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Foreword

Given that the obesity and obesity-related disease epidemic continues to rage
in the United States and in other industrialized countries, there exists a need
to develop and examine innovative approaches to its reversal and to facilitate
health and fitness. Dog walking, found to positively influence physical activ-
ity, was a focus of the symposium from which the compilation of papers pre-
sented in this volume emanated. The one-day symposium was embedded in
the peer-reviewed 2009 18th Annual Conference of the International Society
for Anthrozoology, which was held in Kansas City, Missouri. The symposium
was entitled, “Research meets practice: Human-animal interaction in obesity
across the lifespan.” It was funded by an R-13 Conference Grant (R. Johnson,
PI) from the Eunice Kennedy Shriver National Institute of Child Health and
Human Development of the National Institutes of Health, and was cospon-
sored by Mars Waltham®.

Attended by over 300 registrants, the symposium consisted of plenary
and peer-reviewed presentations and was devoted to information dissemina-
tion and dialogue promotion between health care professionals from such
fields as nursing, medicine, veterinary medicine, social work, physical ther-
apy, occupational therapy, and counseling. Additional participants were those
working in animal-related fields such as animal rescue groups, animal shel-
ters, and pet therapy visitation groups. A vital goal of the symposium was to
foster collaborative projects in creative new directions between investigators
and human-animal interaction and health care practitioners. Plenary speak-
ers were Jacqueline Epping, Adrian Bauman, Audwin Fletcher, and Roland

Thorpe. A variety of peer-reviewed papers and posters were also presented.

Xi



Samplings of these comprise this book. It is my sincere belief that enthusiasm
from the symposium is conveyed in the exciting papers that you will find in

the ensuing pages.

—Rebecca A. Johnson

Xii



Acknowledgments

We would like to thank Purdue University Press, especially Press Director
Charles Watkinson, for recognizing dog walking as an area worthy of study
and an intervention that helps both people and their dogs. We further extend
our thanks to the Eunice Kennedy Shriver National Institute of Child Health
and Human Development of the National Institutes of Health for funding the
symposium in which the papers included in this volume were presented as part
of the 2009 Annual Conference of the International Society for Anthrozool-
ogy held in Kansas City, Missouri. We are also grateful to Mars, Inc., which
was the Principle Founding Sponsor for the overall conference. We would
also like to thank all of the contributors of this volume, who shared their in-
sights, findings, and experience as to how dog walking can be an interesting,
fun, and healthy experience for all. Additionally, we gratefully acknowledge
Charlotte McKenney for her considerable help with editing the documents
for format and style.

Xiii



List of Contributors

Adrian Bauman, Ph.D. F.A.F.P.H.M.

Sesquicentenary Professor of Public Health in Behavioral Epidemiology
& Health Promotion

School of Public Health

Institute of Obesity Nutrition & Exercise (IONE)

Sydney University, Australia

Alan M. Beck, Sc.D.

Purdue University

School of Veterinary Medicine
West Lafayette, Indiana

Ashley M. Brown, M.P.H.
Executive Director, Kids and K-9s for Healthy Choices, Inc.
Denver, CO

Christopher G. Byers, DV.M., D.A.CV.E.C.C,, D.A.CV.I.M. (SAIM)
Director, Intensive Care VCA Veterinary Referral Associates
Gaithersburg, MD

Hayley E. Christian, Ph.D.

Research Assistant Professor

Centre for the Built Environment and Health
School of Population Health

The University of Western Australia

Perth, Australia

Xiv



Carol M. Devine, Ph.D., R.D.
Division of Nutritional Sciences and Dept. of Biostatistics

Cornell University
Ithaca, NY

Denise A. Elliott B.V.Sc. (Hons) Ph.D. Dipl. A.C.V.I.M. Dipl. A.C.V.N.
Director of Health and Nutritional Sciences: The Americas
Royal Canin SAS

Aimargues, France

Jacqueline N. Epping, M.Ed.

Team Lead Guidelines and Recommendation (GAR)
Physical Activity and Health Branch

Division of Nutrition, Physical Activity and Obesity

Centers for Disease Control and Prevention

Atlanta, GA

Layla Esposito, Ph.D.

Health Scientist Administrator

Center for Research for Mothers and Children

Eunice Kennedy Shriver National Institute of Child Health and Human
Development

National Institutes of Health

Rockville, MD

Tracy Farrell, Ph.D.

Program on Breast Cancer & Environmental Risk Factors
Cornell University

Ithaca, NY

Jeffrey L. Goodie, Ph.D., A.B.P.P.

LCDR, United States Public Health Service Assistant Professor of Family
Medicine

Uniformed Services University of the Health Sciences

Bethesda, Maryland.
James A. Griffin, Ph.D.

Deputy Chief, Child Development & Behavior Branch
Center for Research for Mothers and Children

XV



LEunice Kennedy Shriver National Institute of Child Health and Human
Development

National Institutes of Health

Rockville, MD

Karyl J. Hurley, DV.M., D.A.CV.I.M,, D.E.CV.I.M.-C.A.
Global Scientific Affairs, WALTHAM

MARS PETCARE

McLean, VA

Rebecca A. Johnson, Ph.D., R.N,, FA.A.N.

Millsap Professor of Gerontological Nursing & Public Policy
Sinclair School of Nursing

Director, Research Center for Human Animal Interaction
College of Veterinary Medicine

University of Missouri

Columbia, MO

Grace Long, DV.M., M.S., M.B.A.
Nestlé-Purina Pet Care Company
St. Louis, MO

Elizabeth Lund, D.V.M., M.P.H., Ph.D.

Senior Director of Research, Banfield Applied Research and Knowledge
Banfield, The Pet Hospital

Portland, OR

Rona Macniven, M.Sc., B.Sc. (Hons)
School of Public Health
University of Sydney, Australia.

Mary Maley, M.S.

Program on Breast Cancer & Environmental Risk Factors
Cornell University

Ithaca, NY

Sandra McCune V.N., B.A., Ph.D.

Program Manager,

Human-Companion Animal Bond Research Program,

Xvi



WALTHAM Centre for Pet Nutrition (part of Mars, Inc)
Waltham-On-The-Wolds,

Melton Mobray,

UK.

Charlotte A. McKenney, R.N., B.S.N.
Assistant Director

Research Center for Human Animal Interaction
University of Missouri

College of Veterinary Medicine
Columbia, MO

F. Ellen Netting, Ph.D., M.S.S.W.
Professor and Samuel S. Wurtzel Endowed Chair

Virginia Commonwealth University School of Social Work
Richmond, VA

Cara Olsen, Ed.D.
Assistant Professor of Preventive Medicine and Biostatistics

Uniformed Services University of the Health Sciences
Bethesda, MD

Mark B. Stephens, M.D., ML.S., FA.A.F.P.
CAPT MC USN

Associate Professor and Chair

Department of Family Medicine

Uniformed Services University of the Health Sciences

Bethesda, MD

Angela M. Struble, B.S.
Clinical Nutrition Program

Cornell University College of Veterinary Medicine
Ithaca, NY

Roland J. Thorpe, Jr., Ph.D.

Assistant Scientist

Hopkins Center for Health Disparities Solutions
Department of Health Policy and Management
Johns Hopkins Bloomberg School of Public Health
Baltimore, MD

Xvil



Joseph J. Wakshlag, D.V.M., Ph.D.
Clinical Nutrition Program

Cornell University College of Veterinary Medicine
Ithaca, NY

Barbour S. Warren, Ph.D.
Program on Breast Cancer & Environmental Risk Factors

Cornell University
Ithaca, NY

Martin T. Wells, Ph.D.
Department of Biostatistics
Cornell University

Ithaca, NY

Cindy C. Wilson, Civ, Ph.D., C.H.E.S.

Professor & Faculty Development Director
Department of Family Medicine

Uniformed Services University of the Health Sciences

Bethesda, MD

Lisa J. Wood, Ph.D.

Research Assistant Professor,

Deputy Director

Centre for the Built Environment and Health
School of Population Health

'The University of Western Australia

Perth, Australia

Kathy K. Wright, R.N., M.S.N., C.P.N.P.

Robert Wood Johnson Foundation Executive Nurse Fellow (2008-2011)

Nursing Director, Florida Department of Health Children’s Medical Services,
Ocala Area Office

Creative Director, Kids and K-9s for Healthy Choices, Inc.

Ocala, FL.

Mary E. Yonemura
Internal Medicine—Critical Care Department VCA Veterinary Referral
Associates

Gaithersburg, MD
Xviii



Chapter |

Dog walking as a new area of inquiry: An overview

Alan M. Beck

E. O. Wilson suggested that throughout most of human evolution survival
favored those with an ability to hunt animals and find edible plants. This in-
nate “hard-wiring” gave us a predisposition to pay special attention to animals
and the surrounding environment. He named this “innate tendency to focus
on life and lifelike processes” the biophilia hypothesis (Wilson, 1993). It is
reasonable to assume part of our fascination with our pets, and our desire to
be with them, stems from this inborn love of life, our biophilia.

In addition, like any social species, we are especially driven to be with
our own kind. Most people feel adrift or lonely when isolated from others but
find physical and emotional comfort when with family, friends, co-workers, and
neighbors (Hawkley & Cacioppo, 2007; Lynch, 1977, 2000). Social support is
the knowledge that we are part of a community of people who love, care, and
value us (Weinick, 1998). This social support theory also reinforces our care
for our pets, as most people incorporate their pets in their family belief system
(Beck & Katcher, 2003; Messent, 1983). The positive feelings we have toward
nature in general and animals in particular are the human manifestation of
our instincts as a social species living in the natural world (Beck & Katcher,
1996). 'There is an interesting consequence to our having positive feelings to-
ward animals, as it also influences our feelings toward those associated with
animals because of the fundamental attribution error. The fundamental attribu-
tion error (also correspondence bias) notes that there is a tendency for observ-
ers (us) to attribute other people’s behavior to internal factors, such as liking
animals, and to downplay situational causes, which are out of the observed
person’s control (Gilbert & Malone, 1995). People with animals are assumed to
be better, more approachable people (Lockwood, 1983). People walking with

1



2

Chapter1

their dog experience more social contact and longer conversations than when
walking alone (McNicholas & Collis, 2000; Messent, 1983), and this may be
especially important for people with visible disabilities who often encounter
others who avoid eye contact, smiles, or conversation (Edelman, 1984; Kleck
& Hastorf, 1966). Both child (Mader, Hart, & Bergin, 1989) and adult (Eddy,
Hart, & Boltz, 1988) wheelchair users experienced significantly fewer of these
avoidance behaviors if they were accompanied by a dog. Dog walkers will also
experience the added joy of being approachable as they exercise.

'This fascination with nature, especially pets, has developed into the study
of the human-animal interaction (HAI), which is now an ever-expanding area
of academic and clinical interest. From the beginning, the HAI concept had
implications for improving both human and animal health. These studies,
more than ever, have three distinct characteristics: (1) they are interdisciplin-
ary, bringing together researchers from the disciplines of medicine, veteri-
nary medicine, public health, nursing, psychology, social work, and education
(Hines, 2003); (2) they are international in scope, with important centers of
activity in the United Kingdom, France, Australia, Japan, Sweden, and North
Anmerica; and (3) they are dispersed, that is, in addition to university research-
ers, there are many practitioners and independent scholars based outside the
walls of academic environments such as veterinary practices, public health
offices, high schools, prisons, therapeutic settings (like nursing homes), ani-
mal shelters, and volunteers. The people in the HAI field have always been
dedicated to the translational nature of their work, that is, how the instincts,
intuitions, and now research can be applied to human health (Beck, 2000;
Friedmann & Thomas, 1995; Katcher & Beck, 2010).

Historically, the first organized application was the use of guide dogs
for the blind (Ascarelli, 2010) and then non-service dogs brought to thera-
peutic settings, often with children with special needs or older adults in nurs-
ing homes (Beck & Katcher, 1984). Animal visitation to nursing homes and
hospitals are becoming common, utilizing mostly dogs, though cats, llamas,
small mammals, and even reptiles have had their place.

Recognizing the role of the pet dog for the non-institutionalized owner
would appear obvious but only recently has the personpet pair been an area
of study (Beck & Katcher, 1996; Katcher, Friedmann, Beck, & Lynch, 1983;
Siegel, 1990). In the presence of a dog people have been observed to be less
stressed and have also been seen by others in a more positive way (Bauman,
Russell, Furber, & Dobson, 2001; McNicholas & Collis, 2000; Rohlf, Toukh-
sati, Coleman, & Bennett, 2010; Thorpe et al., 2006a, 2006b).
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Dog walking

Exercise has been one of the most useful tools to address one of society’s most
serious public health problem—obesity. There is a long history of programs
and government guidelines addressing the obesity epidemic, from the 1970s
programs focused mainly on diet, nutrition education, and encouraging physi-
cal activity. On this subject Nestle and Jacobson write, “Overall, the nearly
half-century history of such banal recommendations is notable for addressing
both physical activity and dietary patterns, but also for lack of creativity, a
focus on individual behavior change, and ineffectiveness” (2000). There have
been many programs but the obesity epidemic continues. We need to find an
approach that people welcome, like harnessing animal lovers’ natural com-
mitment to their pets.

At first glance, dog walking does not seem a very difficult problem or
cause for study. One only needs a dog that likes walking, which is almost ev-
ery healthy dog, and an owner who also likes walking. Dog owners often walk
more than those without dogs, and walking is one of the most basic ways to
exercise. Dog walking is rapidly developing a whole new sub-discipline of the
HAI community.

'The real issue is convincing humans to want to walk with some regular-
ity and creating the community infrastructure to make it easy and safe to take
the walks. For that there has to be an honest assessment of the activity, so it

warrants support and encouragement.

"This book

Chapter 2 sets out the benefits of walking, presents national guidelines from
several countries, looks at the United States in more detail, and finally discusses
how dog walking may motivate walking as a physical activity. Chapters 3 and
8 review the evidence of the potential health benefits of dog walking, describe
how dog walking could play a crucial role in improving human health, specifi-
cally through increasing amounts of daily physical activity, and explore how
dog walking can be an enjoyable, economical, and effective weight manage-
ment tool. Chapter 4 develops dog walking in the larger context of community
integration, and chapter 5 focuses specifically on the value of walking for the
older adult. Chapters 6, 7, and 10 present ways to encourage dog walking by
discussing some actual programs. Chapter 11 describes research and practice

directions needed to advance dog walking as a field.

3



4 | Chapterl

We are now beginning to understand the relationship between dog
ownership, physical activity, and human and animal health. Dog walking is

a simple and enjoyable way to help dogs and ourselves.
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Chapter 2

Physical activity recommendations and dog walking

Jacqueline N. Epping

Health benefits of physical activity: Why should we be active?

