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Dog ownership, dog walking, and social capital
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Evidence for social pathways to health benefits for dog owners appears positive but less well-
developed. Our study aimed to estimate the differences in social capital by dog ownership
and dog walking status among young-to-middle-aged adults and older adults in Japan. Data
from 3606 residents living in Japan were used. Data on social capital, dog ownership, and dog
walking were collected by questionnaires. Age-stratified multivariable linear regression
models were used to estimate differences in social capital scores by dog ownership and dog
walking status. Among young-to-middle-aged adults, the mean of the activities with neigh-
bours score, adjusted for covariates, was significantly higher (p <0.05) for the dog owner
walkers group compared to the non-dog owners group. Among older adults, no significant
differences in the marginal means of social capital scores were observed between the three
groups of non-dog owners, dog owner non-walkers, and dog owner walkers. While the
benefits of social capital for a healthy lifestyle have been well-documented, few means have
been identified to intervene in social capital. Building on and expanding the known health
benefits of dog ownership and dog walking, this study revealed modest support for the link
between dog walking and activities with neighbours among young-to-middle-aged adults, but
no meaningful associations were found for older adults. Additionally, no significant link was
observed between dog walking and social cohesion among either age group. Future research
can further improve the use of dog-based behavioural health interventions for fostering
social capital.
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Introduction

large number of people worldwide are living with a pet,

particularly dogs. For example, 17% of households in

Japan own a dog (Growth from Knowledge, 2016). Even
higher dog ownership was reported in Canada and the U.S,
where 35 and 48% of households have a dog (American Pet
Products Association, 2018; Canadian Veterinary Medical
Association, 2011). Given the prevalence of dogs in households,
dog ownership has drawn increasing interest in public health
research and practice.

Mounting evidence has shown the positive health-related
outcomes of having a dog as a companion (Barcelos et al., 2020;
Koohsari et al., 2020b; Mubanga et al.,, 2017; Westgarth et al,,
2019). Notably, several studies have highlighted dog walking as a
key pathway through which dog ownership may support health.
For example, a study in the U.S. found that dog walking was
associated with more frequent moderate to vigorous exercise (e.g.,
gardening, walking at a moderate pace, running, swimming,
playing tennis) among a nationally representative sample of older
adults (Curl et al, 2016). A study in Japan revealed that dog
owners were 1.5 times more likely to meet a physical activity
recommendation (as engaging in 23 or more metabolic equivalent
tasks [in hours per week] of physical activity) than non-dog and
non-pet owners (Oka and Shibata, 2009). A multisite, interna-
tional study showed that dog walkers were more likely to achieve
230 min of moderate to vigorous physical activity on more days
of the week than non-dog walkers (Christian et al., 2016). Several
reviews have demonstrated consistent evidence for positive
associations between dog ownership, dog walking, and physical
activity (Cutt et al., 2007; Rock et al, 2015; Toohey and
Rock, 2011); evidence for other pathways to health benefits
for owners appears positive, but less well-developed
(Christian et al., 2018).

Notably, social capital may be one potential pathway to explain
the positive health benefits of owning a dog and dog walking.
Several studies and systematic reviews have confirmed that fos-
tering social capital confers several physical and mental health
issues (Fujisawa et al., 2009; Mackenbach et al., 2016; Riumallo-
Herl et al.,, 2014; Rodgers et al., 2019; Wang et al., 2009; Xue et al.,
2020; Yip et al, 2007). For instance, a study conducted in five
urban regions in Belgium, France, Hungary, the Netherlands and
the UK. found that higher social capital constructs, including
social networks and social cohesion, were associated with better
physical health outcomes, including self-rated health and weight
status (Mackenbach et al,, 2016). A study carried out in Chile
indicated that higher social support, generalised trust and
neighbourhood trust were associated with lower depression and a
better cardiovascular disease risk factor profile (Riumallo-Herl
et al, 2014). Another study performed in China revealed that
social capital was associated with better self-reported general
health, psychological health, and subjective well-being among a
rural population sample (Yip et al., 2007). Some previous studies
have observed age differences in the link between social capital
and health benefits (Muckenhuber et al,, 2013; Nyqvist et al,
2016; Pan, 2018). A study conducted in Austria found that social
capital affects older adults’ health more strongly than younger
individuals (Muckenhuber et al., 2013). Another study carried out
in an Asian context witnessed an age difference in the associa-
tions between social capital indicators and the life satisfaction of
elderly Chinese people living in rural areas (Pan, 2018). They
found that the effects of trust and activity frequency on life
satisfaction decreases as participants’ age increases (Pan, 2018).

