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Abstract

Animals can have a positive influence
on human health. However, it is not yet
known whether pet ownership can prevent
cognitive decline. Therefore, we aimed to
investigate cross-sectional and prospective
associations between pet ownership and
cognitive function in a large, representative
sample of older adults.

Data were from the English
Longitudinal Study of Ageing (ELSA)
using data collected in wave 5 and six years
later in wave 8. Pet ownership was catego-
rized as no pet, dog, cat or other pet.
Cognitive function was assessed using tests
of verbal fluency (assessed by asking how
many different animals the participants
could name in 60 seconds) and memory
(sum of immediate and delayed verbal
recall). Multiple linear regression, adjusted
for potential confounders, was used to test
the associations between pet ownership and
cognitive function. 

A total of 8291 people (mean age: 66.72
years) were included. In cross-sectional
analyses, dog owners had better verbal flu-
ency than individuals with no pet, but there
was no significant difference between cat or
other pet owners and those with no pet. In

prospective analyses, dog owners had a sig-
nificantly larger decline in recall than those
with no pet, whilst cat owners had a signif-
icantly smaller decline in verbal fluency. 

These results provide some evidence to
suggest that pet ownership may have posi-
tive effects on cognition in later life.
However, benefits of pet ownership were
not unilaterally observed across different
types of pet and measures of cognitive func-
tion suggesting that further research is
required. 

Introduction

It has widely been reported that animals
can have a positive influence on human
health.1 In this sense, animals are involved
in a variety of health care settings, and are
often introduced to individuals struggling
with a malady.1 For example, some physi-
cians use animals as an adjunct to physical
therapy by having a patient walk a dog, pet
or brush a cat, or play fetch with a dog.2

Interactions with an animal can serve to
realize specific physical therapy goals, and
the animal’s unique ability to be attentive to
the client may serve to increase interest in
activities and improve mental health func-
tioning.2 Animals have been largely used in
mental health settings to achieve a variety
of benefits: for example, a child may be
encouraged to gently pet and talk to an ani-
mal to teach appropriate touch, reduce anx-
iety, increase a sense of connection to a liv-
ing being, reduce loneliness, and develop a
variety of skills.2

Animals are also used to support older
people affected by dementia. Several small
studies have shown that the presence of a
dog can reduce aggression and agitation and
promote social behaviour in people affected
by dementia, suggesting that pets could play
an important role in decreasing behavioural
and psychological symptoms of dementia
(BPSD).3 However, data regarding the
impact of pet ownership on cognition are
limited to one small study. One study found
that in 100 nursing home residents, biweek-
ly dog visits were not able to improve
MMSE scores over 6 weeks of
intervention,4 but it is likely that this period
was too short to detect any significant
change in cognitive performance.
Understanding whether pet ownership
could help protect against age-related cog-
nitive decline in older people is of impor-
tance, since dementia prevalence is increas-
ing in industrialized countries5 and owning
a pet is a relative inexpensive intervention. 

Given this background, we aimed to
investigate the possible cross-sectional and

prospective associations between pet own-
ership and cognitive decline in a large, rep-
resentative sample of older adults living in
England. Specifically, we analysed associa-
tions between cat, dog or other animals’
ownership and the rate of decline in memo-
ry and verbal fluency.

Materials and Methods
Study population

Data were from the English
Longitudinal Study of Ageing (ELSA), an
ongoing longitudinal panel study of men
and women aged ≥50 years recruited from
households in England. ELSA’s sample and
methods have been described in detail else-
where,6 but briefly, the study began in 2002
and data have been collected every two
years since via computer-assisted personal
interview and self-completion question-
naires. For the purpose of the present analy-
ses, baseline data were drawn from Wave 5
(2010/11; the first wave in which partici-
pants were asked about pet ownership) and
follow-up data were from Wave 8 (2016/17;
the latest wave of data available). Of the
10,317 participants interviewed in Wave 5,
8291 (80.4%) had complete data on pet
ownership, all covariates and at least one
measure of cognitive function and formed
our analytic sample. Follow-up data were
available for 5725 (69.1% of the baseline
sample). 
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Measures
Exposure: pet ownership

Pet ownership was assessed with two
questions: i) Do you keep any household pets
inside your house/flat?; and if yes ii) What
pets do you keep inside your house/flat?
(dog/cat/bird/other furry pets/other).
Because the latter three types of pet were
infrequently reported, we analysed data
using a four-level variable: no pet, dog, cat or
other pet.