'The health benefits of physical activity are numerous, significant, and well
documented. People who are regularly physically active have better health and a
lower risk of developing a variety of chronic diseases than people who are inac-
tive. More active adults have lower rates of all-cause mortality, coronary artery
disease, high blood pressure, stroke, type 2 diabetes, metabolic syndrome, colon
cancer, breast cancer, and depression. Additionally, compared with less active
people, physically active adults have higher levels of cardiorespiratory (aerobic)
and muscular fitness, more favorable body composition and body mass, better
quality sleep, and better health-related quality of life for older adults; regular
physical activity is also associated with higher levels of functional health, lower
risk of falls, and improved cognitive function. In children and youth, regular
participation in physical activity is associated with better cardiorespiratory
and muscular fitness, bone health, and body mass and composition (Physical
Activity Guidelines Advisory Committee Report, 2008).

People who are the least active have the highest risk for a number of
negative health outcomes, and evidence suggests that as little as one hour per
week of moderate-to-vigorous physical activity can reduce risk of all-cause
mortality and coronary artery disease (Physical Activity Guidelines Advisory
Committee Report, 2008).

This chapter sets out the benefits of walking, presents national physical
activity guidelines and recommendations from several countries, discusses

physical activity prevalence, costs associated with inactivity, cost savings of

1
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regular physical activity, the relevance of dog walking in these contexts, and

how dog walking may motivate walking as a physical activity.

The benefits of walking: Why is promoting walking a good
strategy?

Although health and other benefits can be achieved by a variety of physical
activities, the 2008 Physical Activity Guidelines for Americans (http://www.
health.gov/paguidelines/) notes specifically that a number of health and fit-
ness benefits are derived from regular brisk walking, particularly for people
who have been sedentary or physically active on an infrequent basis. An ad-
ditional benefit of walking is that it is accessible to a large proportion of the
population. This includes people for whom physical activities that have a cost,
such as gym membership or organized sports, may be prohibitive. Walking
is also accessible to people for whom physical access to facilities, programs,
or equipment is limited or nonexistent. Walking is accessible to people of all
ages, fitness levels, and abilities and requires no special equipment, program,
or facility. It is a physical activity that can generally be performed safely even
by previously sedentary individuals (Hootman et al., 2001).

Wialking has been cited as the most common and popular form of physi-
cal activity among adults in the U.S. (Centers for Disease Control and Pre-
vention, 1991), and in Canada, walking has been ranked as the most popular
form of physical activity by 71% of the population of adults, age 20 and older
(Statistics Canada, 2005).

Physical activity terminology: What does “active” mean?

National guidelines and recommendations for physical activity exist in a num-
ber of countries. In order to understand and effectively translate guidelines
into behavior, it is important to understand some of the terminology typically
used and associated with physical activity. For example, many guidelines and
recommendations advocate moderate-to-vigorous physical activity, which re-
fers to the intensity of the activity. The absolute intensity of physical activity
is often described in terms of metabolic equivalents or METs. One MET is
the rate of energy that one expends while sitting at rest. This is considered to
be an oxygen uptake of 3.5 milliliters per kilogram of body weight per minute.
Light-intensity activities are defined as 1.1 MET to 2.9 METs. Moderate-
intensity activities are defined as 3.0 to 5.9 METs. Walking at 3 miles per
hour (“a brisk walk”) requires 3.3 METs of energy, thus is considered a mod-
erate-intensity activity. Vigorous-intensity activities are defined as 6.0 METs
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or more. For example, running at 6 miles per hour (10 minutes per mile) re-
quires10 METs of energy expenditure, so running at that rate is considered as
vigorous-intensity (2008 Physical Activity Guidelines for Americans). Intensity
can also be described in relative terms. A simple way to gauge relative inten-
sity is by the level of effort required. Less fit people typically require a higher
level of effort than people who are fitter to do the same activity. A scale of 0
to 10 can be used to estimate relative intensity, where 0 is equivalent to sitting
and 10 is the highest level of effort possible. Moderate-intensity activity is at
alevel of 5 or 6; vigorous-intensity activity is at a level of 7 or 8. Using relative
intensity, during moderate-intensity activity a person can talk but not sing. A
person doing vigorous-intensity activity can only say a few words without need-
ing to take a breath (2008 Physical Activity Guidelines for Americans). Similarly,
moderate-intensity activity would not cause most people to “break a sweat,”

but vigorous-intensity activity would cause sweating.

Physical activity guidelines and recommendations: How active
should we be?

In the United Kingdom, the recommendation for adults is 30 minutes per day
on five or more days of the week, and for children it is 60 minutes per day on
five or more days of the week (Department of Health, 2004). The government
has set targets in England and Wales for 70% of the population to be “rea-
sonably active” by 2020. The target in Scotland is for 50% of adults to achieve
the minimum levels by 2022 (Department of Health, 2004; Welsh Assembly
Government, 2003).

'The National Physical Activity Guidelines for adults in Australia rec-
ommend at least 30 minutes of moderate-intensity activity (including brisk
walking) on most days of the week, with each session lasting at least 10 min-
utes. This is generally interpreted as 30 minutes at least five days of the week,
a total of 150 minutes of moderate-intensity activity per week. Children are
recommended to do 60 minutes of moderate-to-vigorous physical activity ev-
ery day (Australian Institute of Health and Welfare, 2006)

In Japan, the recommendation is approximately 60 minutes of physical
activity at an intensity of 3.3 METs, that is, 3.3 times the intensity of being at
rest (e.g., sitting). This is at an intensity equivalent to walking for most people.
This level of physical activity is recommended to be performed seven days per
week for a total of 420 minutes per week (Shibata, Koichiro, Harada, Naka-
mura, & Muraoka, 2009).
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Physical activity guidelines for North Americans: What is our

aim?

In the U.S., Healthy People Objectives are 10-year national objectives for pro-

moting health and preventing disease. Every decade, the U.S. Department of

Health and Human Services (HHS) establishes new objectives that are devel-

oped through a broad consultation process, including public comment. They are

built on the best scientific knowledge and knowledge of current data, trends,

and innovations, and are designed to measure programs over time. Healthy

People 2020 (http://www.healthypeople.gov/hp2020/) includes 14 objectives
for physical activity and fitness (Table 2.1):

Table 2.1. Healthy People 2020 Objectives.

1.

Reduce the proportion of adults who engage in no leisure-time physical
activity.
Increase the proportion of the Nation’s public and private schools that

require daily physical education for all students.

Increase the proportion of adolescents who participate in daily school
physical education.

Increase the proportion of adolescents who spend at least 50 percent of
school physical education class time being physically active.

Increase the proportion of the Nation’s public and private schools that
provide access to their physical activity spaces and facilities for all persons
outside of normal school hours.

. Increase the proportion of adults that meet current Federal physical

activity guidelines for aerobic physical activity and for muscle strength
training.

Increase the proportion of adolescents that meet current physical activity
guidelines for aerobic physical activity and for muscle-strengthening
activity.

Increase the proportion of children and adolescents that meet guidelines
for television viewing and computer use.

Increase the proportion of employed adults who have access to and
participate in employer-based exercise facilities and exercise programs.

10. Increase the proportion of trips made by walking.

11. Increase the proportion of trips made by bicycling.

12. Increase the proportion of States and school districts that require

regularly scheduled elementary school recess.
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13. Increase the proportion of school districts that require or recommend
elementary school recess for an appropriate period of time.

14. Increase the proportion of physician office visits for chronic health
diseases or conditions that include counseling or education related to
exercise.

Dog walking has potential for helping meet four Healthy People Ob-
jectives in particular: Objective 1, decreasing the number of adults reporting
no leisure-time physical activity; Objective 6 and Objective 7, increasing the
proportion of adults and adolescents who meet physical activity guidelines;
and Objective 10, increasing walking trips.

'The first guidelines for physical activity in the U.S. were published in
1972 by the American Heart Association. Since that time a number of guide-
lines and Position Stands have been published, including Position Stands is-
sued by the American College of Sports Medicine (ACSM) in 1978, 1990,
and 1998. Earlier physical activity guidelines focused on the clinical assess-
ment of exercise capacity or on the development of cardiorespiratory (aerobic)
fitness and body composition, that is, the recommendations were designed to
achieve, increase, or maintain levels of physical fitness, and generally recom-
mended vigorous-intensity physical activity. For example, the 1978 ACSM
Position Stand on “The Recommended Quantity and Quality of Exercise for
Developing and Maintaining Fitness in Healthy Adults” recommended 15 to
60 minutes of an endurance-type activity, 3 to 5 days per week, at a level of
60% to 90% of heart rate reserve or 50% to 85% of maximal oxygen uptake.

A major shift in focus from fitness-related physical activity recommen-
dations to health-related physical activity recommendations occurred with
the 1995 release of Physical Activity and Public Health: A Recommendation from
the Centers for Disease Control and Prevention and the American College of Sports
Medicine. The primary recommendation of this report was that all adults should
accumulate 30 minutes or more of moderate-intensity physical activity (an
intensity 3.0 to 5.9 times the intensity of rest) on most, preferably all, days of
the week (Pate et al., 1995). This represented a significant change from earlier
guidelines, not only in terms of the levels of physical activity recommended, but
also in shifting focus from guidelines that only a relatively small proportion of
the population was meeting to guidelines that more of the population might be
able to aspire to and meet (Physical Activity Guidelines Advisory Committee,
2008). Shortly after the CDC/ACSM report, the National Institutes of Health
(NIH) and World Health Organization (WHO) issued reports on the health
benefits of regular physical activity, and in 1996 Physical Activity and Health:
A Report of the Surgeon General was issued, which recommended that people
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of all ages could improve health and quality of life by participating in lifelong
moderate-intensity physical activity (U.S. Department of Health and Human
Services, 1996). Since that time, the body of knowledge of the wide range of
health benefits from participation in physical activity has grown substantially,
and in 2008 the first comprehensive federal guidelines on physical activity,
the 2008 Physical Activity Guidelines for Americans, were issued. Key guidelines
are included for children and adolescents, adults, older adults, women during
pregnancy and the postpartum period, and adults with disabilities. Key mes-
sages for people with chronic medical conditions, guidelines for safe physical
activity, and recommendations for how various levels of society can support
individuals in being physically active are also included.

A key recommendation for both adults and older adults is to avoid in-
activity, including prolonged sitting. Even bouts of 10 minutes of moderate-
to-vigorous physical activity provides health benefits (Dunn et al., 1998), and
even light activity (defined as less than 3 METs) contributes significantly to
energy expenditure (Owen, Healy, Matthews, & Dunstan, 2010). In simple
terms, this could translate into taking three 10 minute walks a day, for ex-
ample, one in the morning, one at lunchtime, and one at the end of the work
day or in the evening. In terms of health benefits, an important and funda-
mental message is that some activity is better than none, and more is better.
The most important measure of how much physical activity to perform is the
total volume of physical activity per week. This, unlike earlier guidelines that
specified physical activity intensity, duration, and frequency, allows individuals
the flexibility to meet the guidelines a number of different ways.

In addition to guidelines for individuals, a chapter is included with rec-
ommendations for how individuals can be supported in being physically active
by various societal levels and sectors. In addition to addressing physical activ-
ity at the individual level, it is also addressed at various levels of behavioral
influence, including families and communities. For example, communities are
encouraged to provide opportunities for physical activity and to use evidence-
based intervention strategies, including those recommended by the U.S. Task
Force on Community Preventive Services in 2002. Some of strategies are par-
ticularly relevant to, and provide rationale for, dog walking as a potentially

effective intervention strategy. They are discussed later in this chapter.

The U.S. national physical activity plan: How are we going to
get where we want to go in the U.S.?

'The first National Physical Activity Plan (NPAP) was launched May 3, 2010.
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'The plan was established in recognition of the need for a broad, comprehen-
sive framework from which to promote physical activity. Development of the
plan was informed by other physical activity plans around the world, including
plans from Western Australia, Canada, Finland, Northern Ireland, Pakistan
and the United Kingdom (www.physicalactivityplan.org/NationalPhysical
ActivityPlan.pdf).

A primary mission of the plan is to produce a marked and progressive
increase in the percentage of Americans who meet physical activity guidelines
throughout life. The goals of the plan are to:

1. “Make a compelling and urgent case for increasing physical activity in
the American population;

2. Provide a clear roadmap for actions that support short and long-term
progress in increasing Americans’ physical activity;

3. Develop strategies for increasing physical activity in all population
subgroups and reducing disparities across subgroups;

4. Create a sustained and resourced social movement that provides for
ongoing coordination, partnerships, capacity building, and evaluation;

5. Develop new and innovative strategies for promoting physical activity;

6. Undergo periodic evaluation to assess achievements in increasing physical
activity.”
'The goal to develop new and innovative strategies for promoting physical ac-
tivity (point 5 in the plan) is directly relevant to dog walking as a promoter
of physical activity. Promoting and facilitating dog walking is a new and in-
novative strategy that could help Americans meet physical activity guidelines
throughout life, and dog walking has shown promise in increasing physical
activity and improving various dimensions of health in subgroups of the general
population, including older adults (Thorpe et al., 2006), disadvantaged indi-
viduals (Johnson & Meadows, 2010), and youth (Wright and Brown, 2011).

Prevalence of physical activity: How active are we?

Despite the health benefits of regular physical activity, including the benefits
of walking, and the potential negative health outcome of physical inactivity,
at least 60% of the global population does not achieve recommended levels of
physical activity. The global estimate for the prevalence of physical inactivity
among adults is 17%. Estimates for prevalence of some, but insufficient, activity
(less than 2.5 hours per week of moderate activity) range from 31% to 51%, with
a global average of 41% (WHO, http://www.who.int/dietphysicalactivity/en/).
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In the United Kingdom, only 40% of men and 28% of women meet the
minimum recommendations for adults (NHS Information Centre, 2008).
From 1997 to 2006, 30% to 35% of adults in the United States reported being
physically active at moderate- or vigorous-intensity sufficient to meet existing
recommendations. Thirty-five to forty percent reported no leisure time physical
activity (CDC 2010, available from http://wonder.cdec.gov/data2010). Less than
20% of U.S. students in grades 9 through 12 reported meeting moderate-to-
vigorous intensity physical activity recommendations, according to data from

the 2009 Youth Risk Behavior Surveillance System (YRBSS, 2009).

What is the cost of being inactive?