Dogs may also act as catalysts for social interactions, which
may subsequently foster social capital (McNicholas and Collis,
2000; Wells, 2004). Social capital generally refers to the resources
and benefits available to individuals or groups through their
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social connections (Kawachi, 2010). There are two streams of
social capital theory: the ‘communitarian approach’ and the
‘network approach’ (Moore et al., 2006). The former has been
predominantly used in public health studies. Moore et al. (2006)
noted the differences between two streams of social capital:
‘whereas communitarian approaches examine the effects of civic
participation and trust on health, network approaches analyse
relational dimensions of solidarity, highlighting the influence of
social structure, power, and disparities in access to resources on
health’ (page 729). Both approaches may be necessary for
understanding the link between social capital and health
(Kawachi et al., 2008; Rodgers et al., 2019). Few empirical studies
have examined the associations among dog ownership, dog
walking, and social capital, much of which appears to be limited
to Australian, U.S., and Canadian populations (Curl et al., 2020;
Graham and Glover, 2014; Wood et al., 2017). For instance, a
study performed in the U.S. and Australia showed that owning a
pet (including dog ownership) was associated with better social
capital (Wood et al,, 2017). Another study conducted in the U.S.
scrutinised the associations among dog ownership, dog walking,
social interactions, and life satisfaction among older adults and
discovered that the amount of dog walking was positively asso-
ciated with the frequency of social contact (Curl et al., 2020).
Another study conducted in Canada using qualitative data
examined whether dogs may facilitate or impede building social
relationships among dog owners in dog parks (Graham and
Glover, 2014). They found that the ways dogs act towards other
dogs and humans can positively or negatively impact their
owners’ social capital (Graham and Glover, 2014). Nevertheless,
the evidence thus far has been limited to Australia, the U.S., and
Canada. Like Western nations (American Pet Products
Association, 2018; Canadian Veterinary Medical Association,
2011), the prevalence of dogs in households is significant in Asian
countries such as Japan (17%), China (20%), and South Korea
(20%) (Growth from Knowledge, 2016). Exploring dog ownership
and social capital relationships in different cultural and geo-
graphic contexts is necessary as different cultural norms may
shape dog walking practices (Degeling and Rock, 2013; Westgarth
et al., 2014). Compact built environments in Asia, characterised
by ultrahigh population density and efficient public transport
systems, are significantly different compared to the sprawled,
lower density of Western areas (Koohsari et al., 2018). Variations
in urban design attributes and conventions across different places
may, therefore, influence owning a dog and dog walking, such as
waste removal rules, the provision of dog parks, and public spaces
where dogs are allowed to run free (Koohsari et al, 2020a;
Westgarth et al., 2014). Hence, future research in different cul-
tural and geographic contexts can shed light on whether dog
owners and dog walkers may benefit from having more robust
social capital than non-dog owners.

As a first study conducted in an Asian context, our aim was to
estimate the differences in social capital by dog ownership and
dog walking status among young-to-middle-aged adults and older
adults in Japan. The research hypotheses are as follows: (a) dog
ownership and dog walking are significantly positively associated
with social capital scores, and (b) these associations may differ by

age group.

Methods

Data source and participants. Our analysis included cross-
sectional data from an epidemiological study that was undertaken
to examine correlates of health behaviours and outcomes among
residents living in the town of Minami-Izu in Japan’s Shizuoka
Prefecture. Minami-Izu is located approximately 138 km
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southwest of Tokyo, with about 8100 residents in 2020, living
mainly in single-family detached dwellings. Data were obtained
between October and November 2016 from all adults (aged over
20 years old) living in Minami-Izu. A self-administered ques-
tionnaire was distributed by research staff to all adult residents
(n =7360), except for those who were hospitalised and bedridden
or institutionalised. The questionnaires were collected after two to
three weeks. A total of 4714 residents (response rate = 73.6%)
agreed to participate and returned the completed questionnaires.
The Waseda University Research Ethics Committee (Japan)
approved the study (2016-280).

