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The association between dog ownership or dog
walking and ﬁtness or weight status in childhood
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Summary
Background: Health beneﬁts of dog walking are established in adults: dog
owners are on average more physically active, and those walking their dogs
regularly have lower weight status than those who do not. However, there has been
little research on children.
Objectives: This study aimed to examine the association between dog ownership or dog walking and childhood ﬁtness or weight status.
Methods: A survey of pet ownership and involvement in dog walking was
combined with ﬁtness and weight status measurements of 1021 9 to 10-year-old
children in the Liverpool SportsLinx study.
Results: We found little evidence to support that children who live with, or walk
with, dogs are any ﬁtter or less likely to be obese than those who do not.
Conclusions: This is an important ﬁnding, as it suggests that the activity that
children currently do with dogs is not sufﬁcient enough to impact weight status or
ﬁtness.
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Introduction

Methods

Dog-owning adults are on average more physically
active than non-owners (1), and there is some evidence that owners who walk their dogs are less likely
to be obese than both owners who do not walk with
their dogs and non-dog owners (2). A few studies
show that children who own dogs are marginally
more physically active (3–5), although others do not
(6), but there has been little research into other health
outcomes, especially regarding actual involvement in
dog walking, as opposed to simply dog ownership
(4,6–8). This study examined the association of dog
ownership and involvement in dog walking with
childhood obesity and overweight. It also examined,
for the ﬁrst time, the association between dog ownership and involvement in dog walking with ﬁtness
measures.

Data collection has been described previously (9–14).
Brieﬂy, over 10 weekdays in October–November
2010, 1021 9 to 10-year-old children, from 31 schools,
were sampled during attendance at SportsLinx Fitness
Fun Days in Wavertree, Liverpool, UK. The children
completed the Child Lifestyle and Pets Questionnaire
as part of their rotation of activities. Participation in
SportsLinx is subsequent to granted informed parental
consent and participant assent and after the completion of medical screening forms. Ethical approval for
the addition of the Child Lifestyle and Pets Questionnaire to a sample of the 2010–2011 SportsLinx data
collection was obtained from the North West 3
Research Ethics Committee – Liverpool East.
The children were asked about the pets they currently owned and how often they walked with any
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dog (theirs or someone else’s) and walked with their
own dog. Frequency was recorded as never, once a
week or less, several times a week or once a day or
more. To ensure sufﬁcient numbers for analyses, this
was further collapsed into a two-level variable of
‘once a week or less’ vs. ‘several times a week or
more’. Parental consent forms collected information
such as gender, age and home postcode (used to
assign Index of Multiple Deprivation 2007). Developmental age was estimated via years to peak height
velocity by using the equation developed by Mirwald
(15). Outcomes measured during EUROFIT ﬁtness
testing included 20-m multi-stage shuttle runs test,
10 × 5 agility, sit and reach, standing broad jump
and grip strength (16). Height and weight (Seca,
Bodycare, Birmingham, UK), both measured by instructors, were used to calculate BMI. Age- and
sex-speciﬁc cut-off points (International Obesity Task
Force; 17) were used to classify the participants in binary terms as being ‘overweight or obese’ or ‘obese’.
Predictive variables tested were lives with a dog, frequency of walks with any dog and frequency of walks
with own dog. Univariable analysis was conducted by
using t-test or Kruskal–Wallis tests, followed by adjustment for confounders by using regression modelling in
MLWIN. For continuous measures, non-normally distributed data were transformed (log10). Multivariable twolevel models were developed initially by using a residual
iterative generalized least-square algorithm, and then
for binary outcomes, a second-order penalized
quasi-likelihood (18). The variables ‘school’ and ‘child’
were set as levels 2 and 1 respectively, to account for
non-independence of the data (children clustered in
schools). All models were adjusted for gender, developmental age and Index of Multiple Deprivation 2007.
Analyses were also conducted stratiﬁed by gender in
case there was evidence of effects in boys but not girls
(or vice versa), but we did not ﬁnd anything of interest
(data not shown). Fitness outcome models were also
adjusted for BMI standard deviation score, and weight
status models are presented both with and without additional adjustment for positive and negative food
score intake (19). Sample size calculations estimated
that to detect a 50% reduction in risk of overweight
(comparable to published interventions; 20) with expected 25% dog ownership (21) or 65% dog-owning
children walking with their dog several times a week
or more (14), it would require 600 and 100 participants
respectively (95% conﬁdence level, 80% power).