'The health problems associated with physical inactivity are the leading causes
of death in developed countries (WHO, 2002). Globally inactivity has been
estimated to cause 1.9 million deaths per year (Cobiac, Vos, & Barendregt,
20009). It is estimated to cause about 10% to 16% of cases of breast cancer, co-
lon cancer, and diabetes, and about 22% of ischemic heart disease (WHO,
http://www.who.int/dietphysicalactivity/en/). In Australia, physical inactiv-
ity leads to 10% of all deaths, largely as a result of cardiovascular disease and
diabetes. Time viewing television, in particular, has been inversely associated
with undiagnosed abnormal glucose metabolism and the metabolic syndrome,
independent of waist circumference (Owen, Healy, Matthews, & Dunstan,
2010). In the U.S., unhealthy lifestyle, which includes physical inactivity, is
the primary contributor to the six leading causes of death—heart disease, can-
cer, stroke, respiratory diseases, accidents, and diabetes—which collectively
account for over 70% of all deaths (Anderson & Smith, 2005). The prevalence
of obesity among U.S. adults rose to 30% in 1999-2000, a 33% increase from a
decade earlier (Flegal, Carroll, Ogden, & Johnson, 2002), and the prevalence
of diabetes also rose by 33% during approximately the same period (Mokdad
et al., 2000). About one-third of American adults are obese (Flegal, Carroll,
Ogden & Curtin, 2010).

In addition to the human cost of suffering in terms of illness, disability,
and death, physical inactivity results in tremendous economic costs. For ex-
ample, the cost of physical inactivity in England, including direct medical cost
treatment for related diseases and the indirect cost caused through absences
due to sickness, has been estimated at £8.2 billion per year, not including the
contribution of inactivity to the cost of obesity, which itself is estimated to be
£2.5 billion per year (Department of Health, 2004). The Australian Bureau
of Statistics estimated annual direct health care costs attributable to physical
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inactivity to be around $377AUS million per year (2006). The overall annual
direct medical costs of inactivity (in 2000 dollars) in the U.S. have been esti-
mated to be $76.6 billion (Pratt, Macera, & Wang, 2000). In Canada, physi-
cal inactivity accounts for about 6% of total health care costs (WHO, http://
www.who.int/dietphysicalactivity/publications/facts/pa/en/).

What are the cost savings of physical activity?

A review of the medical expenditures of over 35,000 U.S. adults revealed that
medical expenditures for physically active adults were approximately $1,000
less annually than those for inactive adults, and estimated a cost savings of
$76.6 billion (in 2000 dollars) if all inactive Americans became physically ac-
tive (Pratt, Macera, & Wang, 2000) A 25% reduction in death from coronary
artery disease has been estimated as a result of the impact of physical activ-
ity as a lifestyle change, which is comparable to drug therapies (Iestra et al.,
2005). An annual cost savings of approximately $5 billion could be realized if
10% of the sedentary population in the U.S. would adopt a walking program
(Jones & Easton, 1994). Findings from an epidemiological study of dog walk-
ing in Australia estimated that if all dog owners walked their dogs more, the
result would be a 24% increase nationally in adults who are considered to be
sufficiently active, and a direct health care cost savings of around $175AUS
million per year (Bauman, Russell, Furber, & Dobson, 2001).

Determinants and correlates of physical activity: What moves
us to move?

Understanding what motivates people to be active is an important prerequi-
site for designing relevant and effective programs (Shibata, Koichiro, Harada,
Nakamura, & Muraoka, 2009). Psychological (intrapersonal), social (interper-
sonal), and environmental factors all influence physical activity behavior. Intra-
personal factors include knowledge, attitudes, beliefs, motivation, self-concept,
developmental history, past experience, and skills. Interpersonal factors include
the opinions, thoughts, behavior, advice, and support of those surrounding
an individual (Zheory at a Glance: A Guide for Health Promotion Practice, 2005).
'The ecological perspective of health behavior change emphasizes the interac-
tion between, and interdependence of, factors within and across all levels of
influence. This perspective posits that individual behavior both shapes and is
shaped by the social environment (Smedley & Syme, 2000).

Shibata and Koichiro (2009) found that self-efficacy (one’s belief in one’s

ability to perform an activity or engage in a behavior), possessing home fit-
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ness equipment, having social support, and having access to enjoyable scenery
were all positively associated with achieving recommended levels of physical
activity. In a review of 24 studies that examined variables influencing physical
activity, physical activity self-eficacy was the most consistent intrapersonal
correlate of physical activity behavior. Social support was also a consistently
important interpersonal correlate. Physical environment correlates that were
positively associated with physical activity included having exercise equipment
at home or having access to facilities (Trost, Owen, Bauman, & Sallis, 2002).
Lian et al. found that, among older adults, lack of an exercise partner and no
access to facilities were among the most significant barriers to physical activ-
ity (1999). These findings have implications for why dog walking may be ef-
fective in promoting physical activity. Dogs can be regular and loyal exercise
partners and provide social support that can increase self-efficacy for being
physically active. Additionally, dogs could be viewed as “exercise equipment”
that are readily available, thus providing easy access to opportunities for physi-
cal activity. Finally, community-based programs such as the Walk a Hound,
Lose a Pound programs in Lubbock, Texas, Columbia, Missouri (Johnson &
McKenney, 2010, Attp://rechai.missouri.edu/rp.htm), and Indianapolis, Indiana
(www.walkahound.org/) create access to additional opportunities for physical
activity, including opportunities for people without dogs. These programs pro-
vide community volunteers the opportunity to walk homeless dogs, including
dogs that are in shelters. Many people may not be able to have their own dogs
for a variety of reasons. For example, housing facilities such as college dorms
or apartments may not allow dogs. Resources to care full-time for a dog, in-
cluding the necessary time, may be a barrier for some people. Programs such
as Walk a Hound, Lose a Pound provide an opportunity for these people to
be physically active, share the companionship of a dog, and volunteer in their

communities.

Public health physical activity intervention recommendations:
What population-based intervention approaches can get us
moving?

Given the public health importance of increasing physical activity at the popu-
lation level, effective, feasible intervention approaches and strategies to increase
physical activity are needed. They need to be applicable to large segments of
the population and be sustainable in community settings. The U.S. Task Force
on Community Preventive Services has recommended several such interven-

tion approaches, based on systematic reviews of the scientific evidence of ef-
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fectiveness, published in 7he Guide to Community Preventive Services (Zaza,
Briss, & Harris, 2005) Because increasing physical activity involves behavioral,
social, and environmental factors (both physical and social environments), the
recommended approaches are grouped into three general domains: informa-
tional approaches, behavioral and social approaches, and environmental and
policy approaches.

Within the domain of informational approaches, two interventions are
recommended: community-wide campaigns and point-of-decision prompts
(signs at elevators and escalators that encourage stair use). Recommended in-
terventions within the behavioral and social approaches include school-based
physical education, individually-adapted health behavior change programs,
and social support interventions in community settings. Interventions recom-
mended within environmental and policy approaches include creation of or
enhanced access to places for physical activity combined with informational
outreach activities, community-scale urban design and land use policies and
practices, and street-scale urban design and land use policies and practices.

Of these recommendations, three may have particular relevance to dog
walking as an approach to increase physical activity: individually adapted
health behavior change programs, social support in community settings, and
creation of or enhanced access to places for physical activity combined with
informational outreach activities.

Individually adapted health behavior change programs are tailored to
individuals’ specific interests, preferences, and readiness to change, and involve
behavioral skills that allow individuals to make moderate-intensity physical
activity part of their daily routines. Skills may include recognizing cues and
opportunities for physical activity and building social support for becoming
physically active, among others. Dogs can provide both cues and opportuni-
ties for being physically active as part of a daily or regular routine, dog walk-
ing can support moderate-intensity physical activity, and dogs may provide
social support that can help reinforce the adoption and maintenance of regular
physical activity.

Interventions that employ social support in community settings build,
strengthen, and maintain social networks that support increased physical ac-
tivity. These interventions typically create buddy systems, which make con-
tracts among the buddies to create expectations and accountability, and/or
form groups, such as walking groups, to provide companionship and support
while being physically active. Dogs can create expectations and accountability
for regular physical activity (think of your dog waiting at the door to go for a
walk). They can also provide companionship, enjoyment, a sense of increased
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safety, and social support. In these ways, dogs may be able to increase indi-
vidual’s motivation and self-efficacy for being physically active.

The creation of or enhanced access to places for physical activity com-
bined with informational outreach activities may have a relationship to dog
walking both in terms of encouraging dog owners to walk—or walk more—
with their dogs, and in terms of community volunteer dog walking programs
such as the Walk a Hound, Lose a Pound programs. Although this particular
intervention approach was identified and recommended from the findings of
studies that created or increased access to places for physical activity, it is reason-
able to assert that a fundamental element of this strategy is to create or increase
access to opportunities for physical activity, whether or not those opportunities
are reflected in physical structures. Having, or having access to, a dog could
be considered creating or enhancing access to physical activity opportunities
by virtue of the dog; that is, dog walking creates an opportunity for activ-
ity that would not exist without the dog. From this perspective, encouraging
dog owners to walk more with their dogs enhances their opportunities to be
physically active. In the case of community-based volunteer dog walking pro-
gram—such as Walk a Hound, Lose a Pound—access to both places and op-
portunities for physical activity are provided via the program and facilities in
which it is conducted, and may reach both dog owners and non-dog owners.

Encouraging dog owners who do walk their dogs to walk more holds
great promise for increasing physical activity at the population level, given that
a significant proportion of households in many developed countries include
dogs. For example, nearly 40% of U.S. households include at least one dog
(Ham & Epping, 2006). This is similar to the rates in Australia (Bauman et
al.,, 2001). Nearly 38% of households in France include at least one dog (Dog
Business Digest, October, 2002). However, not all dog owners walk their dogs.
For example, an Australian study (Bauman et al., 2001) found that over half of
dog owners did not walk their dogs, and these owners were actually less likely
than non-dog owners to meet recommended levels of physical activity, so en-
couraging dog owners who do not walk their dogs should also be considered

an important strategy to increase physical activity on a large scale.

Purposeful physical activity: How might we sustain healthy
levels of physical activity?

William P. Morgan (2001) noted that adherence to formal exercise programs
has averaged around 50% over the past decades, and he attributed this to the
“non-purposeful” approaches that characterize many formal exercise pro-
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grams. He called for a paradigm shift in the prescription of physical activity
to one characterized by “purposeful” activity. Ten case studies of individuals
ranging in age from 35 years to 85 years were examined and described. These
individuals reported participation in “purposeful” physical activity from be-
tween 5 years and 79 years, and walking between 3 to 8 miles per day, with a
minimum of five days per week in each case. Three of the case studies were of
dog walkers. One 60-year-old dog walker reported walking 3 miles per day for
approximately 10 years; one 55-year-old dog walker reported walking 4 miles
per day for approximately 15 years; and one 35-year-old dog walker reported
walking 6 miles per day for approximately 5 years. The physical activity lev-
els of these dog walkers exceed current U.S. physical activity guidelines. The
dog walkers reported that they walked on a daily basis primarily because their
dogs needed the exercise (Morgan, 2001). The amount of physical activity re-
ported by the dog walkers in this study indicates that dogs can be powerful
motivators of physical activity in terms of a sense of obligation to provide the

dogs with exercise.

The association of dog walking and meeting physical activity
guidelines: What does the research say?

'The epidemiology of dog walking for fitness and health is addressed in detail
in chapter 3; however, it is worth noting that epidemiological studies suggest
that dog walking may not only help individuals increase and sustain regular
physical activity, but may help people meet and sustain recommended levels of
physical activity. For example, Thorpe et al. (2006) found that, among older
adults, dog walkers were more likely to meet physical activity recommenda-
tions of 150 minutes per week through walking than dog owners who did
not walk their dogs. Three years later, the dog walkers were twice as likely to
achieve that same level of physical activity as either dog owners who did not
walk their dogs or non-dog owners. Additionally, the dog walkers had faster
usual and rapid walking speeds than dog owners who did not walk their dogs
(Thorpe et al., 2006). An analysis of data from the National Household Travel
Survey in the United States showed that, in one day, nearly 43% of dog walk-
ers accumulated at least 30 minutes of physical activity from walks lasting at
least 10 minutes each (Ham & Epping, 2006). Unpublished data from the U.S.
HealthStyles survey showed that dog owners were approximately 30% more
likely to meet physical activity recommendations of 150 minutes per week than

non-dog owners (Epping & Yore).
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Conclusion

Physical activity guidelines have been developed in a number of countries,
based on reviews of the scientific evidence. Effective population-based inter-
vention strategies to promote physical activity are important to support indi-
viduals in meeting these guidelines. Developing and implementing practical
and sustainable strategies with sufficient reach to shift participation in health-
enhancing physical activities at the population level is challenging. While the
evidence for dog walking has not yet been sufficient to include as a recom-
mended strategy, the research in this area is growing. As the research grows
and, in particular, as additional evidence from intervention studies emerges,
dog walking may well be among specific strategies that are recommended
and that can help a large proportion of the population meet physical activity

guidelines and recommendations.
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Chapter 3

[nternational perspectives on the epidemiology
of dog walking

Adrian Bauman, Hayley E. Christian, Roland J. Thorpe, Jr, and Rona Macniven

Physical activity promotes and improves human health. Despite this, many
populations remain physically inactive, with limited or no changes in activ-
ity patterns over recent decades. One possible solution is to encourage dog
walking, with high rates of dog ownership in many countries. This chapter
describes the potential for dog walking to improve human health, through
improvements in physical activity.

The health benefits of physical activity

Regular moderate-intensity physical activity is an important contributor to
overall population health. In particular, the best available epidemiological
evidence suggests that accumulating at least 30 minutes each day of moderate-
intensity physical activity can contribute to a range of health benefits, particu-
larly preventing many chronic diseases. This quantum of physical activity has a
strong protective effect in reducing the risk of cardiovascular disease and type
2 diabetes (USDHHS, 2008). In addition, physical activity favorably impacts
upon health in the elderly, improves cognition, reduces the risk of dementia,
and reduces the risk of falls among older adults (Nelson et al., 2007). For all
people, physical activity has mental health and social benefits, improving qual-
ity of life, preventing anxiety, depression, and reducing stress levels (Haskell
etal., 2007, USDHHS, 2008). The social benefits include increasing commu-
nity engagement, creating community social capital, fostering social interac-
tion, and contributing to a healthier social and physical environment (Wood,

Giles-Corti, & Bulsara, 2005).
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Overall, physical inactivity ranks equally with tobacco smoking, high
blood pressure, high cholesterol, or obesity as a threat to population health,
particularly in developed and transitional countries (WHO, 2009). Despite
this evidence, physical activity receives less attention from the media, from de-
cision makers, and from health professionals than the other major risk factors
(Chau, Bonfiglioli, Chey, & Bauman, 2009). Thus, it is particularly important
to establish and develop effective approaches to increase population-levels of
regular physical activity.

