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elationships Among Dog Ownership and Leisure-
ime Walking in Western Canadian Adults

hane G. Brown, BEd, Ryan E. Rhodes, PhD

ackground: Dog ownership may be an effective tailored intervention among adults for promoting
physical activity. This study examined the relationship between walking, physical activity
levels, and potential psychological mediators between people who owned dogs and those
who did not own dogs in the Capital Region District of Greater Victoria, British Columbia,
Canada. Data were collected in September 2004; analyses were conducted in January 2005.

ethods: A random sample of men (n �177) and women (n �174) aged 20 to 80 years participated.
Questionnaires were mailed out in 2004 to collect information about demographics, dog
ownership, leisure-time walking, physical activity levels, and theory of planned behavior
(TPB) constructs.

esults: The analyses revealed that dog owners spent more time in mild and moderate physical
activities and walked an average of 300 minutes per week compared to non–dog owners
who walked an average of 168 minutes per week. A mediator analysis suggests that dog
obligation acts as a mediator between dog ownership and physical activity. Moreover, the
theory of planned behavior constructs of intention and perceived behavioral control
explained 13% of the variance in walking behavior with an additional 11% variance in
walking behavior being explained by dog obligation. Regarding intention to walk, the TPB
explained 46% of the variance in intention to walk with dog obligation adding an
additional 1% variance.

onclusions: In this group of Canadians, those who owned a dog participated in more mild to moderate
physical activity than those who did not. Acquiring a dog should be explored as an
intervention to get people more physically active.
(Am J Prev Med 2006;30(2):131–136) © 2006 American Journal of Preventive Medicine
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hysical inactivity has been linked to several
chronic degenerative conditions, rising obesity
rates, premature deaths, and billions of dollars in

ealthcare spending.1–4 Population health researchers
re exploring all reasonable options to promote physi-
al activity, and recent research has focused on walk-
ng.5,6 Walking is low cost, convenient, generally acces-
ible, and the most popular reported physical activity,7,8

et the marketing of exercise through walking is pres-
ntly underused.8 Dog ownership is one targeted factor
hat has received little attention.9

Considering physical activity levels and dog owner-
hip, only five studies have been conducted.9–13 Three
f these studies have provided support for the notion
hat dog owners are more physically active than non–
og owners.11–13 In contrast, Anderson et al.10 found
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hat pet owners reported themselves as significantly
ore active than non–pet owners, but the findings did

ot extend to dog ownership specifically. Bauman et
l.9 did not find a physical activity difference between
og owners and non–dog owners.
Several limitations exist in these studies that make

nterpreting the results difficult. First, previous studies
ave mixed both urban and rural participants.9–11 Only
iles-Corti and Donovan13 used an urban area, while
erpell12 did not provide details as to type of area. It
ould seem logical that dog owners in urban settings
ould be more likely to walk their dogs than dog
wners in rural settings who could let their dogs run
reely. Second, many of the participants of the previous
tudies were not randomly sampled from the general
opulation. Several of these previous studies have used
onvenience samples,10–12 which may affect the gener-
lizability of results. Third, pet ownership characteris-
ics have not been described nor used to predict how
wners interact with their dogs,10,11,13 which makes
eneralizability of results difficult. Many of these stud-
es are limited because they have not included specific
uestions pertaining to type of pet, primary caregiver of

et, purpose and attachment to the pet, and whether

1310749-3797/06/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2005.10.007
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he pet lives primarily inside or outside.14,15 Finally,
here is a lack of theory-based studies,11,16 with no
ttempts to understand the mechanisms of dog owner-
hip and physical activity. As Headey17 has stated, “we
an be fairly confident that pets do confer health
enefits, but we do not know exactly how.” That is,
nderstanding the psychological mediators is of the
tmost importance.18,19

Therefore, the general purpose of this study was to
mprove on the limitations of previous studies by ex-
loring dog ownership as it relates to physical activity

evels within a Western Canadian sample. We focused
n dog owners in an urban setting, ensured that the
og was a household pet (compared to a working or
uard dog) and that the person filling out the ques-
ionnaire was the primary provider for the dog, and
xamined potential psychological mediators between
og ownership and physical activity. Specifically, since it

s generally well accepted that dog ownership requires
ore responsibilities and work than caring for other

ets,20 it was hypothesized that the sense of responsi-
ility/obligation for the health and well-being of one’s
og is what mediates the relationship between physical
ctivity and dog ownership. Lastly, dog ownership and
ts relationship to regular walking within a full psycho-
ogical model of walking motivation were examined.21

o this end, dog ownership was included with the
ell-validated22 theory of planned behavior23 (TPB) for
redicting regular walking behaviors. It was tentatively
ypothesized that dog walking may augment the pre-
ictive ability of the TPB because traditional concepts
f the TPB, or any of the other leading psychological
odels, fail to consider animals.