Results
Table 1 shows evidence that dog ownership, but not
dog walking, may be associated with lower ﬂexibility
Pediatric Obesity

(P = 0.01) and explosive leg strength (standing broad
jump: P = 0.003). More frequent dog walking of own
or any dog was weakly associated with greater grip
strength (P = 0.03–0.05). There was no evidence of
an association between dog ownership or dog walking and obesity or overweight (Table 2). In model 2 of
Table 2, we further adjusted for a measure of nutrition, using ‘positive’ (healthy) and ‘negative’ food intake by food types indicated (19). Interestingly, this
reversed the direction of effect for dog walking variables to protective but remained insigniﬁcant.

Discussion
These analyses offer a small amount of evidence to
support the premise that children who live with dogs
are ﬁtter, and no evidence that they are at less risk of
obesity. The potential association between involvement in dog walking and improved grip strength is feasible, considering that children of this age walking with
a dog may at some point hold the leash. Our other tentative ﬁndings may be due to confounders associated
with both dog ownership and health. For an association between health outcomes and dog walking to
be biologically plausible, we would expect to ﬁnd a
positive association between involvement in dog
walking and child health rather than a negative association with ownership alone. We found no evidence of
an association between dog ownership or dog walking and obesity or overweight. We may lack statistical
power to detect a difference; however, this is unlikely,
at least regarding weight given exceeding our sample
size estimations. Furthermore, we did adjust for nutrition quality as well as social deprivation, as dog ownership is associated with socio-demographic factors
related to poor health (13,21). Other studies have also
found no association between dog ownership and
child weight status (4,6,8) or a negative association
only in some age groups (7). Overall, this suggests that
the intensity of physical activity performed when walking a dog might not be vigorous or sustained enough
to noticeably impact weight status. Further research
is required into the intensity and contexts of physical
activity during interactions between children and pet
dogs.
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Sit and reach (ﬂexibility)
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more

20-m SRT
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more
10 × 5 agility
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more

Variable

Outcome

22.64
22.56
Mean

101
186
n

16.83
16.32
16.47
16.91

574
337
576
246

(cm)

22.66
22.48

580
241

28.00
29.50
(s)

101
186

22.54
22.59

29.00
32.00

575
238

576
333

30.00
29.00

(Runs)

Median

566
333

n

6.39
5.92

6.48
5.94

SD

0.34

0.22

t-test

0.93

0.74

0.40

0.42

0.91

0.38

Kruskal Wallis test

0.37

0.51

Coef

0.00

0.00

0.00

0.03

0.00

0.01

Coef

0.48

0.44

0.44

0.25

P

0.84

0.50

0.50

0.35

0.82

0.44

P

0.28

1.26

Coef

0.00

0.00

0.00

0.04

0.01

0.01

Coef

†

0.53

0.49

SE coef

Adjusted

0.01

0.00

0.00

0.03

0.02

0.02

SE coef

Adjusted†

0.60

0.01

P

0.69

0.32

0.50

0.15

0.44

0.75

P
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SE coef

Crude

0.01

0.00

0.00

0.03

0.02

0.02

SE coef

Crude*

Table 1 Multi-level multivariable regression models of association between living with a dog and walking a dog, with childhood ﬁtness

Dogs and child health
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1.24
1.23
1.20
1.21
(kg)
15.85
15.76
15.60
15.87
15.05
15.95

100
192

562
337
574
242
101
190

1.24
1.21

584
339
590
250

16.49
16.12
(m)

Median

101
189

n

3.16
3.34

3.57
3.32

3.75
3.26

0.20
0.21

0.21
0.21

0.21
0.20

3.63
5.85

0.03

0.29

0.72

0.73

0.52

0.02

0.63

Kruskal Wallis test

*Outcome is log10.
†
Regression adjusted for gender, developmental age, Index of Multiple Deprivation 2007, BMI Standard Deviation Score.
Bold = P < 0.05.