Distillation of the epidemiological evidence suggests that adults need “at
least 30 minutes of moderate intensity physical activity per day” (USDHHS,
2008). More activity than this will confer slightly additional health benefits,
and strength training is important for the elderly, but the greatest population
benefit will occur when completely sedentary or very inactive individuals in-
crease their activity levels to reach the “30 minutes per day” threshold. This
threshold is embodied in recent global physical activity guidelines and recom-
mendations (WHO, 2010).

An important dimension to consider is the health implications of total
daily energy expenditure. Human beings are healthier if they “move more”
and spend less time sitting. This is important with respect to obesity preven-
tion, as the total energy expended throughout the day will act to counterbal-
ance increases in energy (food) intake (Bauman, Allman-Farinelli, Huxley,
& James, 2008). The public health recommendation for obesity prevention
requires more physical activity than the minimal recommendation of 30 min-
utes per day. Typically 60-90 minutes of physical activity per day is suggested
for weight maintenance or weight loss. For this reason, multiple settings for
increasing physical activity, most likely through walking, can add to daily en-
ergy expenditure in useful ways to prevent obesity.

'The challenge of public health practitioners is to increase physical ac-
tivity across large segments of the population, not just those that can afford
to access gyms, structured programs, and personal trainers. While there is
ample evidence that structured exercise programs are effective in increasing
activity among those that participate, there has been less success in achiev-
ing whole population changes in physical activity. For this reason, the public
health challenge remains to develop physical activity strategies that transcend
age, gender, and cultural groups, and that are accessible and affordable to all
within the population. For example, walking has been shown to be the most
popular form of physical activity; behaviorally, it is easy, requires little financial
outlay, and can be done almost anywhere and at any time by anybody (Bau-

man, Bellew, Vita, Brown, & Owen, 2002).
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In this context, dog walking has substantial public health potential, be-
cause of the reach, accessibility, and type of moderate-intensity physical ac-
tivity involved. This chapter describes the evidence base for the assertion that
human health could be improved substantially if all of those who owned dogs
increased the amount of walking they did with their dog.

The public health potential for dog walking
A public health approach first describes the magnitude of the problem, and

then identifies potential solutions, and the benefits that might arise if preven-
tion programs were fully implemented. The first task here is to describe rates
of meeting “physical activity recommendations” across different countries. This
is the proportion of the (adult) population that meets the 30 minutes per day
of physical activity recommended to achieve the defined health benefits. The
arguments for dog walking to increase physical activity here are confined to
adults, and the more complex area of adolescent and children’s physical activity,
or their role in walking with their dog, is not addressed here, but is an emerging
area of research (Owen et al., 2010; Timperio, Salmon, Chu, & Veitch, 2008).

A review of physical activity prevalence studies is shown in Table 3.1.
'This select sample of developed country population representative data on
physical activity is not exhaustive, as there are hundreds of such studies in the
literature. Furthermore, each country asks about physical activity prevalence in
different ways. Some countries (specific data from Singapore, Japan and Aus-
tralia appears in Table 3.1) ask about "exercise and structured aerobic physical
activity,” whereas other surveys ask more generic questions about moderate-
intensity leisure time and other domains of physical activity, including Eng-
land and the U.S. (Stamatakis et al., 2009; Carlson, Densmore, Fulton, Yore,
& Kohl, 2008). For countries where “structured aerobic exercise” questions
were asked, between a quarter and a third of all adults reach the 30 minutes
of physical activity per day threshold, and in the countries where slightly more
generic moderate-intensity physical activity questions were asked, the preva-
lence rates vary, typically from around 35% to 50% meeting the “sufficiently
active” threshold (Table 3.1).

These national data all identify that the prevalence of physical inactivity
(the risk factor) is high with between half and three quarters of adult popula-
tions not achieving sufficient physical activity for health. Moreover, physical
inactivity is three to four times as prevalent in the population as tobacco smok-
ing, and two to three times as prevalent as high blood pressure, high cholesterol,

or obesity. Thus, physical inactivity is the most prevalent non-communicable
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Table 3.1. Examples of population prevalence rates of “sufficiently active” for

health (meeting physical activity recommendations).

Country/ year | Sample | Recommended level Population
size (N) | for “sufficiently active” | prevalence rate of
“sufficiently active”
Singapore 4,084 30 mins 25%
(2004)
Japan (Shibata, |1,932 Meet 23 MET hours/ | 28.3%
2009) week
Health survey 15,102 |5 days x 30 mins 42% M, 31% F
for England
2008
Welsh Health 13,045 |5 days/week 38% M, 22% F
Survey 2008
United States Figures | Regular PA,5 days 30 | 49.7% M, 46.7% F
CDC (JAMA, |not mins
2008) available
Canada 7,601 30+ or more mins/day | 48%
(CFLRI, 2009) MVPA
Australia 21,000 | Not “sedentary/ low 32% M, 24% F
National Health active” (based on
Survey 2007 regular exercise)
(Australian
Bureau of
Statistics, 2008)
Netherlands 2,417 30 mins/day 53.7%
(Proper, 2006) | Dutch
workers

Note: Physical activity measures differed by study; M=male; F=female; MET=multiple
of resting energy expenditure (a measure of intensity of activity); PA=physical activity;

MVPA=moderate-vigorous physical activity

disease risk factor, contributing to a percentage of the overall burden of disease
and ill health (Bauman & Miller, 2004). Table 3.1 demonstrates that the physi-
cally inactive population fraction is high across all countries, highlighting that
the public health need to increase physical activity is important for all adults.

The next component of a public health approach to physical inactivity is
to describe the population-at-risk and potential solutions in more detail. Here,
assessing the potential for dog walking requires an estimate of the rates of dog
ownership or number of dogs in developed countries (Table 3.2). Since there is

no accurate and standardized measure (e.g., Census) of the prevalence of dog
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ownership by country, these data can only be considered estimates. Much of
this information is derived from pet food manufacturers or pet care associa-
tions, who estimate the number of dogs based on the amount of pet-related
product sold in each country. In some countries estimates are provided for the
total number of dogs, and for other countries it is the number of households that
own a dog. The household-base estimate underestimates the potential health
benefits from dog walking because each dog-owning household typically owns
between 1 and 1.6 dogs (AVMA, 2006), and this ratio will vary by country.
'The data in Table 3.2 show the total human populations and the approxi-
mate rates of dog ownership by country. Some countries such as the United
States, France, Australia, and Sao Paolo Province in Brazil have high rates of
dog ownership. In analyses at the household level, typically between one-sixth
and one-third of the households has a dog. This provides an estimate of the
population of dogs available for dog walking but does not give clear informa-
tion of household composition, as the number of humans per household varies

substantially between countries.

Prevalence and trends in dog walking in populations

Table 3.3 shows a selection of large scale studies from different countries that
compared physical activity levels of dog owners and non-dog owners and as-
sessed dog walking among dog owners. The studies were based on reason-
ably large samples, and covered populations from the United States, Canada,
Australia, and Japan. There were different metrics used to assess physical ac-
tivity and dog walking, but it can be seen that, in general, dog owners were
slightly more active than non-dog owners (Coleman et al., 2008; Cutt et al.,
2008c; Brown & Rhodes, 2006; Shibata, Oka, Harada, Nakamura, & Mu-
raoka, 2009). For some studies, there was no difference between dog owner
and non-dog owner physical activity (Bauman, Russell, Furber, & Dobson,
2001; Schofield & Mummery, 2005; Coleman et al., 2008; Thorpe et al.,
2006). However, an important observation is that across studies, half or more
of the dog owners did not report reaching recommended levels of physical
activity. This is despite the observation that reaching the “150 minutes per
week physical activity threshold” could be achieved through once-daily 25
minutes of dog walking.

There were too few studies examining the frequency of dog walking
by household members, or the person-level analysis to determine who, in the
household, was walking their dog(s). Furthermore, while many households
reported at least some dog walking, these levels were often below that recom-
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Table 3.2. Approximate rates of dog ownership or numbers of dogs by country.

Country Approx. Human | Dog ownership rates or estimated
population in number of dogs
millions (2008) ¢

United 59 M 6.1 M dogs in 2001, recent est. M

Kingdom / dogs (2009); 24% households have a

England dog (Westgarth 2007)

United States | 305 M Ranged from 52.9M dogs in 1996 to
72-73 M dogs in 2005/6 (estimates
as high as 77M dogs in 2006)%; 42M
dog owning households

Canada 32M Statcan estimate: 5.7 M dogs in 3.7M
dog owning households

Japan 128 M 16-18% households have a dog;
estimates range from 9.6-11M dogs

China 1325 M Euromonitor International estimates
~22M dogs; some suggestion of an
increase from 5% households in 1999
to 15% in 2004

European Europe 728 M | Austria ~0.5M dogs; Sweden ~0.8M

countries (Aut 8, Swe 9, dogs; Germany 13% households and

Ger 82,Fra 60, | 4.7-5M dogs; France 27% households

Hun 10, Irl 4, and 8.8-9M dogs"; Hungary 1.8M

Ita 58) dogs; Ireland 35% households; Italy
4.5M households and 5.8-7M dogs
Total Europe ~41M dogs, 21% of
households

Australia 20 M 38% households have a dog; estimates
range from 3.7-4M dogs *

Central Brazil 195 M Brazil ~27M dogs, one study showed

and South Costa Rica4 M | 53% households in Sao Paulo had a

America dog?’; Costa Rica sample, around 50%
households have a dog *

Footnote: M=million; § High dog: total population ratio

Data sources: U.S. pet ownership survey, 2007; pet food manufacturers / American Pet
Product Association and American Pet Product Manufacturing Association Surveys,
Pet Food Institute and dog food consumption-based national estimates; Census or na-
tional statistics collections; Sao Paulo data from Revista de Saude Publica, 2005:39:6.
22008 World Population data sheet, Population Reference Bureau (http://www.prb.
org/publications/datasheets.aspx)
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mended for health. However, some research has shown that people who walk
their dogs every day were more likely to reach the recommended physical activ-
ity levels than those who did not walk their dogs (Cutt et al., 2008¢; Coleman
et al., 2008). A recent study of older adults with objectively assessed physical
activity in the United Kingdom observed dog walking as a significant contribu-
tor to total walking (Harris, Owen, Victor, Adams, & Cook, 2009). Finally,
some research suggests that acquiring a dog can increase physical activity time
by 20 to 30 minutes per week of recreational walking (Cutt et al., 2008¢).

Nonetheless, these data still clearly suggest that many dogs are walked
infrequently, and that the majority of dog owners do no or little dog walk-
ing (Bauman et al., 2001). These results also have canine health implications.
While no physical activity-related guidelines exist for canine health, once-daily
walks are considered a minimum (Serpell, 1991).

‘There are very few data sets that can provide estimates of trends in dog
walking. One such data set is the American Time Use data, where careful
approaches to coding have created a variable called “dog walking”; this in-
cludes other dog-related care, such as veterinarian visits, but is likely to mostly
capture time spent dog walking (Tudor-Locke et al., 2007; Tudor-Locke &
Ham, 2008). Data from serial Time Use surveys suggests that walking the
dog may have declined at the population level, from around 9.4% in 1985, to
5.4% in 1992-1994, and to 2.6% in 2003. The low 2003 population rate of dog
walking of 2.6% of adult Americans was further examined (Tudor-Locke &
Ham, 2008) and showed little variation by gender. Higher rates of dog walk-
ing were found among middle-aged compared with young or older adults, and
among tertiary educated compared with high school education only. In 2003,
Americans who walked their dogs did so for a median of 30 minutes, which
is equivalent to the recommended level of physical activity for health benefit.
'This suggests that if dog owners can be encouraged to walk their dogs, it is
likely this will, by itself, reach their daily physical activity goal for health.

These data are surprising for a number of reasons. First, there has been
a likely increase in the total number of dogs in the U.S. during this period
(see Table 3.2), suggesting that the rates of dog walking should have increased
and not decreased. Second, there is evidence that human-dog interactions have
moved from a predominantly “working relationship” in previous centuries, to
a “companion-based” attachment (and a resultant sense of “dog obligation”
[Brown & Rhodes, 2006]), and this would suggest that dog walking should
have increased. In sum, these data provide indirect evidence that despite an

increased canine population in the U.S., the level of dog walking has decreased.
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Barriers to physical activity: Lack of time and television
viewing

'The next step in a public health approach to increasing rates of physical activ-
ity is to describe why people say they are not physically active. Research into
the most frequently reported physical activity barriers has identified a range
of real and perceived personal and environmental factors that influence being
physically active.

The physical environment may influence dog walking behaviors, but is
also likely to influence walking in general without dogs. That is, dog owners
appreciate the same environmental qualities for walking as non-dog owners
(Cutt, Giles-Corti, Wood, Knuiman, & Burke, 2008a). Having access to large
areas of attractive neighborhood public open space is important for walking
(Cutt et al., 2008a; Sugiyama, Francis, Middleton, Owen, & Giles-Corti,
2010; Francis et al., 2010), and the number and location of parks are associated
with physical activity (Cohen, McKenzie, Sehgal, Williamson, Golinelli, &
Lurie, 2007; McKenzie et al., 2007). Other attributes such as connected streets,
footpaths, destinations to walk to, and a safe neighborhood are also associ-
ated with more walking (Brownson, Baker, Housemann, Brennan, & Bacak,
2001). For example, in the United Kingdom, Jones et al. (2009) reported that
residents in deprived areas had poorer perceived accessibility to green space and
had safety concerns that limited their walking. Specifically for dog walking, a
U.S. study found that women were 3.3 times more likely to walk a dog in the
neighborhood if safety was average compared with below average (Suminski,
Poston, Petosa, Stevens, & Katzenmoyer, 2005). While dog owners appear
to appreciate the same qualities in parks as non-dog owners, they also desire
parks with relevant dog-related infrastructure such as appropriate dog-related
signage and dog litter removal bags (Cutt et al., 2008a, d). This suggests that
dog owners may be encouraged to walk with their dogs more often if they have
access to parks within their local area that support their presence.

In Western societies, “lack of time” is the most often cited reason why
people are not (more) physically active. In a recent European-wide study of
sport and physical activity from 27 countries (Eurobarometer, 2010, n=27,000
adults), 45% of reported that “I do not have time” as the leading reason for
not being physically active. Other reasons were less frequently reported, and
comprised (i) having a disability or illness (reported by 13%); (ii) don’t like
exercise (7%); (iii) too expensive (5%); (iv) no suitable sports facilities (3%);
and (v) having no-one to exercise with (3%).