Measures

Social capital. Two social capital scores, social cohesion and
activities with neighbours, were assessed by the related items
developed by Mujahid et al. (2007). Although not explicitly stated
in Mujahid et al. (2007), each score was considered to roughly
correspond to the communitarian and network definitions of
social capital. According to Bassett and Moore (2013), commu-
nitarian approaches typically focus on psychosocial or cognitive
constructs (e.g., perceptions of trust or cohesion), while network
approaches directly measure individuals’ social connections and
the resources available within the networks. In this study, social
cohesion was measured using the following four items (Cron-
bach’s alpha = 0.88) to which participants responded on a Likert-
type scale ranging from 1 (strongly agree) to 5 (strongly disagree):
‘People around here are willing to help their neighbours’, ‘People
in my neighbourhood generally get along with each other’,
‘People in my neighbourhood can be trusted’, and ‘People in my
neighbourhood share the same values’. The following five items
(Cronbach’s a«=0.84) were used to calculate activities with
neighbours: ‘About how often do you and people in your
neighbourhood do favours for each other? By favours, we mean
such things as watching each other’s children, helping with
shopping, lending garden or house tools, and other small acts of
kindness’; “‘When a neighbour is not at home or on vacation, how
often do you and other neighbours watch over their property’?;
‘How often do you and other people in the neighbourhood ask
each other for advice about personal things such as child-rearing
or job openings’?, ‘How often do you and people in your
neighbourhood have parties or other get together where other
people in the neighbourhood are invited’? and ‘How often do you
and other people in your neighbourhood visit each other’s homes
or speak with each other on the street’? The participants answered
these items on a Likert-type scale ranging from 1 (often) to 4 (not
at all). Social cohesion and activities with neighbours were cal-
culated as the means of these four and five items, respectively.
The response categories were reverse coded so that higher scores
indicated higher social cohesion and activities with neighbours.
The internal consistencies were almost the same for the two age
categories of 20 to 64 years old and at least 65 years old (Cron-
bach’s a > 0.80).

Dog ownership and dog walking status. The participants were
asked if they currently owned a pet in their household. Those who
responded Yes’ reported the type of pet, including dogs, cats, and
others (e.g., birds, fish, and reptiles). Dog owners also responded
to the question, ‘In a usual week, do you walk with your dog(s)’?
If they answered Yes’, owners were asked to report the weekly
frequency and minutes of their dog walking. These items have
good reliability and have been used in previous studies (Cutt
et al,, 2008; Liao et al., 2018; Shibata et al., 2012). Dog walkers
were defined as dog owners who walked their dogs for at least
10 min per week (Oka and Shibata, 2012; Shibata et al., 2012).
Dog ownership and dog walking were combined into three

groups: (a) non-dog owners, (b) dog owner non-walkers, and (c)
dog owner walkers.

Covariates. The participants reported their age, gender (female
and male), education level (tertiary or higher, below tertiary),
marital status (single or married), and length of residence at their
current address.

Statistical analysis. Descriptive statistics, including frequencies
and measures of central tendency and variation, were calculated
for sociodemographic, dog ownership, dog walking, and social
capital (social cohesion and activities with neighbours) scores. An
age-stratified analysis was performed using two age groups of 20
to 64 years old and at least 65 years old, given that social capital
and walking abilities can vary significantly across age groups
(Corder et al., 2009; McDonald and Mair, 2010). Pearson’s chi-
square test and independent t-tests were used to compare
sociodemographic, dog ownership, dog walking, and social capital
variables between these two age groups. One-way analysis of
variance (ANOVA) was used to compare social capital scores
between non-dog owners, dog owner non-walkers, and dog
owner walkers. Age-stratified multivariable linear regression
models were used to estimate differences in social capital scores
by dog ownership and dog walking status (20 to 64 years old and
at least 65 years old). All models were adjusted for socio-
demographic variables. Linear regression estimates were reported
as marginal means (with 95% confidence intervals). Tukey-
adjusted, pairwise comparisons among non-dog owners, dog
owner non-walkers, and dog owner walkers were conducted when
group differences from ANOVA and linear regression tests were
statistically significant (p < 0.05). The analyses were carried out
using Stata 15.0 (Stata Corp, College Station, Texas).

Results

This analysis included complete data from 3606 participants. No
significant differences in any of the variables were observed
between those with missing data and those with complete data.
Table 1 shows the characteristics of the study sample. Approxi-
mately 53% of the sample were female (n=1912), around 34%
had a high tertiary educational attainment (n=1227), and
approximately 78% were married (n = 2801), with a mean length
of residence of 33.5+22.3 years. Our sample included 507
(14.1%) dog owners, of which 282 participants (55.6%) walked
their dog for at least 10 min per week. Approximately 52% of the
participants were aged 20 to 64 years old (young-to-middle-aged
adults), and about 48% were at least 65 years old (older adults).
Some differences in sociodemographic characteristics, dog own-
ership and dog walking status, and social capital scores between
young-to-middle-aged adults and older adults were found (Table
1). Table 2 displays the social capital mean scores among the non-
dog owners, dog owner non-walkers, and dog owner walkers
groups. The mean score of activities with neighbours was sig-
nificantly higher among dog owner walkers than dog owner non-
walkers (p < 0.05). No other significant differences were detected
in the social capital scores among the non-dog owners, dog owner
non-walkers, and dog owner walkers groups.