Frequency walks with own dog
Once a week or less
Several times a week or more
Standing broad jump
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more
Grip strength
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more

Variable

0.93

0.38

0.03

0.01

0.01

0.03

0.39

Coef

0.41

0.27

0.25

0.03

0.02

0.01

0.75

SE coef

Crude*

0.02

0.26

0.89

0.84

0.50

0.02

0.68

P

0.98

0.57

0.06

0.02

0.00

0.04

0.34

Coef

0.44

0.29

0.27

0.02

0.02

0.01

0.79

SE coef

Adjusted†

0.03

0.05

0.82

0.46

0.95

0.003

0.67

P
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Table 1 (Continued)
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131 (26.0)
56 (25.7)
23 (26.4)
51 (30.2)

33 (6.6)
26 (8.8)
30 (5.9)
20 (9.2)
6 (6.9)
19 (11.2)

64 (73.6)
118 (69.8)

470 (93.4)
269 (91.2)
474 (94.1)
198 (90.8)
81 (93.1)
150 (88.8)

136 (27.0)
81 (27.0)

Yes, n (%)

373 (74.0)
162 (74.3)

367 (73.0)
214 (73.0)

No, n (%)

0.27

0.11

0.24

0.53

0.93

0.90

Chi-squared

1.44

1.57

1.37

1.27

1.10

0.96

OR

0.54–3.86

0.86–2.88

0.79–2.37

0.70–2.31

0.74–1.63

0.68–1.35

95% CI

Crude

0.47

0.14

0.27

0.44

0.63

0.81

P

1.21

1.66

1.60

1.14

0.84

1.04

OR

0.36–4.06

0.79–3.48

0.80–3.20

0.49–2.67

0.53–1.35

0.67–1.60

95% CI

Model 1

0.75

0.18

0.19

0.76

0.48

0.86

P

0.60

0.94

1.09

1.40

0.95

1.05

OR

0.09–3.99

0.32–2.77

0.43–2.79

0.43–4.63

0.31–2.93

0.62–1.77

95% CI

P

0.60

0.92

0.85

0.51

0.92

0.86

Model 2 (+ nutrition)
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Model 1 – logistic regression adjusted for gender, developmental age and Index of Multiple Deprivation 2007.
Model 2 – logistic regression adjusted for gender, developmental age, Index of Multiple Deprivation 2007, positive food score and negative food score (19).
Bold = P < 0.05.

Overweight or obese
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more
Obese
Lives with a dog
No
Yes
Frequency walks with any dog
Once a week or less
Several times a week or more
Frequency walks with own dog
Once a week or less
Several times a week or more

Variable

Outcome

Table 2 Multi-level multivariable regression models of association between living with a dog and walking a dog, with childhood weight status (International Obesity Task
Force cut off for overweight or obese and obese)

Dogs and child health
5

SHORTCOMMUNICATION

6

|

C. Westgarth et al.

WALTHAM (owned by Mars Petcare); grants, personal fees, non-ﬁnancial support and others from
Royal Canin (owned by Mars Petcare); personal fees
and others from Hills Petcare (owned by P&G); and
personal fees and others from Nestle-Purina outside
the submitted work. Dr Westgarth reports grants
from Medical Research Council, outside the submitted work. Dr McCune reports grants from Mars
Petcare UK (sister company) during the conduct of
the study, and WALTHAM, who is the main sponsor
of the study, pays her salary. Prof Stratton and Dr
Boddy have nothing to report.

Acknowledgements
CW conceived and designed the study, collected the
data survey, performed the data analysis and drafted
the paper. LMB and GS provided access to data collection and advised on study design and data analysis. SD, PB, AJG, RMG and KPC were involved in
conception of the study, study design and interpretation of ﬁndings. AJG and KPC also assisted with data
collection, and SD was also principal investigator.
SMcC assisted in study design and interpretation of
ﬁndings. All authors read and approved the ﬁnal manuscript. We are very grateful to the project partners:
LJMU, Liverpool City Council in particular Liz Lamb
principal health and physical activity ofﬁcer, Glen
Groves senior ﬁtness ofﬁcer, Liverpool PCT and the
schools, parents and children involved in the project.
The funding source (WALTHAM® and Mars Petcare,
divisions of Mars Inc.) had input during study design,
interpretation of results and writing of the manuscript
but did not inﬂuence study ﬁndings.