In Australian studies, up to 73% of younger adults report lack of time as
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a barrier to physical activity (Welch, McNaughton, Hunter, Hume, & Craw-
ford, 2009), followed by lack of motivation, and childcare responsibilities,
and for older adults, poor health and injury were the most prevalent (Booth,
Owen, Bauman, Clavisi, & Leslie, 2000). In a rural U.S. female sample, the
most frequent reasons were “lack of time,” no motivation or interest, and not
having anyone to exercise with (Osuji, Lovegreen, Elliott, & Brownson, 2006).
In another U.S. female sample, almost a third (30%) reported lack of time as
a barrier, although lack of willpower and lack of support were also frequent
responses (Rye, Rye, Tessaro, & Coffindaffer, 2009).

Reported “lack of time” or being “too busy” is more likely to be an at-
tribution or excuse for not being active. This is evidenced by a closer examina-
tion of adults’ time use patterns in developed countries. For many, sedentary
behaviors emerge as the most common leisure-time activities, with television
watching and Internet use as the leading passive forms of recreation. To dem-
onstrate this further, Table 3.4 highlights the prevalence of television watching
and other forms of electronic recreation time in different countries. Most show
that adults and adolescents spend at least two hours a day in these sedentary
activities. These data come from national Time Use studies and several from
large population-based cohort studies. The highest television watching preva-
lence rates are from Scotland and England: the former at over three hours a
day, but this includes other screen-based entertainment as well as television
watching; the latter (Jakes et al., 2003) at over 21 hours per week (over three
hours a day) for television watching alone. Similar rates of screen time are seen
among adolescents in the U.S. and in Europe (Currie, 2008; YRBS, 2009).

Thus, the most frequent reason for not being active (“no time”) is cited,
despite people watching television and other sedentary activities for an aver-
age of two to three hours daily. There may be other climate, safety, and en-
vironmental barriers, but for the majority of these television watchers, this
is discretionary time that cou/d be spent being physically active. Among dog
owners, replacing only a quarter of their sedentary screen time at home with
dog walking would achieve their daily physical activity needs for health.

Theoretical reasons why dog walking is appropriate as a physical
activity strategy for whole populations

There are a large number of dogs (and houscholds with a dog) available for
walking, making this a physical activity strategy with potential population-
wide reach. In addition, a public health approach to physical activity requires
that there are theoretically sound behavior-change reasons why dog walking
might provide a good opportunity for increasing physical activity.
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Behavioral theories are useful because they can explain “why people are
or are not physically active.” One commonly used theoretical formulation is
social learning theory, also known as social cognitive theory (Bandura, 2004).
This theory has a number of elements, but the key components include (i) the
preventive behavior is accessible to those at risk; (ii) increasing people’s confi-
dence makes a behavior more likely; and (iii) performing the behavior is rein-
forcing and cues cognitive and affective responses that lead to repetition of the
behavior (Glanz, Rimer, & Viswanath, 2008). Other theories including the
Diffusion of Innovations (Bauman et al., 2006) framework have examined why
people adopt and maintain new behaviors. Important components include that
(i) behaviors are easy to perform; (ii) that they can be trialed initially to see if
people enjoy them; (iii) that they can fit into people’s lifestyles and schedules;
and (iv) that they confer advantages to people over other ways of doing the same
thing or other ways of spending their time. A third theoretical framework is
the Theory of Reasoned Action (Theory of Planned Behavior) (Glanz et al.,
2008). Here the determinants of behavior start with the (i) prevailing social
norms about a behavior; (ii) adopting particular sets of beliefs and values about
the behavior; and (iii) confidence in performing the behavior. All these lead
to intention to carry out the behavior, and in turn intention predicts behavior.

These three theoretical formulations all fit very well in describing the
intrapersonal determinants of dog walking. The behavior of dog walking is
strongly related to all of these theoretical attributes, including being an ac-
cessible behavior, easy to do, confidence enhancing, behaviorally reinforcing,
trialable, can have flexible timing, and is theoretically an advantageous way of
starting and maintaining physical activity compared with more complex struc-
tured exercise. It can be adopted at all ages and potentially by all population
groups. At the individual behavioral level, dog walking meets all the theoretical
criteria for an optimal population-wide approach to increasing physical activity.

There are also individual and dog-specific correlates of dog walking.
“Dog obligation,” or the sense of responsibility to walk a dog daily, is an im-
portant correlate of dog walking intention and behavior (Cutt, Giles-Corti,
& Knuiman, 2008d; Christian, Giles-Corti, & Knuiman, 2010; Brown &
Rhodes, 2006). However most are individual-level cognitive-behavioral theo-
ries, and in addition we need to consider the social and physical environments
in which physical activity might occur. Whether people will walk their dogs
is also determined by their social environment, community safety, and per-
ceptions of whether others like them are walking their dogs. Social support
has been shown to be an important predictor of physical activity (Giles-Corti

& Donovan, 2003; Pan et al., 2009). For example, people with a low level of
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perceived social support from their family, friends, school, or the workplace
are twice as likely to be sedentary (Stahl et al., 2001). The family dog is likely
to be an understated but important form of social support that could poten-
tially facilitate and reinforce walking behavior (McNicholas & Collis, 2000).
Ball et al. (2001) found that women who reported no company or pet to walk
with were 31% less likely to walk for exercise or recreation. In addition, walk-
ing with a dog can provide owners with a greater feeling of safety, particularly
when walking at night or in an unsafe neighborhood (Serpell, 1991; Raymore
& Scott, 1998). In addition, aspects of the physical environment including
well-maintained sidewalks, places such as trails and parks to use and to walk
to, and safe communities are all aspects of the physical environment that are
also highly relevant to dog walking. Use of green space and environmental
facilities is more likely among dog owners, suggesting that dog owners are
an important user group that need to be considered in the design and alloca-
tion of parks and other local facilities (Schipperijn, Stigsdotter, Randrup, &
Troelsen, 2010).

Approaches to increasing dog walking

Dog walking has the potential to become one of the most effective ways to
increase community levels of walking (Voelker, 2006). A population-wide
health impact would result from increases in dog walking. As there are many
households with dogs, and walking with a dog is achievable by all age groups,
the population health potential of dog walking is substantial.

To date, few community-wide efforts have been carried out that have in-
cluded dog walking as a central strategy, despite its theoretical and conceptual
advantages, and population reach. A few community-wide or national social
marketing efforts to promote physical activity have used dog walking in their
mass media messages, as examples of realistic, achievable, and regular physi-
cal activity. Several large scale mass media campaigns in particular have had
dog walking messages. Examples include the Push Play national campaign in
New Zealand in 2002-2006 and the Western Australian “Find 30” campaign
(Bauman et al., 2003; Find 30 campaign, 2010). Mass communications are
a central platform of wide-scale strategies to encourage physical activity, and
it should be a centerpiece of community-wide campaigns and public health
programs to target householders with messages and a call to action to increase
dog walking. Most dog owners know they should walk their dog regularly,
and engaging with this sense of “obligation” (Brown & Rhodes, 2006), this
strategy could influence their attitudes to dog walking, inform them of the
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relationship to achieving physical activity recommendations, and catalyze be-
havioral trialing for those who do not walk their dogs at all.

Other approaches to dog walking interventions have used volunteer or
convenient samples, or targeted special population sub-groups. Specific pro-
grams may target dog owners, or even target those without a dog to trial dog
walking, for example, using shelter dogs. These interventions may be effective
in influencing specific at-risk groups, but are using small sample sizes, and
are less likely to have a whole population effect (Johnson & Meadows, 2010;
Kushner, Blatner, Jewell, & Rudloff, 2006).

Health benefits that would accrue if population dog walking
increased

'The health benefits of population dog walking was estimated by analyzing real
population physical activity data to model the effects of increasing (dog) walk-
ing on the proportion of the population reaching the “recommended” levels of
physical activity for health benefit. Actual data from a national (Active Aus-
tralia) survey were used, and a hypothetical baseline rate of “35% sufficiently
active” was used (Figure 3.1). Since the prevalence of dog ownership is between
one-sixth and one-third of the population, both of these fractions were used.
In this simulation, it was assumed that all dog owners would increase their dog
walking. As shown in Figure 3.1, if all dog owners added 60 minutes of dog
walking per week to their current levels of physical activity, it would increase
the “sufficiently active” rates by 5% to 10% (depending on population dog own-
ership rates). Further benefits would accrue if 90 minutes of dog walking were
added to current physical activity levels. The greatest beneficial shifts would
accrue if “insufficiently active” people began dog walking and increased their
walking by 60 or 90 minutes per week. For example, if one third of inactive
people increased their dog walking by 90 minutes per week, this would result
in 60% of this population being “sufficiently active” (Figure 3.1).

Given fixed relative risks of disease in relation to physical activity (Bau-
man & Miller, 2004; USDHHS, 2008), and the population prevalence changes
in physical activity that would result from increased dog walking, we can di-
rectly estimate health benefits. The best case scenario is “to increase weekly
dog walking by 90 minutes” among the inactive, resulting in 60% sufficiently
active (an absolute increase of 25% in the population prevalence from 35%
at baseline). Applying the concept of population attributable risk (Bauman
& Miller, 2004), we can calculate that this increase in walking as a result of

walking the dog would prevent 12% of all new and fatal cases of coronary
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Figure 3.1. Synthetic modeling: effects of weekly increases in dog walking

time on population rates of “sufficient physically active.”
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artery disease, prevent the onset of 9% of new diabetes cases, and reduce the
incidence of colon cancer, falls in the elderly, stroke, and anxiety/depression by
5% to 10% in the population. The health savings that would accrue from this
increase in dog walking would be many billions of dollars. In addition, the non-
quantified benefits in terms of community well-being, functional status gains
in the elderly, and improvements in social connections would provide a very

significant contribution to improving the quality of life of our communities.

Conclusion

Dog walking has the potential to confer human health benefits through in-
creases in physical activity. Given the high prevalence of dog owners worldwide,
this effect would be larger than any physical activity intervention examined to
date. Furthermore, this kind of intervention has several potential benefits. First,
dog walking could possibly play a role in primary and secondary prevention
of chronic diseases, improve mental health, and provide social support. Dog
walking can also impact an individual’s social environment. As it relates to the
canine, walking may reduce and/or delay obesity and obesity-related problems
in dogs (Bland, Guthrie-Jones, Taylor, & Hill, 2009; German, 2006) as well
as enhance musculoskeletal health. Canine obesity is often related to the body
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mass index of their owners, so dog walking may have benefits for both owner
and dog (Nijland, Stam, & Seidell, 2009).

There are several challenges and opportunities suggested by this pub-
lic health approach to increasing physical activity. First, dog walking should
be encouraged in community physical activity programs and should be more
vigorously supported as an intervention component. Specific communica-
tions strategies targeting dog owners would be a generic and important start.
Second, and more confronting, is the scale of change required to improve
population health. Influencing only a few dog owners will not impact popu-
lation health. Current intervention efforts to encourage dog walking usually
target small volunteer samples or special groups; while these programs will
help those exposed to them, they will not impact community physical activ-
ity levels and population health unless they are made more generalizable and
have wider population reach.

In conclusion, dog owners are a large population target, and many dogs
are insufficiently walked. There is great public health potential for dogs to
become an effective physical activity strategy for human health, but there are
major challenges in reaching the many millions of insufficiently active dog
owners worldwide. These challenges include the perceptions and low motiva-
tion of many dog owners regarding dog walking, the lack of urban environ-
ments to walk dogs, and issues around the frequency and duration amount
that dogs are actually walked. When dog walking is perceived as a feasible,
affordable, and regular solution to an increasingly sedentary population, then

it may start to have a public health impact.
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Chapter 4

Dog walking as a catalyst for strengthening the social
fahric of the community

Lisa L. Wood and Hayley E. Christian

“Social capitalis the social glue, the weft and warp of the social fabric which
comprises a myriad of interactions that make up our public and private lives.”
(Eva Cox, Boyer lecture, 1995)

Pets and the social realm

Dogs and other pets are often widely regarded by their owners as social com-
panions, and there is now considerable research documenting the role com-
panion animals can play in providing companionship, social support, and al-
leviation of loneliness (Beck & Katcher, 2003; Katcher & Beck, 1983). While
companionship and social support do appear in some of the dog walking re-
search, this is primarily in reference to the role of dogs themselves in providing
company and a motivation for their owners to walk (Cutt, Giles-Corti, Knui-
man, & Burke, 2007). The focus of this chapter is the contribution dogs make
to the broader social fabric of a community when they are out being walked.
Anecdotally, many a dog owner will bear testimony to the occurrence of social
interactions with other humans while out walking their dog, but to date there
are only a small number of research studies to examine this phenomenon. Even
less researched are the potential accumulated social benefits at the community
level of having more people out and about walking their dogs.
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'The role of pets as social lubricants has been examined in two differ-
ent studies undertaken at The University of Western Australia. The first was
a study investigating the relationship between neighborhood design, social
capital, and health; the study was broadly interested in identifying aspects of
community that facilitate or hinder social capital formation (Wood, 2006). In
focus groups, a number of participants mentioned interacting with neighbors
as a result of a dog or other pet. Pet owners were 74% more likely to have a
high social capital score than non-pet owners on a social capital scale (mea-
suring trust, reciprocity, civic engagement, perceived friendliness, and social
networks) after controlling for various demographic factors (Wood, Giles-
Corti, & Bulsara, 2005).

The second study to explore the role of dogs as social facilitators was
Cutt’s Dogs and Physical Activity (DAPA) study, which examined the rela-
tionship between dog ownership and physical activity, in particular walking
(Christian (née Cutt), Giles-Corti, & Knuiman, 2010; Cutt, Giles-Corti, &
Knuiman, 2008; Cutt et al., 2007; Cutt, Giles-Corti, Knuiman, & Pikora,
2008; Cutt, Knuiman, & Giles-Corti, 2008). The study included both quali-
tative data (focus groups with dog owners and local government employees)
and a survey of residents living in new residential estates (including dog and
non-dog owners). The DAPA study investigated the amount of physical ac-
tivity people undertake with their dog and dog-specific individual and envi-
ronmental factors affecting people walking with their dog. While the main
study results relate to correlates of physical activity and dog walking, some
interesting findings also emerged in relation to the social dimension of dog
walking, including interactions with other dog walkers.