Outcome: change in cognitive function
Cognitive function is evaluated in ELSA

using a variety of tests, but these vary across
data collection waves. For our research, we
focused on memory and verbal fluency as
indicators of cognitive function because
these tests were included in both the Wave 5
and Wave 8 assessments. Memory was cal-
culated as the sum of immediate and delayed
verbal memory. Each participant was pre-
sented with a list of 10 nouns on a computer,
one every two seconds. Participants were
asked to recall as many words as possible
immediately and again after a short delay
during which they carried out other cognitive
tests. Verbal fluency was assessed by asking
how many different animals the participants
could name in one minute.

For each outcome, in order to calculate
the degree of cognitive change between
Wave 5 and Wave 8 we carried out a linear
regression analysis using the values of each
test at Wave 5 as independent variables and
scores of cognitive tests at Wave 8 as
dependent variables, and used the standard-
ised residual as a measure of cognitive
change, as has been done in previous work in
this area.7

Covariates
Demographic information collected

included age, sex, ethnicity, highest level of
education, marital status and socioeconomic
status (SES). Ethnicity was categorised as
white vs. non-white. Education was cate-
gorised as no qualifications, up to O level, A
level and foreign, higher below degree, or
degree or higher. Marital status was cate-
gorised as married/living as married,
single/never married, divorced/separated, or
widowed. SES was indexed using household
non-pension wealth (in quintiles calculated
in the entire ELSA population), which has
been identified as a sensitive indicator in this
population.8 Physical function was assessed
based on participants’ responses to questions
on perceived difficulty performing basic
activities of daily living (e.g. difficulty dress-
ing, including putting on shoes and socks)
and was categorised as any vs. no difficulty.9
Depressive symptoms were assessed using

the eight-item Centre for Epidemiological
Studies Depression Scale, a scale validated
for use in older adults.10 Participants reported
their current smoking status (smoker vs. non-
smoker) and level of physical activity (cate-
gorised as: inactive [no moderate/vigorous
activity on a weekly basis], moderate activity
at least once a week, and vigorous activity at
least once a week.11 Finally, participants
reported the presence or absence of limiting
long-standing illness, defined as any long-
standing illness, disability, or infirmity that
limits activities in any way. 

Statistical analysis
Analyses were performed using IBM

SPSS Statistics 25. Data were weighted to
correct for sampling probabilities and for dif-
ferential non-response and to calibrate back
to the 2011 National Census population dis-
tributions for age and sex. For cross-section-
al analyses, the weights accounted for the
differential probability of being included in
Wave 5 of ELSA. For prospective analyses,
we applied a longitudinal weight that
accounted for nonresponse at Wave 8 based
on the sample who participated in Wave 4.

Associations between pet ownership and
covariates (measured at baseline) were
analysed using one-way independent analy-
sis of variance (continuous variables) and
chi-square tests (categorical variables). We
used multiple linear regression to test the
cross-sectional association between pet own-
ership and cognitive function at baseline, and
the prospective association between pet own-
ership at baseline and change in cognitive
function over six-year follow-up. We ran two
sets of models: the first were minimally
adjusted for age and sex, the second were
adjusted for age, sex, ethnicity, education,
marital status, wealth, physical function,
depressive symptoms, smoking status, phys-
ical activity and limiting long-standing ill-
ness. All prospective analyses were addition-
ally adjusted for baseline score on the out-
come of interest. The reference category was
no pet. Results are reported as unstandard-
ized B values with 95% confidence intervals
(CIs), which can be interpreted as the adjust-
ed mean difference between each pet owner-
ship group and non-pet owners.