References
1. Christian HE, Westgarth C, Bauman A, et al. Dog ownership and physical activity: a review of the evidence. J
Phys Act Health 2013; 10(5): 750–759.
2. Coleman KJ, Rosenberg DE, Conway TL, et al. Physical
activity, weight status, and neighborhood characteristics of
dog walkers. Prev Med 2008; 47(3): 309–312.
3. Owen CG, Nightingale CM, Rudnicka AR, et al. Family
dog ownership and levels of physical activity in childhood:
ﬁndings from the Child Heart and Health Study in England.
Am J Public Health 2010; 100(9): 1669–1671.
4. Christian H, Trapp G, Lauritsen C, Wrigth K, Giles-Corti
B. Understanding the relationship between dog ownership
and children’s physical activity and sedentary behaviour.
Pediatr Obes 2013; 8(5): 392–403.
5. Salmon J, Timerio A, Chu B, Veitch J, et al. Dog ownership, dog walking, and children’s and parents’ physical
activity. Res Q Exercise Sport 2010; 81(3): 264–271.
6. Gadomski AM, Scribani MB, Krupa N, Jenkins P,
Nagykaldi Z, Olson A. Pet dogs and children’s health:

Pediatric Obesity

opportunities for chronic disease prevention? Prev Chron
Dis 2015; 12 E205.
7. Timperio A, Salomon H, Chu B, Andrianopoulous N. Is
dog ownership or dog walking associated with weight status in children and their parents? Health Promot J Aust
2008; 19(1): 60–63.
8. Westgarth C, Heron J, Ness AR, et al. Is childhood obesity inﬂuenced by dog ownership? No cross-sectional or
longitudinal evidence. Obes Facts 2012; 5(6): 833–844.
9. Taylor S, Hackett A, Stratton G, Lamb L. SportsLinx: improving the health and ﬁtness of Liverpool’s youth. Educ
Health 2004; 22: 3–7.
10. Boddy LM, Fairclough SJ, Atkinson G, Stratton G.
Changes in cardiorespiratory ﬁtness in 9–10yr old children:
SportsLinx 1998–2010. Med Sci Sports Exerc 2012; 44(3):
481–486.
11. Boddy LM, Stratton G, Hackett AF. The test/re-test reliability of a ﬁeld-based ﬁtness test battery in 9–10 year old
schoolchildren. In: Children and Exercise XXV: The Proceedings of the 25th Pediatric Work Physiology Meeting.
Routledge: UK, 2010.
12. Boddy LM, Hackett AF, Stratton G. Changes in ﬁtness,
body mass index and obesity in 9–10 year olds. J Hum Nutr
Diet 2010; 23(3): 254–259.
13. Westgarth C, Boddy L, Stratton G, et al. Pet ownership, dog types and attachment to pets in 9–10 year old
children in Liverpool, UK. BMC Vet Res 2013; 9(1): 102.
14. Westgarth C, Boddy L, Stratton G, et al. A crosssectional study of frequency and factors associated with
dog walking in 9–10 year old children in Liverpool, UK.
BMC Public Health 2013; 13.
15. Mirwald RL, Baxter-Jones AD, Bailey DA, Beunen GP.
An assessment of maturity from anthropometric measurements. Med Sci Sports Exerc 2002; 34(4): 689–94.
16. Adam C, Klissouras V, Ravazzolo M, Renson R,
Tuxworth W. EUROFIT: European Test of Physical Fitness:
Handbook. Committee for the Development of Sport,
Council of Europe: Rome, Italy, 1998.
17. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing
a standard deﬁnition for child overweight and obesity
worldwide: international survey. Br Med J 2000;
320(7244): 1240–1243.
18. Centre for Multilevel Modelling. MLwiN, 2006, Centre
for Multilevel Modelling: University of Bristol.
19. Boddy LM, Abayomi J, Johnson B, Hackett AF,
Stratton G. Ten-year changes in positive and negative
marker food, fruit, vegetables, and salad intake in 9–10 year
olds: SportsLinx 2000–2001 to 2010–2011. J Hum Nutr
Diet 2014; 27(3): 236–241.
20. Wilﬂey DE, Tibbs TL, Van Buren DJ, Reach KP,
Walker MS, Epstein LH. Lifestyle interventions in the treatment of childhood overweight: a meta-analytic review of
randomized controlled trials. Health Psychol 2007; 26(5):
521–532.
21. Westgarth C, Heon J, Ness AR, et al. Pet ownership
during childhood: ﬁndings from a UK birth cohort and implications for public health research. Int J Environ Res Public
Health 2010; 7(10): 3704–3729.

© 2016 The Authors. Pediatric Obesity published by John Wiley & Sons Ltd
on behalf of World Obesity Federation.