These two studies highlight the potential role played by dogs and dog
walking in fostering the social fabric of communities—the theme of this
chapter. The chapter reviews and comments on the scattered but growing
body of research and community interest in the role of companion animals
(and particularly dogs) as facilitators of social interactions and sense of com-
munity within neighborhoods and communities, both among those who own
dogs and the broader community. We have sought to synthesize the relevant
published literature to date, interwoven with findings from qualitative and
quantitative research undertaken over the last eight years at The University of
Western Australia.



Dog walking as a catalyst for strengthening the social fabric of the community | 53

How does dog walking contribute to the social fabric of
communities?

While pets have often been described as a bridge between humans and na-
ture (Podberscek, 2000), there is an emerging body of evidence pointing to
the way in which companion animals can also act as a social bridge between
people, and further, contribute to the “ties that bind” communities together
as a civil society (Wood, 2010). In drawing on the literature in this area and
the research undertaken with colleagues in Western Australia, we identify six
possible mechanisms through which dogs and dog walking can impact the
social realm of communities. These are depicted in the following diagram and
described in the sections that follow.

Figure 4.1. Dog walking contributes to the social realm of communities.

4

Social interaction

Formation of friendships

Dog Walking

m Social support

_,| Civic engagement

Visible community
presence

o
£
X
(]
2
=2
o
-
£
.
£
=
£
o
>
m
=

can contribute to social fabric

A 4

3 Healthy and social
urban design

Social interaction

Before turning to the role of dogs as facilitators of social interaction, it is per-
tinent to consider social interaction in its broader sociological context. Hu-
mans are fundamentally social beings, yet there are concerns that the “harried
isolating nature of modern life appears to be minimizing our capacity for hu-
man contact” (Walljasper, 2007, p. 10). While there is considerable evidence
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showing the health and well-being benefits of social ties, social networks,
and social support (Berkman & Glass, 2000), the significance of informal
and incidental forms of social interaction should not be discounted. Feeling
a sense of connectedness to others within our proximity is said to be psycho-
logically beneficial; relationships between neighbors and fellow community
members need not be as close friends, but can valuably include acquaintances
and people whom we can enjoy a chat with even if this merely takes the form
of an informal chat (Albery, 2001). Moreover, the willingness of strangers to
acknowledge or interact with each other can be viewed as a marker of sense
of community and trust (Wood, 2006).

Although the term social interaction is more typically equated with
conversation and verbal communication, there are numerous situations where
humans interact with others in the absence of a spoken word. An interesting
paradox arises in relation to social interaction among strangers in public set-
tings. While the friendliness of residents to each other and to strangers can
be viewed as a positive marker of sense of community, it has also been argued
that in the highly individualized context of modern society, “everyday civil-
ity requires that strangers maintain a sense of separateness in crowded places”
(Wise, 2008, p. 10) . Civil inattention is a term coined by Erving Goffman in
the early 1960s to describe the behavioral rituals of self containment that people
often invoke when encountering strangers in public settings. Illustrating this
in relation to two unacquainted pedestrians passing each other on a footpath,
Goffman notes that: “After a quick but open glance at a proper distance, the
participants’ looks are lowered for each other, and raised again only at the
moment of passing . . . they should neither signal ‘recognition’, promising an
openness for contact, nor should they be full of distrust and hatred” (Goffman
1963, p. 84). Hirschauer refers to this as a display of disinterestedness without
regard (Hirschauer, 2005). This typically happens in a wide range of public
settings where we move among strangers, such as on sidewalks in elevators or
while lining up to make a purchase (Patterson & Webb, 2002).

Civil inattention (or polite ignoring) would sit at one end of the potential
continuum of what can occur when strangers encounter each other in public
settings. By contract, when strangers do interact with each other (nonverbally
or verbally), what are the antecedents for this? A “baby in a pram” is one such
catalyst, often observed to invoke a smile, verbal comment, or conversation
between strangers. But companion animals seem to provide a similar trigger,
and in the context of public settings such as sidewalks and parks, a dog be-
ing walked is a frequent catalyst for social interaction (Eddy, Hart, & Boltz,
1988; Katcher & Beck, 1983; McNicholas & Collis, 2000; Messent, 1983).
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'The type of social contact and interaction that might be facilitated or occur
as a by-product of dog walking can be considered along a passive to proactive

continuum (see Figure 4.2).

Figure 4.2. Continuum of social interaction potentially facilitated through

dog walking.

'The nonverbal end of the spectrum includes gestures such as a nod,
wave, smile, or other subtle forms of acknowledgement of another person.
In a survey of residents (n=350: 56% dog owners, 44% non-dog owners) in a
cluster of Perth (Western Australia) suburbs (Wood et al., 2008), dog owners
(n=196: 56% dog owners) were more likely to report “waving to other people”
at the park (73.9% of dog owners compared with 58.1% of non-dog owners).
Dog owners were also slightly less likely to indicate that they felt they were
being ignored by other people when at parks, compared with non-dog owners
(75.2% and 78.4%, respectively). The social dividends of dog walking are not
of course limited to humans, as emerged in focus groups undertaken in the
United Kingdom, which found that many dog walkers choose to walk where
they can anticipate meeting other dog walkers because they believe their dog
enjoys socializing with other dogs (Edwards & Knight, 2006). Participants in
the same study also noted that such environments provide social opportunities
to meet others and converse themselves (Edwards & Knight, 2006). For ex-
ample, dog walkers often only know each other by their dog (e.g., she’s Max’s
owner or he’s Bella’s owner), and this illustrates the reciprocal relationship be-
tween the social interaction of dogs and dog walkers (Westgarth et al., 2010).

Moving along the social interaction continuum, the anecdotal stories
of many dog owners are verified by research on dogs as a conversation trigger
between strangers or casual acquaintances (Edwards & Knight, 2006; Mes-
sent, 1983; Robins, Sanders, & Cahill, 1991; Rogers, Hart, & Boltz, 1993).
Several studies with an experimental design have been undertaken to compare
social encounters experienced by people walking alone or with a dog, finding
that those walking with a dog are far more likely to experience social contact
and conversation with strangers than solitary walkers (McNicholas & Collis,
2000; Messent, 1983). Another study examined the behavior of pedestrians
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(n=1,800) when approaching a female experimenter who was sometimes alone
and sometimes in the company of a dog (Labrador retriever pup, Labrador
adult, rottweiler adult) (Wells, 2004). It was observed that the experimenter
was more likely to be ignored whenever she was alone, compared with times
in which she was walking one of the dogs.

'The hypothesis that dogs are a disinhibitor for social exchange was also
tested in a study that examined whether people in wheelchairs received more
frequent social acknowledgement from able-bodied strangers if they were ac-
companied by a service dog (Hart & Hart, 1987). The authors found that both
smiles and conversations from people passing by increased when a dog was
present with the person in a wheelchair, concluding that service dogs reduced
the tendency for able-bodied people to ignore or avoid people with disabili-
ties (Hart & Hart, 1987). In another experimental study, respondents (n=45)
were asked to view different images of an outdoor scene, only one of which
depicted a person walking a dog, and asked to rate the pictures on several cri-
teria. Respondents were more likely to indicate that the person in the pictures
appeared happiest and most relaxed when depicted with a dog (Rossbach &
Wilson, 1992). Such observational studies suggest that the presence of a dog
appears to diminish some of the apprehension that people may inherently hold
about “strangers.” In an interview-based study (n=295) by Glasier (2009), re-
spondents indicated that they were more likely to talk to a stranger with a dog
than one without and that they trusted strangers more when they had a dog.

There is some empirical survey data corroborating the social lubrica-
tion provided by dogs (Lockwood, 1983; Messent, 1983). In the Perth social
capital study (n=339), 50% of dog owners reported getting to know people as
a result of their dog, and 84% talked to other pet owners when walking their
dog (Wood et al., 2005). Furthermore, dog owners were significantly more
likely to report having conversations with others when at a park compared
with non-dog-owners (84.5% and 65.2%, respectively) (Wood et al., 2008).
In a survey of dog walkers (n=120) visiting six parks in Victoria (Australia),
70% of respondents reported that they would always or mostly talk to other
people when at the park, with the dog precipitating the conversation in most
instances (94.2%) (Jackson, Mannix, Faga, & McDonald, 2005). In a re-
cent U.S. study (Lee, Shepley, & Huang, 2009) almost 77% of respondents
“strongly agreed” or “agreed” that a dog park provides opportunities to meet
neighbors and build a sense of community by socializing with others. In this
study, 26% of those surveyed identified socializing/talking as one of their main

park activities when they are with a dog, second only to walking around the
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park (30%). These results were corroborated in an observational study of dog
park participants in the same study (Lee et al., 2009).

Ethnographic research yields some deeper insight into the process and
nature of interactions that take place between dog walkers. For example, Rob-
ins (Robins et al., 1991) documents his own experience as a participant (dog
owner and walker) and observer at a local park over a three month period, and
although the study is small in terms of the number of dog walkers observed (ap-
proximately 15 dog owners were observed consistently), the insights are none-
theless rich. Robins observed that it was the regular dog walkers who initiated
conversations with newcomers to the park, and noted that such conversations
initially focused on dog-related topics until the newcomer was welcomed as a
“regular.” Once accepted as a “regular,” an expectation to be at the park when
the “regulars” walked their dogs evolved, and Robins found that he was greeted
upon arrival and leaving and any absence was noted (Robins et al., 1991).

So why is it that dogs appear to reduce inhibitions regarding social con-
tact between strangers? One rationale proposed by Newby is that, “the pres-
ence of a pet seems to ‘normalize’ social situations, getting everyone through
the ice-breaker stage to the point where they can risk directly engaging with
the unfamiliar person” (Newby, 1997). Dogs are a practical “ice-breaker”
providing people with a safe and neutral conversation starter (McNicholas &
Collis, 2000). Another suggestion is that a person’s perceived likability may
be enhanced by the presence of a dog (Rossbach & Wilson, 1992). This reso-
nates with the psychological concept of “attribution effect” or “fundamental
attribution error” (Burger, 1991); the tendency to explain and value behavior
(for example, dog walking) based on dispositional or personality-based traits
or motives (for example, if liking or being liked by animals is seen culturally
as a positive thing, then positive attributes are assigned to those observed
with animals).

Companion animals are also a great leveler, transcending racial, cultural,
geographic, age, and socioeconomic boundaries in terms of their ownership
and impact (Wood et al., 2005). This is evident in the exchanges between dog
owners of diverse backgrounds at a local park (Wood, 2009). The ability of
dogs to precipitate conversation between neighbors or relative strangers is not
merely a polite social nicety—such interactions can help to break down barri-
ers and stereotypes about “others” and can play an important role in building
trust and sense of community at the neighborhood level (Wood, 2010). As
noted by one dog owner, “All status goes out the window. Dogs are an instant
way to bond with someone without all the trappings of social mores” (Focus

group participant [Wood, 2009]).
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Looking beyond the perspective of the dog owner, Australian research
also suggests that even people who do not own a dog themselves may view
dogs as a social ice-breaker (Wood, Giles-Corti, Bulsara, & Bosch, 2007).
Examples of dogs acting as social ice-breakers for non-pet owners include
meeting or talking to a neighbor with a dog, chatting to dog owners at a local

park, or talking to a dog walker who walks past the house:

Ilike to see them as they come past walking their dogs. . . . there is always
somebody out walking the dog and if you're out they always speak to you.
(Focus Group participant [Wood et al., 2007])

People walk through there all the time with their dogs and I get to know
them. I've probably meet hundreds of people who go through there who
speak to me every morning and every evening and I've made some quite
good friends amongst some on the street. (Focus Group participant

[Wood et al., 2007])

A recently published Japanese study also suggests that even having owned a
dog in the past can have a long-term effect on social connectedness, with the
authors finding that childhood experiences of dog ownership were positively
related to sociality and enhanced companionship with others among elderly

men in the study (Nagasawa & Ohta, 2010).

Friendship formation derived from dog walking facilitated
interactions

Further along the social interaction continuum, social contact between humans
instigated by a dog can facilitate the establishment of trust between people who
are newly acquainted (Robins et al., 1991) and can precipitate people getting to
know each other and forming friendships. In focus groups undertaken by Cutt
as part of the DAPA study, many dog owners mentioned that walking with a
dog was an excellent way to meet people and to get to know neighbors (Cutt,
Giles-Corti, Knuiman, et al., 2008). For some, social interaction precipitated
by dog walking led to long-term friendships (Cutt, Giles-Corti, Knuiman, et
al., 2008). Making friends and meeting other dog walkers were also among
benefits of dog walking cited by dog owners participating in qualitative re-
search in the United Kingdom (Edwards & Knight, 2006). As noted by one
dog walker, “When I moved to Perth I knew no-one and lost the support net-
work I had built up in Melbourne. Thank goodness for the dogs, they were
my ice-breakers and gave me a bond with total strangers who I soon called

my friends” (Wood, 2009).
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To date, there has been limited empirical research investigating friend-
ships facilitated through dog walking. In one Australian survey of dog walkers
(n=120) over one-third of respondents indicated they had got to know other
dog owners as more than just a social acquaintance through walking their dog
in a park, and some had formed friendships in which people met up with each
other in a non-dog walking context (e.g., meeting up for dinner or for coffee)
(Jackson et al., 2005). Comparing the experiences of people with and without
dogs in the Western Australian PARKS study, 37.9% of dog owners indicated
that they had made friends while at a park, compared with 26.5% of non-
dog owners (Wood et al., 2008). In the Perth social capital study, pet owners
were more likely than non-pet owners to “rarely or never” find it hard to get
to know people (74.5% compared with 62.6%, respectively), and nearly 90% of
pet owners indicated that they had gotten to know people in their suburb that
they did not previously know. In the same study, the odds of more frequently
feeling lonely were twice as high among non-pet owners compared with pet
owners (Wood et al., 2005). While not yet researched, the growing number
of social networking Web sites being used to connect dog owners both locally
and internationally suggests that pets may also play a role in facilitating con-

nectedness via the cyber realm.

Social support derived from dog walking facilitated interactions

At the “deeper” end of the social interaction continuum lies the concept of
social support. There is a growing body of evidence linking both mental and
physical health and well-being to social connectedness, social networks, and
social support (Berkman, 1984; Berkman & Glass, 2000; Berkman, Glass,
Brissette, & Seeman, 2000; Kawachi & Berkman, 2001; Lynch, 1977; Lynch,
2000; Tomaka, Thompson, & Palacios, 2006). Social support is one of ten key
social determinants of health identified by the World Health Organization
(Marmot & Wilkinson, 2006). Conversely, social isolation and loneliness can
negatively affect health (Locher et al., 2005; Tomaka et al., 2006) and are risk
tactors for poor mental health. Social isolation and a lack of social support
have also been linked to increased risk of cardiovascular heart disease, inde-
pendent of other more established risk factors such as smoking and hyperten-
sion (Bunker et al., 2003).