Results

Our sample comprised 8291 men and
women aged between 52 and 89 years (mean
age 66.72, SD 9.18 years). The majority
(66.2%, n=5492) reported having no pet,
18.2% (n=1505) owned a dog, 12.5%
(n=1033) owned a cat, and 3.1% (n=261)
owned another type of pet. Sample character-

istics in relation to pet ownership are sum-
marised in Table 1. Pet owners were on aver-
age significantly younger than those with no
pet, and a higher proportion were white and
married. Cat owners tended to be more high-
ly educated and wealthy than the other
groups, and other pet owners were the least
wealthy. Dog owners reported more depres-
sive symptoms on average than the other
groups and were most likely to smoke and
have a limiting long-standing illness.
Individuals with no pet were most likely to
be inactive. There was no significant associ-
ation between pet ownership and sex or
physical function.

Cross-sectional and prospective associa-
tions between pet ownership and cognitive
function are shown in Table 2. Cross-section-
ally, there was no significant association
between pet ownership and recall in either
the minimally-adjusted or fully-adjusted
models. There was no significant association
between pet ownership and fluency in the
minimally-adjusted model, but in the fully-
adjusted model dog owners had significantly
better verbal fluency than those with no pet.
Prospectively, dog owners had a significantly
larger decline in recall than those with no pet
in both minimally-adjusted and fully-adjust-
ed models. Other pet owners also had a larg-
er decline recall than those with no pet in the
minimally-adjusted model but the difference
was not statistically significant in the fully-
adjusted model. Cat owners had a signifi-
cantly smaller decline in verbal fluency than
those with no pets in both minimally-adjust-
ed and fully-adjusted models. Dog owners
also had a marginally smaller decline in flu-
ency in the fully-adjusted model, but the dif-
ference was not statistically significant.

Discussion and Conclusions

In this large study, we found some evi-
dence to suggest that pet ownership is asso-
ciated with a better cognitive profile, but
benefits were not consistently observed
across categories of pet and different cogni-
tive tests. At baseline, there was little differ-
ence in memory performance between older
people with and without pets, but dog own-
ers had significantly better verbal fluency
than those with no pet. In prospective analy-
ses, we observed a smaller decline in verbal
fluency among cat owners, but a greater
decline in recall among dog owners. 

Accumulating evidence describes
potential benefits of animals for people with
dementia and cognitive impairment. In
recent years, animals have been introduced
into the care of people affected by demen-
tia12 and have been shown to serve as an

                             Article
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extended arm for social interaction between
humans.13 In people affected by dementia,
the presence of an animal can also help to
facilitate contact between caregiver and
patient.12 Animals are used in dementia care
for increasing social behaviour and quality

of life,14 reducing aggression and anxiety,15

and for increasing physical activity among
people with dementia.12 Spending time with
animals may evoke memories and offer a
sense of physical closeness during the time
the person spends stroking the animal.12

However, just one previous study had
examined the influence of exposure to
domestic animals on cognitive function, and
found no significant association,4 but the
study period was short (6 weeks) and the
sample comprised nursing home residents

                                                                                                                              Article

Table 1. Sample characteristics in relation to pet ownership.

                                                                            No pet(n=5492)*       Dog(n=1505)          Cat(n=1033)         Other (n=261)                   P

Age (mean [SD] years)                                                               68.35 (9.13)                     64.36 (7.72)                     64.49 (8.21)                     63.60 (8.29)                         <0.001
Female sex (%)                                                                                    52.6                                   53.6                                   53.5                                   50.4                                  0.714
Non-white ethnicity (%)                                                                      4.8                                      1.2                                     2.6                                     2.1                                  <0.001
Highest level of education (%)
       No qualifications                                                                           29.9                                   28.1                                   21.2                                   29.1                                 <0.001
       O level                                                                                             22.5                                   25.7                                   26.4                                   27.0                                      -
       A level or foreign                                                                          15.4                                   15.7                                   16.2                                   16.7                                      -
       Higher below degree                                                                   15.0                                   15.4                                   16.1                                   11.3                                      -
       Degree or higher                                                                          17.2                                   15.1                                   20.0                                   16.0                                      -
Marital status (%)
       Married/living as married                                                           64.7                                   73.0                                   67.7                                   71.4                                 <0.001
       Single/never married                                                                    6.6                                      4.3                                     6.6                                     6.4                                       -
       Divorced                                                                                         11.8                                   12.1                                   14.8                                   10.6                                      -
       Widowed                                                                                         16.9                                   10.6                                   10.9                                   11.7                                      -
Wealth quintile (%)