ethods
articipants and Design

articipants for this study were limited to residents of the
reater Victoria Capital Region District (CRD), British Co-

umbia, Canada, aged 20 to 80 years. A random sample of
000 addresses within the CRD area was obtained from
ominion Directories (SuperPages Telephone Company). In
eptember 2004, questionnaires approved by the University
f Victoria’s Human Research Ethics Board were mailed out
o the 1000 potential participants. Of the original 1000
uestionnaires, 26 envelopes were returned unopened be-
ause the resident had moved or was recently deceased, and
14 questionnaires were returned completed. Of the possible
60 remaining participants, a second mailing of a postcard
eminder and questionnaire24 was sent out 2 weeks later in
hich an additional 137 questionnaires were returned. A total
f 351 participants (36% response rate) completed and
eturned the questionnaire. Data analysis was conducted in
anuary 2005.

Of the 351 participants, 177 (50.4%) were men and 174
49.6%) were women, with a mean age of 56.26 (SD�16.22)
nd 54.20 (SD�18.22), respectively. Respondents reported

hemselves as well educated; 45.7% had at least a bachelor’s t

32 American Journal of Preventive Medicine, Volume 30, Num
egree, which is slightly above the 40.1% reported in the
ensus of 2001 for the locale.25 Of those reporting race/
thnicity (n �325), 87% of participants were Caucasian.
articipant characteristics were similar to the general popu-

ation of British Columbia, especially Vancouver Island.26

nly 3.2% were unemployed, with 39.1% being retired, 4.3%
ttending college or university, and 53.5% employed. Annual
amily income showed that 56.4% had a household income
$40,000 per year, which is the Victoria median.25 A total of

9.9% of the sample reported dog ownership (n �70).

easurements

og ownership. Based on Friedmann and Thomas’s20 defini-
ion, dog ownership was defined as “claiming a pet as one’s
wn.” Dog owners were asked questions pertaining to the size,
ge, primary reason for having a dog (i.e., household pet,
uard dog, working dog), and whether their dog was mainly
n inside or outside dog. Finally, dog owners were asked the
ollowing questions: (1) “On average, how many minutes per
eek do you walk your dog?” and (2) Regardless by who
alked the dog, “What is the total dog-walking minutes your
og is walked per week?”

hysical activity and walking behavior. Using the validated
odin Leisure Time Exercise Questionnaire (GLTEQ),27–29

articipants were asked to recall their average weekly physical
ctivity during their free time over the past month. In this
articular study, it made sense to have two very analogous
easures for both physical activity and walking.30 Therefore,

verage weekly leisure-time walking was requested in the same
ransparent way using the format of the GLTEQ. The GLTEQ
ontains three open-ended physical activity questions pertain-
ng to the average frequency of mild, moderate, and strenu-
us physical activities (with examples of each) during free
ime during a typical week. The GLTEQ was also modified to
nclude an open-ended assessment of average duration of
hysical activities and walking in minutes. Mild, moderate,
nd strenuous physical activities were changed to mild (slow
alk), moderate (average pace), and strenuous (very brisk
ace) walking, respectively, for the walking measure.

heory of planned behavior. Using 7-point Likert-type ques-
ions, this study measured constructs of the TPB through
uestions on affective attitude (two items, ��0.87); instru-
ental attitude (two items, ��0.83); subjective norm (three

tems, ��0.75); perceived behavioral control (PBC) (three
tems; ��0.76); and intention (three items; ��0.95).31 For
he TPB questions, regular walking was defined as “walking
or at least 20 minutes, at least three times or more per week
uring your free time.” This leisure-time walking definition
as kept slightly below the minimal physical activity suggested
y Health Canada’s32 guide because people were not ex-
ected to achieve their entire physical activity quota with
alking alone. That is, people do other forms of physical
ctivities besides walking and/or walking their dog.9 Indeed,
ur findings supported this notion since walking accounted
or 64% of total physical activity minutes.