The link between social support and health precedes its “discovery” in

formal research studies, for as noted by Sartorius:

Since the dawn of time, the survival of human beings has depended on the
level of their integration into one or more mutually helpful communities.
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Those with social support and links with others live better than those
who remain isolated. (Satorius, 2003)

Social support is often defined fairly loosely and measured as a composite, but
this can mask the fact that social support often takes a number of different
forms (Israel & McLeroy, 1985). A useful typology of social support is pro-
vided by House (1981), who identifies four main types:

Figure 4.3. Types of social support.

Type of
social

support

Definition

« When you can talk about your feelings to someone

* Transmission of knowledge

Informational

support .

* Giving feedback

* Tangible help such as time, money, or labor
Instrumental
\ Support J

*Adapted from House, 1981; Isracl & McLeroy, 1985.

Although the role of dogs and pets themselves in providing social sup-
port to their owners has been canvassed in the research to date, the concept
has been far less considered in relation to whether dogs as a “third party” can
facilitate networks of support among people. Anecdotal evidence suggests,

however, that this can be the case, as exemplified in the following quotes:

I came to Perth not knowing anyone. Luckily, I chose a suburb very
close to the dog park where I met a very interesting, friendly and eclectic
bunch of dog owners that saved my sanity. . . . Some days I thought I
would die of loneliness and boredom and the only thing that would get
me through was knowing that from 4-5 I could go to the park and talk
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to real adults that had an interest in me as a person and that interest had
started because of our mutual love of dogs.” (Wood, 2009)

I am currently experiencing a family crisis. I have been offered help to
look after my dog, legal advice, medical advice and advice from people
who have experienced a similar situation. The dog mafia is extensive. I
suspect the foregoing has certainly kept me sane!” (Wood, 2009)

Other anecdotes from dog owners suggest that the social contacts and net-
works forged through a dog park need not translate into friendships per se to
be a source of social support, as reflected in the following quote from a focus
group participant in the DAPA study:

There is a lady that lives by herself and one night there was a thunderstorm
and her electricity cut off and one of the walkers came to us and said
“Can you help this lady?” We only knew her from the dog park. She was
very frail and we just helped her out. But if she didn’t come to the park
no one would have known she was in trouble and she didn’t have anyone
else. . .. So people sort of watch out for each other and everyone knows
each other. You can’t really replace that. I mean you wouldn’t have that
ifyou didn’t have the ability to walk your dog. (DAPA study focus group
participant [Cutt, 2007])

Unfortunately there has been very little empirical research relating to social
support derived from people meeting through dog walking, and the evidence
that exists is mixed and only compares pet owners and non-pet owners rather
than dog walkers and non-dog walkers. In the Perth social capital study, pet
owners were more likely to “strongly agree” or “agree” with a statement per-
taining to the general willingness of people to help each other out (85.0% of
pet owners compared with 79.1% of non-pet owners), although this result did
not reach statistical significance in multivariate analysis (Wood et al., 2005).
Pet owners were also more likely to exchange favors with neighbors and were
significantly less likely to report finding it hard to get to know people gener-
ally, compared with non-pet owners (Wood etal., 2005). However, in a United
Kingdom study comparing dog and cat owners and non-pet owners, Collis et
al. found that pet ownership did not significantly affect the size or composition
of participants’ social networks, concluding that casual interactions facilitated
by dogs do not necessarily enhance social networks or social support (Collis,
MecNicholas, & Harker, 2003). The sample size for this study, however, was
relatively small (52 dog owners, 44 cat owners, and 43 non-owners).

Further investigation (both qualitative and quantitative research) of the

extent to which relationships forged through dogs and/or dog walking trans-
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lates into actual social support is warranted. In particular, it would be useful
for measures of social support to distinguish between different types of sup-
port (House, 1981), as it is plausible that exchanges of informational support
(e.g., recommending a babysitter, dog sitter, or tradesperson) may occur more
readily among people who are less well acquainted than deeper level emotional
support (e.g., listening to or helping with personal problems). Although it is
pertinent to note that in the qualitative dog walking quotes included above,

all four types of social support are detectable.

Visible community presence and dog walking

'The presence (or relative absence) of people “out and about” in neighborhoods,
towns, and city streets conveys something about the social vitality of a place
and its sense of community (Wallsjapser, 2007). The visible presence of peo-
ple can also enhance both the actual and perceived safety of a community as
embodied in the notion of “eyes on the street.” As Jane Jacobs (1961) astutely
observed, a well used city street is apt to be far safer than a deserted one, ad-
vocating that such public streets should have “eyes on them as continuously as
possible.” Referring to city streets, she noted, “A person must feel personally
safe and secure among all these strangers . . . as if people fear them [the streets],
they will use them less, which makes the streets still more unsafe” (Jacobs,
1961). Herein lies the paradox; if more people are out and about (“eyes on the
street”), perceptions and actual safety may be enhanced, thereby encouraging
more people to step beyond their front doors and into and around their neigh-
borhood. Conversely, seeing few or no people out and about fuels concerns
about the safety of the neighborhood and may further deter social interaction
with community members and the opportunity to strengthen community ties.

Seeing people out walking their dogs, and the impetus dogs provide for
people to be out walking in their streets and neighborhoods, can thus con-
tribute to “eyes on the street” and in turn increase feelings of collective safety.
As evident in the fear of crime literature, perceptions of crime and safety and
tearfulness are influenced by many things, irrespective of actual crime rates
or experiences (Hale, 1996; Wilson-Doenges, 2000). Moreover, fear of crime
and not feeling safe can sometimes be as detrimental in a community as actual
crime; if people are fearful they may be less likely to go out of their home or
use local facilities, be reluctant to walk to destinations, or hesitant to interact
with strangers or people they meet “in the street,” particularly at night. More-
over, the more people “out walking,” the safer the neighborhood is for those

who walk (Wood & Giles-Corti, 2008). In the Perth social capital study, the
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visible presence of people “out and about,” including dog walking, emerged as
a positive marker of community safety. Conversely, deserted streets and parks
conveyed negative impressions about safety, crime, and general sense of com-
munity (Wood et al., 2007). Importantly, a spillover effect is present, with
community “out and aboutness” and its influence on perceptions of safety ben-

efiting those both with and without dogs. As articulated by study participants:

Ifyou don’t see anyone walking around the street or walking their dog or
anything or only occasionally you see someone walking their dog down
the street . . . it’s like what is going on here? (Focus group participant
[Wood et al., 2007])

I think it would be very beneficial if we had more people on the street.
While there is a downside as far as enforcement, there are upsides in
regard to neighborhood watch. People being out on the streets, crime
prevention, communities coming together and being exposed to each
other, neighbors talking, dogs bring down barriers. It’s the same as being
a mother with kids at school. (DAPA study, in-depth interviews [Cutt,
2007])

In the DAPA study focus groups, some participants talked about feeling safer
when walking with their dog and suggested dog ownership may be a deterrent
for local crime (Cutt, Giles-Corti, & Knuiman, 2008). Edwards and Knight
found that the majority of focus group participants indicated feeling safer hav-
ing their dogs with them, with female participants in particular expressing
concerns about walking alone or in the dark (Edwards & Knight, 2006). In
terms of empirical data, in the Perth social capital study, 63.6% of dog own-
ers indicated that owning a dog helped them to feel safer when out walking
(Wood etal., 2007), while in a U.S. study, women were three times more likely
to walk for exercise or walk a dog in the neighborhood if neighborhood safety
was average as opposed to below average (Suminski, Poston, Petosa, Stevens,
& Katzenmoyer, 2005).

There is growing research and intervention interest in the capacity of
dogs to encourage more walking by owners and increased use of parks and
open spaces for physical activity (Bauman, Schroeder, Furber, & Dobson,
2001; Thorpe et al., 2006; Cutt, 2007 #4866; Christian (née Cutt) et al., 2010).
While less considered to date, it is also plausible that the visible presence of
dogs being walked, the accompanying social exchanges, and the impetus dogs
provide for people to be out walking in the streets and parks, contributes to
increased feelings of collective safety and perceptions of sense of community

(Wood etal., 2005). This draws attention to the accumulated community ben-
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efits that can arise from dog walking, over and above the individual benefits
to dogs and their owners. Thus, these “spillover” effects of dog ownership and

dog walking on the broader community warrant further research attention.

Civic engagement, community involvement, and dog walking

It is often lamented that community involvement and volunteering are on the
decline in many countries, with busyness, individualism, and a loss of sense of
community commonly cited culprits. The negative repercussions of such trends
for the social fabric of society were brought into the public spotlight in Rob-
ert Putnam’s book entitled Bow/ing Alone: The Collapse and Revival of Ameri-
can Community, fuelling a renaissance of interest in the notion of civil society
(Cox, 1995; Putnam, 1996). Civic engagement is one of the markers of a civil
society and relates to the capacity of individuals to be concerned and active
within the community, which in turn creates the “capital” from which others
can benefit. While active citizens contribute to the community by the “good
things that they do” (e.g., volunteering), civic engagement also contributes to
the building of trust and networks. In the Perth study (Wood et al., 2005),
survey respondents were asked whether they had taken action on a local issue(s),
such as attending a local action meeting, writing to a newspaper or politician
about a local issue, or signing a petition. Pet owners were 57% more likely to
be engaged than non-pet owners on this civic engagement scale (Wood et
al., 2005). It might be surmised that dog owners may have an active interest
and involvement in aspects of community that directly impact on them, such
as access to parks and open space for walking dogs or regulations about dog
ownership. However, in this study, the civic engagement scale was not spe-
cific to community-based dog walking issues and actions (Wood et al., 2005).

Nonetheless, many of the issues that provoke the concern and interest
of dog walkers inevitably are of benefit to the community more broadly. Dog
walkers have a vested interest, for example, in the availability and maintenance
of local parks and open space, adding their “voice” to the broader imperative
for access to parks, open space, and opportunities to come into contact with
nature. This can also translate into volunteering. For example, one local gov-
ernment in Western Australia runs an “Adopt-A-Park” program that aims to
promote community ownership, pride, and safety for its local parks and re-
serves (City of Stirling, 2009); a high proportion of the supporters signed up to
this program have a dog and attend parks regularly with their dog. Activities
undertaken by “Adopt-A-Park” supporters include picking up litter, removing
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or reporting graffiti or damaged equipment, and providing a positive presence
in parks (City of Stirling, 2009).

In addition to more formalized volunteering through programs such as
“Adopt-A-Park,” the social fabric of a community is also reflected in the ex-
tent to which people informally and incidentally look out for each other and
for the community. This may often go unseen, but nonetheless be of broader
community benefit, as illustrated by the quotes from some focus group par-

ticipants in the Perth study:

We used to go at night to the park with the dog . . . to pick up syringes
that have been used. And if they hadn’t been picked up they probably
would have been there the next morning. (Wood et al., 2007)

It was originally Neighborhood Watch, but now it’s just an old man
with a big dog that keeps a big note pad and runs around checking on
everyone. (Wood et al., 2007)

Interviews with local government employees in the DAPA study also illus-
trate the role dog owners play in upholding and self-regulating responsible dog
ownership in parks and open space areas, as reflected in the following quote

from a participating ranger:

It’s worked out really well because they (dog owners) do a lot for us
if we aren’t there, because you can’t be there 24 hours a day. If they
see somebody not picking up after their dog they will go and tell them
straight off and quite a lot of the women actually do pick up after other
people that they don’t physically see or catch and I give them extra bags
when I am down there and incentives. (Cutt, Giles-Corti, Knuiman, &
Adams, 2006, p. 8)

Healthy social urban design and dog walking

There is growing recognition of the role of the built environment in health and
social well-being. The built environment can help to shape the social dimen-
sion of a community with poorly built environments having a corrosive effect
on social fabric. Urban planning paradigms such as “New Urbanism” place a
strong emphasis on creating pedestrian-friendly neighborhoods and fostering
sense of community (Joongsub & Kaplan, 2004; Lund, 2003). Recent reports
such as the U.S. Transportation Research Board’s report on the built environ-
ment and physical activity (TRB, 2005) and “The State of Australian Cities”
(Infrastructure Australia Major Cities Unit, 2010) emphasize the importance
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of livability and quality of life in the planning of cities, and urban planners,
developers, and local government are increasingly requesting evidence-based
guidance on designing health-enhancing communities.

Healthy social urban design is also important for dog walking. As ar-
ticulated by Wallsjasper (author of The Great Neighborhood Book), “When you
create a neighborhood that’s friendly to dogs, it’s friendly to people, too. The
traffic is not speeding and dangerous. There are green places to hang out and
walk. So dogs are a good indicator species” (Hage, 2007).

Findings from the DAPA study suggest that dog owners are attracted
to attributes of suburbs and parks that are equally valued by everyone: walk-
able streets and parks that are attractive, well lit, safe, and close to home
(Cutt, Giles-Corti, Wood, Knuiman, & Burke, 2008). Conversely, features
of the physical environment that support physical activity and walking in the
population generally (such as park attractiveness, size, accessibility, and safety)
(Giles-Corti & Donovan, 2003; Owen, Humpel, Leslie, Bauman, & Sallis,
2004) are also important for dog walkers (Cutt et al., 2007; Lee et al., 2009).

Demand for more walkable and green communities is not only being
driven by those in public health, but also by sectors concerned with environ-
mental sustainability and the adverse environmental and social problems as-
sociated with traffic congestion, pollution, and urban sprawl (Duany, Plater-
Zyberk, & Speck, 2000). A walkable community is one that has well-connected
streets, high density residential housing, and a mix of land uses (e.g., shops
and green spaces) (Giles-Corti, Timperio, Bull, & Pikora, 2005; Owen et al.,
2007). A walkable community is also important for sense of community and
may provide a more supportive physical and social environment to encourage
dog owners to walk with their dog and interact with other owners and non-
owners. As noted by Nozzi, “The serendipitous experience of bumping into
those who live on your street frequently occurs when one walks, but nearly
vanishes when one drives a car. Healthy neighborliness is a necessary ingredient
if sense of community is to be achieved” (Nozzi, 2007, p. 1). Dog walkers may
be one of the important ingredients in healthy neighborliness that facilitates
sense of community and social capital. Whether watching the beloved family
dog run freely at a park or simply being surrounded by nature, taking the dog
for a walk to the local park or in natural settings also satisfies an innate human
desire to connect with nature and living things (Cutt et al., 2007). The human
need for an intimate bond with nature and the natural world is often referred
to as the biophilia theory (Katcher & Wilkins, 1993). A restorative space such
as the local park provides dog owners with the opportunity to connect with

living things (e.g., their dog and the natural environment) (Cutt et al., 2007).
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Future research

With growing recognition of the importance of the social and community en-
vironment for health and quality of life, greater research momentum around
the role of dogs and dog walking in facilitating social interaction and contrib-
uting to the social fabric of communities is warranted. Attention to research
rigor is also warranted, as in many areas of human-animal interaction research,
the generalizability of existing research is often hindered by methodological
limitations such as small sample sizes.