1 (poorest) 18.1 23.6 16.7 29.4 <0.001
       2                                                                                                        20.1 21.2 18.5 16.7                                      -
       3                                                                                                        21.3 17.0 19.7 19.9                                      -
       4                                                                                                        20.2 18.6 21.9 19.9                                      -

5 (richest) 20.2 19.6 23.1 14.2                                      -
Physical function limitation (%)                                                       18.6                                   19.4                                   15.7                                   17.0                                  0.086
Depressive symptoms (0-8) (mean [SD] years)                   1.48 (1.91)                       1.71 (2.16)                       1.51 (2.00)                       1.53 (2.11)                            0.001
Smoker (%)                                                                                           12.0                                   20.5                                   16.2                                   16.7                                 <0.001
Physical activity (%)
       Inactive                                                                                           26.4                                   21.7                                   20.2                                   23.4                                 <0.001
       Moderately active at least once a week                                  46.3                                   50.6                                   46.6                                   46.5                                      -
       Vigorously active at least once a week                                    27.3                                   27.7                                   33.2                                   30.1                                      -
Limiting long-standing illness (%)                                                  34.7                                   37.6                                   31.1                                   34.8                                  0.008
All figures are weighted to match the older English population. *Unweighted sample sizes. SD, standard deviation. 

Table 2. Cross-sectional and prospective associations between pet ownership and cognitive function.

                                 Cross-sectional                                                                     Prospective*
      Age and sex-adjusted        Fully adjusted°              Age and sex-adjusted       Fully adjusted°
                     B# [95% CI]            P                    B [95% CI]            P                          B [95% CI]            P                   B [95% CI]            P
Recall

No pet                         Ref                         -                                   Ref                         -                                            Ref                         -                                   Ref                         -
Dog                 –0.11 [–0.31; 0.08]        0.248                   0.01 [–0.18; 0.19]        0.931                        –0.14 [–0.21; –0.07]    <0.001              –0.10 [–0.17; –0.03]      0.003
Cat                   0.01 [–0.21; 0.23]         0.933                 –0.10 [–0.31; 0.11]       0.336                           0.01 [–0.06; 0.09]        0.715                  0.01 [–0.07; 0.09]         0.819
Other             –0.26 [–0.66; 0.14]        0.203                 –0.06 [–0.44; 0.32]       0.767                        –0.15 [–0.29; –0.01]      0.042                 –0.11 [–0.25; 0.03]       0.128
Fluency

No pet                         Ref                         -                                   Ref                         -                                            Ref                         -                                   Ref                         -
Dog                  0.29 [–0.08; 0.66]         0.128                    0.41 [0.05; 0.76]          0.025                           0.03 [–0.04; 0.10]        0.369                  0.06 [–0.01; 0.13]         0.079
Cat                   0.40 [–0.04; 0.83]         0.073                   0.15 [–0.26; 0.56]        0.474                            0.13 [0.06; 0.21]          0.001                    0.12 [0.04; 0.20]          0.003
Other              0.02 [–0.76; 0.80]         0.963                   0.25 [–0.48; 0.99]        0.502                          –0.03 [–0.17; 0.12]       0.727                  0.02 [–0.13; 0.16]         0.837
All figures are weighted to match the older English population. *Prospective models test change in cognitive function between baseline and follow-up and are additionally adjusted for baseline score. °Fully adjusted
models are adjusted for age, sex, ethnicity, education, marital status, wealth, physical function, depressive symptoms, smoking status, physical activity and limiting long-standing illness. #In cross-sectional results, a
negative B value indicates poorer cognitive function and a positive B value indicates better cognitive function, relative to the no pet group. In prospective results, a negative B value indicates a greater decline in cog-
nitive function and a positive B value indicates a smaller decline in cognitive function, relative to the no pet group. CI, confidence interval.
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visited by a dog, rather than free-living
adults who own their own pet. Our results
build upon this existing literature, demon-
strating some evidence of benefits of pet
ownership for cognitive performance over a
follow-up period of six years.