og obligation. Participants were also asked to complete dog
bligation questions, which were assessed on an 8-point scale
anging from 0 (not applicable) to 7 (completely true). The

hree items were as follows: “I feel an obligation to walk my

ber 2 www.ajpm-online.net
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og regularly,” “I feel a responsibility to walk my dog regu-
arly,” and “My dog pressures me to take him/her for a
egular walk.” These three questions were aggregated into a
hree-item variable titled “dog obligation” (��0.99).

esults
orrelations and Descriptive Statistics for
alking and Physical Activity

orrelations were first run to check for any potential
emographic covariates that may confound the rela-
ionship between walking and physical activity levels for
oth dog owners and non–dog owners. Bivariate rela-
ionships were found regarding total strenuous walking

inutes and annual income (r�0.14, p �0.05); total
ild physical activity and age (r�0.11, p �0.05); total

trenuous physical activity and age (r��0.28, p �0.01);
ducation level (r�0.13, p �0.05); and annual income
r�0.22, p �0.01); and last, total physical activity and
nnual income (r�0.13, p �0.05). Thus, these demo-
raphics were entered as covariates when reporting
escriptive statistics for walking and physical activity.
Reported in Table 1 are descriptive statistics, analysis

f variance (ANOVA) results, and Cohen’s33 effect size
for walking and physical activity by dog ownership.
og owners participated in more mild and moderate
alking bouts than non–dog owners (p �0.01). Dog
wners also spent more time in all forms of mild and
oderate physical activities (p �0.01). Finally, in the
ost desired walking variable, that of total walking
inutes, dog owners walked more minutes per week

ompared to non–dog owners (p �0.01). It is note-
orthy that there was no difference between males and

emales on total walking minutes, nor was the size of
he dog found to be related to total walking minutes
p �0.05). Furthermore, there were no statistically sig-
ificant differences found between dog owners and
on–dog owners for strenuous walking, nor strenuous

able 1. Descriptive statistics for dog owners and non–dog o

Source F

ild walking frequency (number of times) 2
oderate walking frequency 1

trenuous walking frequency
otal mild walking minutes (frequency � duration) 2
otal moderate walking minutes
otal strenuous walking minutes
otal walking minutes 3
otal mild physical activity (frequency � duration) 1
otal moderate physical activity
otal strenuous physical activity
otal physical activity (all levels) 1

p�0.01 (bolded).
Controlling for covariates when bivariate relationship was found, su
, Cohen’s effect size using pooled standard deviations; SD, standard
hysical activity (p �0.05). a

ebruary 2006
An ANOVA was also conducted to determine if there
as a difference between activity levels between the dog
wners and non–dog owners once total walking min-
tes was subtracted from total physical activity minutes.
o significant difference between the two groups

p �0.05) was identified. Once dog walking minutes
ere subtracted from total walking minutes within the
og-owning group, there was a significant mean differ-
nce in walking minutes per week (F(1,350)�37.77,
�0.01, d �0.82) and total physical activity

F(1,350)�23.00, p �0.01, d�0.64). Dog walkers walked
ess and were less physically active than non–dog own-
rs once dog walking was removed.

ediator analysis

he mediator analysis was based on the format sug-
ested in Baron and Kenny.34 Hierarchical regression
as conducted to determine whether dog obligation was
mediator between owning a dog and total walking

requency (dependent variable [DV]). Specifically, dog
wner independent variable (IV1) was first entered in
tep 1, resulting in F1,336 of 50.58 (p �0.01; R2�0.13). In
tep 2, dog obligation showed a significant addition (�
1,335�10.92, p �0.01; � R2�0.03). Furthermore, the
V was reduced in the regression equation from a

ignificant standardized beta of 0.36 (p �0.01) to a
onsignificant standardized beta of 0.09 (p �0.05),
uggesting full mediation. Following the mediator anal-
sis, a correlation of 0.30 (p �0.05) between dog obli-
ation and total walking frequency was found in only
he dog-owning group (n �70), which suggests substan-
ive predictive ability of the obligation variable even
hen dog ownership was held constant.

heory of planned behavior. Correlations for the TPB
onstructs and walking are presented in Table 2. Dog
bligation was found to correlate with both intention

s for walking and physical activity

)

Mean (SD)

dDog owners Non–dog owners

4.99 (6.50) 2.20 (2.96) 0.71
3.76 (4.43) 2.29 (2.43) 0.50
0.66 (1.24) 0.45 (1.04) 0.19

137.79 (182.72) 59.27 (89.43) 0.69
136.39 (164.46) 89.55 (111.54) 0.38

a 28.43 (64.19) 19.80 (60.79) 0.14
300.18 (223.38) 168.38 (163.62) 0.74
155.62 (189.30) 96.41 (131.37) 0.41
164.93 (179.79) 115.21 (129.54) 0.35
82.71 (108.05) 72.30 (127.19) 0.08