Table 3 presents the outcomes of the age-stratified, adjusted
linear regression estimates (marginal means) for differences in
social capital scores by dog ownership and dog walking status. No
significant differences in the marginal means of social cohesion
score were noted between the three groups of non-dog owners,
dog owner non-walkers, and dog owner walkers among either
young-to-middle-aged adults or older adults. Among young-to-
middle-aged adults, the mean of the activities with neighbours
score, adjusted for covariates, was significantly higher (p <0.05)
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Table 1 Characteristics of the study participants (N = 3606).
Variable N (%) or Mean (S.D.)

Total 20 to 64 At least 65

years old years old
(n =1884) (n=1722)

Gender
Female 1912 (53.0) 970 (51.5) 942 (54.7)
Male 1694 (47.0) 914 (48.5) 780 (45.3)
Education level?
Tertiary 1227 (34.0) 896 (47.6) 331 (19.2)
or higher
Below tertiary 2379 (66.0) 988 (52.4) 1391 (80.8)
Marital status?
Single 805 (22.3) 551(29.2) 254 (14.8)
Married 2801 (77.7) 1333 (70.8) 1468 (85.2)
Length of 33.5(22.3) 241 (17.6) 43.3 (22.7)
residence?
Dog ownership/dog walking?
Non- 3099 (85.9) 1582 (84) 1517 (88.1)
dog owners
Dog owner non- 225 (6.2) 153 (8.1) 72 (4.2)
walkers
Dog owner 282 (7.8) 149 (7.9) 133 (7.7)
walkers
Social cohesion 3.6 (0.7) 3.6 (0.7) 3.6 (0.7)
Activities with 2.2 (0.6) 2.1 (0.6) 2.3 (0.6)
neighbours?
aStatistically significant difference (p < 0.05) based on Pearson'’s chi-square or t-test.
Social capital: min =1, max = 5; Activities with neighbours: min =1, max = 4; Higher scores
indicate more social cohesion and more activities with neighbours.

for the dog owner walkers group than for the non-dog owners
group. No significant differences in the marginal means of
activities with neighbours score were found between dog owner
walkers and dog owner non-walkers. Among older adults, there
were no significant differences in the marginal means of activities
with neighbours among the three groups of the non-dog owners,
dog owner non-walkers, and dog owner walkers.

Discussion

The purpose of our study was to determine the extent to which
dog ownership and dog walking status were associated with
measures of social capital for young-to-middle-aged adults and
older adults living in Japan. Overall, we found that young-to-
middle-aged adult dog owners who walked their dogs had a
notably higher score of activities with neighbours than non-dog
owners. Our findings with Japanese adults are consistent with
previous studies conducted in Australia and the U.S., which
showed that dog walkers reported higher social capital scores
than non-dog owners (Wood et al., 2017). Notably, significant
differences in social capital by dog ownership walking status were
only detected for young-to-middle-aged adults and only for
activities with neighbours.

There are several possible explanations for our novel findings.
Walking with a dog may facilitate interactions with neighbours
since dogs may act as catalysts to initiate casual conversations
(McNicholas and Collis, 2000; Rogers et al., 1993; Wood et al.,
2015). For example, in a park setting, dog walkers were more
likely to have conversations with others than non-dog owners
(Wood and Christian, 2011). Dog walkers may also be more
recognisable to others within their neighbourhoods (Power,
2013). A qualitative study of dog owners who lived in apartments
in Australia found that dogs can act as identifying devices making
their owners noticeable within their communities (Power, 2013).
Our findings add to the literature and extend it to the context of
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Table 2 Social capital scores among the non-dog owners,
dog owner non-walkers, and dog owner walkers groups.

Mean (S.D.)
Social cohesion Activities with
neighbours

Non-dog owners 3.56 (0.68) 2.19 (0.65)
(n=3099)
Dog owner non- 3.62 (0.64) 2.12 (0.66)2
walkers
(n=225)
Dog owner walkers 3.55 (0.56) 2.27 (0.57)2
(n=282)

2Estimates with the same letter superscript (2) are significantly different between groups at p <
0.05.

Social capital: min =1, max = 5; Activities with neighbours: min =1, max = 4; Higher scores
indicate more social cohesion and more activities with neighbours.

Asia, where the number of pet owners is rising (Spire Research
and Consulting, 2018).

