43 (1.3) 0.73

 Other 0.50 (0.8) 0.54

Marital status

 Marry/Cohabitate −0.11 (0.3) 0.67

 Unmarried 0.24 (0.4) 0.58

By education

 Below college 0.12 (0.3) 0.68

 College −0.22 (0.5) 0.63

 Above college 0.18 (0.6) 0.76

Gender

 Men 0.20 (0.3) 0.65

 Women −0.12 (0.3) 0.69

Family income

 <15,900 0.002 (0.2) 0.92

 ≥15,900 −0.08 (0.6) 0.92

*
Adjusted for age, gender, education level, marry, race/ethnicity, family income, survey year, depression, except for the stratification variable

*
Accounted for strata and 2010 survey weights (household-level and respondent-level weights)
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