410.28 (230.50) 287.52 (239.21) 0.57

income, age, and education level.
tion.
wner

(1, 350

8.00*
3.93*
1.96
6.15*
7.93*
0.269
2.42*
0.58a*
6.91*
0.28a

1.33a

ch as
nd total walking (p �0.01), but did not correlate with

Am J Prev Med 2006;30(2) 133
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ther TPB constructs (p �0.05). Additionally, all TPB
onstructs correlated with intention and total walking
ehavior (p �0.01).

redicting walking behavior and intent. Data for pre-
icting walking behavior (DV-total walking frequency)
nd walking intent (DV) utilizing a hierarchical regres-
ion analysis appear in Table 3. For predicting walking
ehavior, the TPB independent variables of intention
nd PBC were entered in Step 1; subjective norm,
nstrumental attitude, and affective attitude were en-
ered in Step 2; and dog obligation was entered in Step
. Overall, the TPB constructs of intention and PBC
Step 1) explained 13% of the variance in walking
ehavior (p �0.01) with no additional variance being
xplained in Step 2 (p �0.05); however, an additional
1% variance in walking behavior was explained by dog
bligation in Step 3 (p �0.01). Interpreting these ef-
ects (Table 3) revealed that the two predictors of
alking behavior were intention (��0.31, p �0.01) and
og obligation (��0.34, p �0.01).
Regarding intention to walk, the TPB independent

ariables (PBC, subjective norm, instrumental attitude,
ffective attitude) were entered in Step 1 and dog

able 2. Correlations for theory of planned behavior constru

Items 2 3

ffective attitude 0.56* 0.33*
nstrumental attitude 0.31*
ubjective norm
og obligation
erceived behavioral control
ntention
otal walking
p�0.01 (bolded).
D, standard deviation.

able 3. Hierarchical regression analysis for predicting walki

Fchange df

ehavior
(Block 1) 24.19* 2323
Intention
Perceived behavioral control
(Block 2) 0.17 3320
Subjective norm
Instrumental attitude
Affective attitude
(Block 3) 45.60* 1319
Dog obligation

ntent
(Block 1) 68.58* 4326
Perceived behavioral control
Subjective norm
Instrumental attitude
Affective attitude
(Block 2) 8.38* 1325
Dog obligation

p�0.01 (bolded).

1–3, standard regression coefficients for equations 1, 2, and 3; df, degrees

34 American Journal of Preventive Medicine, Volume 30, Num
bligation was entered in Step 2. Overall, the TPB in
tep 1 explained 46% of the variance in intention to
alk (p �0.01), with dog obligation adding an addi-

ional 1% variance (p �0.01). Specifically, PBC did not
redict intention to walk (p �0.05); however, subjective
orm, instrumental attitude, and affective attitude all

ndependently predicted intention to walk (��0.21,
�0.20, ��0.39, respectively; p �0.01) as did dog
bligation (��0.12, p �0.01).

iscussion

his was the first North American study to collect
alking and physical activity baseline data on dog
wners in a completely urban setting, and the first study
o examine dog ownership and the relationship to
egular walking within a full psychological model of
alking motivation (i.e., TPB). This study further
dded to and strengthened the literature by using a
andom sample that included both an equal gender
epresentation as well as representative dog ownership
f the population.

nd walking

5 6 7 Mean (SD)

0.29* 0.58* 0.29* 6.04 (1.21)
0.30* 0.51* 0.28* 6.42 (0.93)
0.20* 0.41* 0.21* 5.72 (1.03)

�0.01 0.18* 0.33* 1.29 (2.54)
0.33* 0.16* 6.40 (1.02)

0.42* 5.96 (1.38)

havior and walking intent

Rchange
2 �1 �2 �3

0.13
0.37* 0.38* 0.31*

�0.07 �0.07 �0.04
0.00

0.00 0.02
0.04 0.02

�0.04 �0.03
0.11

0.34*

0.46
0.07 0.07
0.21* 0.21*
0.22* 0.20*
0.40* 0.39*

0.01
0.12*
cts a

4

0.08
0.10
0.04
ng be
of freedom.