The inconsistencies in our findings
may, to some extent, be explained by differ-
ences in the characteristics of the analysed
groups. First, cat owners tended to be more
highly educated and wealthy than the other
groups. Education is an important factor in
predicting cognitive impairment and
dementia in older people.16 For example,
the mini-mental state examination
(MMSE), a common tool for the diagnosis
of dementia, is stratified for the years of
education.17 Therefore, it is possible that the
association we found for cat owners during
the follow-up period reflects a larger cogni-
tive reserve, due to higher educational level
and a higher socio-economic status per se.
The association between cat ownership and
decline in verbal fluency was attenuated
somewhat when these variables were
included in the model, indicating that they
likely play a role, although a significant dif-
ferent persisted after adjustment, indicating
that there are other implicated factors that
we did not adjust for. An alternative expla-
nation may be that younger older adults are
more likely to own cats and thus have a
greater cognitive reserve at baseline.18 Cat
owners are more likely to live in semi
urban/rural settings and access to green
space has been shown to be beneficial for
cognitive ageing.19 Finally, some large
panel surveys have shown that cat owners
enjoy leisurely activities such as reading
and writing that may protect against the
aging decline in cognition.20 We cannot rule
out that those who own cats may engage in
certain activities with their pet that may
protect against cognitive decline, however
no literature exists to support this hypothe-
sis and further research is needed. 

Associations between dog ownership
and cognitive performance were mixed.
Cross-sectionally, dog owners scored better
on a test of verbal fluency than individuals
with no pet, but prospectively, they had a
greater decline in memory. The reasons for
these seemingly contradictory results are
not clear. It is possible that pet ownership
has benefits for some aspects of cognition
(e.g. verbal fluency, as was also observed in
cat owners in prospective analyses), but not
others (e.g. memory). Alternatively, the
greater decline in recall in dog owners
could be a spurious finding. Further
research is required to replicate these
results. If it is a valid finding, some baseline
characteristics that were less favourable
among dog owners may be implicated. At

baseline, dog owners reported a higher
number of depressive symptoms than those
with no pet and were more likely to have a
limiting long-standing illness; factors
known to be associated with cognitive
decline. For this specific group, we could
therefore argue a reverse causality, i.e. peo-
ple who are more depressed and more dis-
abled have sought out a dog prior to our
baseline evaluation. Existing literature sug-
gests that dogs can have prophylactic and
therapeutic value for people having depres-
sion or anxiety.21 Thus, it is possible that
these people have acquired a dog for com-
panionship and to improve symptoms of
depression. Moreover, individuals who
have limiting long-standing illness may
acquire a dog for home safety and security
(e.g. if they have a disability). While adjust-
ing for these factors attenuated the associa-
tion, it remained significant after adjust-
ment. There is a need for further research to
explore other potential confounders and/or
mediators of this relationship.

To the best of our knowledge, this is the
first study to explore the potential associa-
tion between pet ownership and cognitive
decline in older people. Strengths of the
study include the large, representative sam-
ple and data on a wide range of potential
confounders. However, findings from the
present study must be interpreted consider-
ing its limitations. First, many measures
(e.g. those regarding physical activity and
comorbidities) were self-reported, which
might have introduced reporting or recall
bias. Second, the sample was almost exclu-
sively white, so findings may not generalise
to other ethnic groups. Finally, we can also
consider a lack of power (type II error) for
some groups included in this study and
owning a pet, such as those having animals
other than cats and dogs. Therefore, other
studies are needed in this sense. 

In conclusion, the present study pro-
vides some evidence that pet ownership can
have positive effects on cognition in older
people. However, benefits of pet ownership
were not unilaterally observed across differ-
ent types of pet and measures of cognitive
function. Further research is required to
establish the exact nature of the relationship
between pet ownership and cognitive func-
tion and provide insight into the causal
pathways underpinning differences across
pet subgroups and dimensions of cognition.
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