No significant differences in social capital scores were observed
between young-to-middle-aged adults’ dog owner walkers and
dog owner non-walkers. Our results highlight the importance of
dog walking as a possible pathway through which some social
benefits of dog ownership may be conveyed among young-to-
middle-aged adults. Nevertheless, not all dog owners walk their
dogs: in our sample, ~44% of dog owners (51% of young-to-
middle-aged adult dog owners) did not report walking their dog.
Several personal, social, and urban design factors may influence
dog owners’ decision to walk their dogs (Christian et al., 2017).
Future research can explore how these factors can affect adults’
social capital by changing their dog walking levels.

Among older adults, no significant differences in social capital
scores—regardless of the indicators used (social cohesion or
activities with neighbours)—were noted among the three groups
of non-dog owners, dog owner non-walkers, and dog owner
walkers. This outcome contrasts with a previous qualitative study
that revealed positive effects of dog ownership and dog walking
on older adults” social capital (Hui Gan et al., 2019). In a study
among older adults, Hui Gan et al. (2019) discovered that pets
(mainly dogs) provide their owners with opportunities to be more
socially connected with society. Our finding also contrasts with a
prior study carried out in Canada that found that frequent older
dog walkers were more likely to report a higher sense of com-
munity than non-owners (Toohey et al., 2013). While this sense
of community is conceptually distinct from social capital, it draws
on similar dimensions of social capital (e.g., trust in neighbours)
(Wood et al., 2005) and can be a correlate of social capital (Pooley
et al.,, 2005). The exact reasons for these null findings on asso-
ciations between dog ownership, dog walking, and social capital
among the elderly in our study are unclear. The use of different
instruments to measure social capital in past studies may be a
reason for the disagreement in the findings. Further, older Japa-
nese adults had an opportunity to build strong connections
within their residential communities due to prolonged stays in
their neighbourhoods and cultural attitudes (Hanibuchi et al,
2012). More research is needed to confirm these findings.

This study has some limitations. The self-reported measures of
dog walking are subject to recall bias. As a cross-sectional study,
we were unable to draw causal relationships between variables. A
perceived lack of social cohesion and the ability to ask neighbours
for favours and initiate communications with them might also
impact the decision to have a dog or walk one’s dog. Future
studies should also control for these items. The non-specificity of
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social capital scores by dog ownership and dog walking status.

Social cohesion

Table 3 Age-stratified adjusted linear regression estimates (marginal means) and 95% confidence intervals for differences in

Activities with neighbours

Older adults
(n=1722)

Young-to-middle-aged adults
(n=1884)

Marginal mean (95CI)

Marginal mean (95CI)

Older adults
(n=1722)

Marginal mean (95CI)

Young-to-middle-aged adults
(n=1884)

Marginal mean (95CI)

3.55 (3.51, 3.58)
3.65 (3.54, 3.75)
3.61(3.50, 3.71)

Non-dog owners
Dog owner non-walkers
Dog owner walkers

3.56 (3.53, 3.60)
3.57 (3.42,3.73)
3.55 (3.43, 3.66)

2.08 (2.05, 2.11)2
2.07 (1.97, 2.18)
2.24 (2.4, 2.34)?

2.30 (2.27, 2.33)
2.27 (213, 2.47)
232 (221, 2.42)

pairwise comparison).

Cl confidence interval, All models adjusted for age, gender, education, marital status, and length of residence.
2Dog owner walkers group significantly differs from the non-dog owner group (p < 0.05) based on the marginal mean estimate from the multivariable linear regression models (with Tukey-adjusted

social capital items to dog ownership status may be another
limitation. Graham and Glover (2014) illustrated how dog-dog,
dog-people, and people-people interactions influenced dog own-
ers’ social relations. Future studies should develop dog-related
social capital items and explore various dog-people interactions in
relation to social capital. Only dogs were included in this study.
More research is needed to find the social capital benefits of other
types of pets. This study was conducted in a small town in Japan
with few variations in urban design features and relatively the
same rules related to dog walking (e.g., dogs must be kept on a
leash, one must clean up after one’s dogs). More studies in a
diverse geographic and social context are required to explore how
urban design and social determinants of dog walking may impact
social capital (Christian et al., 2018). The large representative
sample and the focus on the less-studied geographic context of
Asia are strengths of this study.

Conclusions

While the benefits of social capital for a healthy lifestyle have been
well-documented, few means have been identified to intervene in
social capital. Building on and expanding the known health
benefits of dog ownership and dog walking, this study revealed
modest support for the link between dog walking and activities
with neighbours among young-to-middle-aged adults, but no
meaningful associations were found for older adults. Additionally,
no significant link was observed between dog walking and social
cohesion among either age group. Future research can further
improve the use of dog-based behavioural health interventions for
fostering social capital.

Data availability
Please contact the corresponding author for requests to access
anonymised data.
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