ber 2 www.ajpm-online.net
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Based on the findings in the literature on dog
wnership and physical activity, it was hypothesized that
og owners would be more physically active than non–
og owners. Our hypothesis was supported. After con-
rolling for demographic covariates, dog owners re-
orted more walking than non–dog owners. These
ndings are consistent with most of the findings on this

opic;10,13,35 however, our results are the most robust in
his literature to date. Interpreting the magnitude of
ur findings with Cohen’s33 effect size d, a borderline

arge effect size was found in the desirable total walking
inutes per week variable. That is, irrespective of any

ovariates, an effect size that would be observable to the
aked eye33 was identified. This large effect size finding

s much larger than the environmental correlates of
alking,5 which suggests that dog-ownership physical
ctivity interventions may be a useful course of action.
ur findings may be attributed in part to the clean and
ell-represented (gender, age, personal dog owner-

hip, household pet, urban setting) data set. Of addi-
ional interest, it was found that dog walkers walked less
nd were less physically active than non–dog owners
nce dog walking was removed. This suggests that when
og owners choose to participate in activities such as
alking, they are selecting to be active with their dogs.
It was also hypothesized that the sense of responsi-

ility/obligation for the health and well-being of one’s
og is what mediates the relationship between physical
ctivity and dog ownership. Our hypothesis was sup-
orted by the results. This novel finding advances the
eld by identifying the potential mechanism for why
og owners walk more. Our results also showed that
ven among dog owners, some people do not take
esponsibility for walking their dog. Thus, a higher level
f walking is not necessarily associated with owning a
og per se, but rather with people who are willing to
ccept obligation and responsibility for a dog. The
nding may have interesting implications for interven-

What This Study Adds . . .

Previous research on dog ownership and physical
activity has shown mixed results; however, these
studies may have been limited by sampling and
measurement issues.

This study used a random urban sample and
included dog ownership within a motivational
theory.

Results showed that dog owners walk more than
non-dog owners, and that obligation to care for
one’s dog appears to be the key mediator in this
relationship.

Further, dog obligation had an effect on walk-
ing independent of intention.
ion because it suggests that a willingness to take r

ebruary 2006
esponsibility for one’s dog is essential, not just dog
wnership. Importantly, about a quarter of dog owners
ere not walking their dog at �120 minutes per week,
hich suggests that an intervention promoting taking
esponsibility for one’s dog may be helpful.

Finally, using a full psychological model of walking
otivation (TPB), it was hypothesized that dog obliga-

ion would independently predict both intention to
alk as well as walking behavior. Our hypothesis was

upported. An additional 1% variance in intention and
n additional 11% variance in walking behavior were
xplained by dog obligation over and above the TPB
Table 3). Interestingly, dog obligation correlated with
alking intention/behavior but did not correlate with
ther TPB constructs (Table 2), which suggests that our
urrent social cognitive theories do not account for a
actor such as dog obligation. Further, the additional
1% variance that dog obligation provided is one of the
argest extensions to the TPB in any of the population
ealth literature.36

The results of this study must be considered in the
ontext of a few limitations. First, the results are limited
n generalizability to urban populations with similar
eather patterns and demographics to the South Van-
ouver Island region of British Columbia. Also of note,
articipants in this study were a relatively active group;
he average minutes per week for walking and physical
ctivity were considerably above the Surgeon Gener-
l’s37 recommended activity. These results are to be
xpected for Greater Victoria, since Victoria has the
ighest percentage of physically active people in all of
anada.25

Second, the GLTEQ was modified to include walking
pecifically, and this modification has not been vali-
ated. There is a need to extend and attempt to
eplicate these results with objective physical activity
easures. This would also help determine the activity

f dog owners on their walks (i.e., they could be at dog
arks standing while their dogs are running around).
hird, cross-sectional designs such as this one are

imited in determining causality, and there is a need for
irectional prospective quasi-experimental designs.
hese designs will help answer questions of whether
og owners obtain pets because they are interested in
alking, or if the pet is the stimulus to walking. Future

nvestigators may want to consider other forms of
ctivity with their dogs such as running. Fourth, there
as only a 36% response rate. If the population that did
ot respond differs from the population that did, there
ould be unknown biases in the data set.

onclusions

n summary, the results suggest that dog owners walk
ore than non–dog owners, and that obligation to care

or one’s dog appears to be the key mediator of this

elationship. Further, dog obligation appears to have a

Am J Prev Med 2006;30(2) 135
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onsiderable effect on walking behavior that is inde-
endent of intention. The results support the notion
hat dog ownership, for those who are willing to take
esponsibility for a dog, may be a viable physical activity
ntervention strategy.
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