As postulated by McNicholas et al. (2005), in considering the health
benefits of companion animals, a broader definition of health is required, one
that looks beyond merely physical health outcomes, to encompass the broader
role of pets in people’s lives, including dimensions of well-being (physical and
mental) and a sense of social integration. From a research perspective, ques-
tions relating to social contact that might arise during dog walking could be
readily included in future studies investigating dog walking as a form of hu-
man and canine physical activity. Similarly, surveys of community social capital
and sense of community are not uncommon, and represent an opportunity to
include questions about companion animals (e.g., dog ownership, social in-
teractions facilitated by dog walking).

Along with the merits of further research and intervention interest in the
role of dogs and other companion animals as social catalysts, it is also timely
to expand our view of the way in which dog walking might enhance mental
health. In companion animal research to date, the mental health benefits have
primarily focused on those arising directly from owning or having contact with
animals (e.g., reduced loneliness, companionship, social support, and consola-
tion in times of bereavement). Given the mounting evidence associating social
networks, social support, sense of community, and reduced isolation with better
mental health generally, the role of dog walking as a conduit for some of this
warrants more rigorous investigation. Importantly, this need not be confined
to “animal-specific” studies, but could entail the incorporation of dog-related
questions into broader community and population surveys relating to mental
health determinants or community well-being.

Conclusion

While there is an accumulating body of research around the benefits of dog
walking to both dogs and their owners, there is also emerging evidence of a
link to the social fabric of society. This includes the role of dog walking in

facilitating social interactions, social support, and sense of community, ben-
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efitting not only dog walkers themselves, but having a ripple effect into the
broader community. From an intervention perspective, there are clear syner-
gies between interventions promoting dog walking as a conduit for human
(and canine) physical activity, and the potential role of dogs as facilitators of
social and community interaction. More broadly, planning and designing for
walkable, green, and socially vibrant communities will benefit dog and non-
dog owners alike. In summary: Dogs, then, can provide more companionship
for humans than merely their own company. They are also an antidote for the

human anonymity of the public places of our contemporary society.
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Chapter )

Dog walking as physical activity for older adults

Roland J. Thorpe, Jr, Hayley E. Christian, and Adrian Bauman

Over the past two decades there has been an increasing interest in under-
standing the role of pets in the lives of older adults. There is a body of evidence
suggesting that pets may improve psychological, social, and physical health
of persons of all ages (Boldt & Dellmann-Jenkins, 1992). These health ef-
fects include conditions that have an increased prevalence among older adults
(ages 65 and older) such as cardiovascular disease, dementia, and disability.
Therefore, older adults might specifically benefit from companion animals
(Berkman et al., 1986; Boldt & Dellmann-Jenkins, 1992; Branch & Jette,
1981; Estes, 1969; Jette & Branch, 1981; Murrell, Himmelfarb, & Wright,
1983). According to the Centers for Disease Control and Prevention’s National
Center for Health Statistics, more than 26 million Americans over 65 are not
hospitalized or living in a nursing home, and about one-third of these people
live alone (Siegel, 1993). Furthermore, 14% of individuals ages 65 and older
in the U.S. own pets. This suggests that these pets may be an important com-
ponent of their social support system. Thus, the population of adults 65 years
of age and older should be a focus of research of the potential health implica-
tions of human-animal relations (Siegel, 1993). The purpose of the chapter
is to delve into the literature examining the relationship among dog owner-
ship, dog walking, and health in community-dwelling older adults (referred
to hereafter as older adults).

There has been an abundance of anecdotal reports on the benefits of
companion animals and human health, but there have been limited number
of controlled scientific studies (Garrity, Stallones, Marx, & Johnson, 1989;
Lago, Delaney, Miller, & Grill, 1989; Marx, Stallones, & Garrity, 1987; Ory
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& Goldberg, 1983; Robb & Stegman, 1983; Rowan, 1991; Siegel, 1990) to
explain this relationship. The results of these studies have been inconsistent
in part due to a lack of controls, or inaccurate measurement of exposures and
outcomes (Boldt & Dellmann-Jenkins, 1992; Katcher, 1982; Serpell, 1991).
Another shortcoming in earlier work is the failure to specify a theoretical
framework underlying research hypotheses for the association between pet
ownership and health benefits (Garrity et al., 1989). As far back as 1987, the
National Institutes of Health (NIH), in a report on The Health Benefits of Pets,
stated that pet exposure should be considered as a possible protective factor in
scientific studies of human health (NIH, 1988) and more importantly, that
research is needed to test explanatory models for understanding health benefits
of human-animal interaction (HAI) in older persons. More recently, in 2007,
a group of investigators convened at the NIH to discuss the state of the HAI
literature. In a recent book that reports on findings from this meeting, it was
stated that pets are an important part of society and that an understanding
of HAI should be a public health priority. Furthermore, there was a consen-
sus among the investigators that a paradigm shift is needed to move beyond
studies that merely examine correlates of pet ownership to longitudinal cohort
studies and intervention studies. This is a necessary first step in HAI research
in understanding the mechanism(s) that underlie the association between pet/
dog ownership and improved human health. Hence explanatory models link-
ing pets to health benefits are a key objective in HAI research. One suggested
theory is that pet ownership substitutes for human social support and buffers
stress, which in turn produces health benefits (Dembicki, 1995; Garrity et al.,
1989; Siegel, 1990; Stallones, Marx, Garrity, & Johnson, 1990). An alterna-
tive hypothesis is that pets encourage behaviors that modify the development
of age-related diseases, and thus preserves physical function. Moreover, the
idea that pet ownership, specifically dog ownership, may provide health ben-
efits in older adults by encouraging increased physical activity may be valid.
Thus, the aim of this chapter is to discuss the interrelationships among
dog ownership, dog walking, and health indicators in older adults. Specifi-
cally, this chapter will be divided into three sections: 1) a brief overview of the
health benefits of physical activity among older adults; 2) physical activity as a
mechanism for the relationship between dog ownership and health benefits;
and 3) future directions in enhancing our understanding of the relationship

between dog walking and health in older adults.
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Health benefits of physical activity among older adults

According to the first U.S. Surgeon’s General report on physical activity and
health, (U.S. Department of Health and Human Services, 1996) and the
Healthy People 2010 report (U.S. Department of Health and Human Ser-
vices, 2001), beneficial effects of physical activity are evident throughout life.
Physical activity is defined as any voluntary body movement that burns calories
(U.S. Department of Health and Human Services, 1999). It is an appealing
lifestyle modification that is recommended by federal agencies for people of
all ages to reduce the risk of dying prematurely, developing certain chronic
conditions such as high blood pressure, type 2 diabetes, and improving overall
well-being (Chobanian et al., 2003; U.S. Department of Health and Human
Services, 1996; U.S. Department of Health and Human Services, 2001). The
link between physical activity and health has been established in epidemiologic
studies (Berlin & Colditz, 1990; Powell, Thompson, Caspersen, & Kendrick,
1987). Moreover, recent studies have shown participation in leisure activities
unrelated to fitness increases survival and has other promising health benefits
such as less disability among socially engaged older adults (Koenig, Hays, &
Larson, 1999; Mendes de Leon, Glass, & Berkman, 2003; Musick, Herzog,
& House, 1999). According to the Surgeon General Report on Physical Activ-
ity and Health (1996), older adults can achieve many health benefits through
a minimum of 30 minutes of activity for five or more days (preferably daily).
They can also benefit from strength training activities by preventing or reduc-
ing the number of falls, maintaining or building balance, strength, or flex-
ibility, all of which are essential to maintenance of performing tasks in daily
life. Popular forms of low levels of physical activity among older adults include
walking with or without a pet, gardening, and yard work (U.S. Department of
Health and Human Services, 1996). The health benefits that can be achieved
from this moderate amount of physical activity vary from an increase in bone
mineral density (Gregg, Pereira, & Caspersen, 2000), a decrease in low den-
sity lipoprotein (LDL) (U.S. Department of Health and Human Services,
2001), lower blood pressure (Mensink, Ziese, & Kok, 1999; Rauramaa et al.,
1995; Tanaka, Reiling, & Seals, 1998; U.S. Department of Health and Hu-
man Services, 1996; U.S. Department of Health and Human Services, 2001),
a decrease in dementia (Weih et al., 2009), preventing falls (Heesch, Byles,
& Brown, 2008; Laforest et al., 2009), an increase in high density lipoprotein
(HDL) (Houde & Melilo, 2002), improved cognitive function (Gillum &
Obisesan, 2010; Lautenschlager et al., 2008; Williamson et al., 2009), general
well-being (U.S. Department of Health and Human Services, 1996), reduc-
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tion in cardiovascular-related mortality (Andersen, Schnohr, Schroll, & Hein,
2000; Ferrucci et al., 1999; Hakim et al., 1998), and preservation of mobility
and physical capacity (Clark, 1996; Simonsick et al., 1993). With successful
promotion among individuals and within communities, physical activity can
be an effective intervention for treating and preventing chronic conditions and
maintaining functional capacity because it is cost-effective and there are very
few, if any, adverse effects compared to drug therapy.

Health benefits of pet ownership among older adults

Currently, 64 million (62%) U.S. households have a pet including dogs (39%),
cats (33%), freshwater fish (13%), birds (6%), small animals (5%), reptiles (4%),
and saltwater fish (.7%) (American Pet Products Association, 2009). Among
individuals 65 years of age and older in the U. S., it is estimated that 14% own
a pet (American Pet Products Manufacturers Association, 2009). Dogs and
cats are popular pets among older adults in the U.S. (American Pet Products
Association, 2009). However the prevalence of pet ownership in studies ex-
amining only older adults varied from 23% to 53% (Table 5.1). The variation in
pet ownership prevalence among these studies appears to be inversely related
to sample size. In other words, a larger prevalence of pet ownership is evident
in the smaller and possibly more selected studies. Also, the prevalence of pet
ownership varies because pet ownership may be related to the underlying
health of older adults—that is, declining health with age may discourage pet
ownership. Regardless, given the proportion (14%) of older adults in the U.S.
who own a pet, even a small positive influence of pet ownership on human
health could have public health significance. Furthermore, the U.S. popula-
tion 65 years of age and older is increasing with the most notable segment be-
ing those of 85 years of age and older. Thus understanding how factors such
as dog ownership and dog walking enhance longevity and independent living
among community-dwelling older adults is likely to become increasingly im-

portant as the population agces.

Physical activity as a mechanism for the health benefits of dog
ownership

There is a paucity of studies examining the relationship between physical ac-
tivity and pet/dog ownership, and this number decreases even more when fo-
cusing only on older adults. Therefore, in this section we elected to describe all
the studies examining pet/dog ownership and physical activity. Research has
speculated that the link between pet ownership and improved health could be
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Table 5.1. Selected characteristics of studies examining the relationship be-

tween pet ownership and health that contain older adults.

Author and Population Study | Age Percent of
Year Design | Range Pet
Ory and 1,073 women in CS 65-75 36%
Goldberg, 1983 | Washington County, yearsold [ (388 pet
Maryland owners)
Robb and 56 veterans receiving | CS 20-93 46%
Stegman, 1983 | home health services yearsold [ (26 pet
owners)
Lawton et al.,, | 3,996 seniors from CS 65 years 23%
1984 the National Senior old and (959 pet
Citizen 1968 over owners)
Goldmeir, 144 elderly women CS NA 52%
1986 (76 pet
owners)
Garrity et al., | 1,232 households CS 65 years 33%
1989 from a national old and (408 pet
probability sample over owners)
Lago et al,, 355 rural, P 50-90 38%
1989 community-dwelling (136 pet
years owners)
Siegel, 1990 938 Medicare P 65 years 36%
enrollees old and (345 pet
over owners)
Dembicki and | 127 participants CS 60 years 53%
Anderson, in north central old and (44 pet
1996 Colorado over owners)
Jormetal, 594 respondents CS 74-79 28 %
1997 dwelling in Australia. years old [ (169 pet
owners)
Raina et al., 1,054 community- P 65 years |27 %
1999 dwelling Canadians old and (286 pet
over owners)
Norris et al., 532 individuals in CS 53-96 22%
1999 predetermined Illinois yearsold [ (115 pet
zip code areas owners)

*CS=Cross-Sectional Study; P=Prospective Study; E=Experimental Study; NA=Not

available.
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due to increased physical activity. For example, in an Australian cross-sectional
study of adults 20 to 60 years of age the authors suggested that a possible expla-
nation for the lower systolic blood pressure, plasma cholesterol, and triglyceride
levels in pet owners compared with non-pet owners was due to an increase
in physical activity among pet owners compared with non-pet owners (An-
derson, Reid, & Jennings, 1992). A separate study, using data from the Aus-
tralian People and Pets Survey Headley (1999), examined the cross-sectional
relationship between 606 pet owners (dogs or cats) and physician utilization
and medication usage. In this cross-sectional study of 1,011 Australian resi-
dents ages 16 and over, the authors found that dog and cat owners, on average,
make fewer annual visits to the doctor compared to non-pet owners and are
less likely to be on medication when compared to non-pet owners. Also in this
study, the authors noted that dog ownership could provide a further benefit
to improved health because dog owners walked four times a week compared
with 2.5 times for non-pet owners. Furthermore, in another Australian study
of 894 adults 25 to 64 years old, dog owners (n=410) walked 18 minutes more
per week than non-pet owners (n=484). These findings suggest that if all dog
owners walked their dogs, there would be a substantial decrease in disease
and an annual health care cost savings of 175 million dollars (Bauman, Rus-
sell, Furber, & Dobson, 2001). In 2006, Thorpe and colleagues established a
link between dog ownership and physical activity in older adults. Specifically
they found that dog owners had a greater frequency and longer duration of
casual walks than non-pet and non-dog owners (Thorpe et al., 2006). They
also noted the importance of testing physical activity as a mechanism for the
association between dog ownership and physical activity among older adults.
However, while results from each of these studies found both increased health
benefits and physical activity among pet owners, none of them tested whether
physical activity was an explanatory mechanism between pet ownership and
health benefits.

Only one study, focusing on older adults, has explicitly sought to exam-
ine the relationship between pet ownership and health by testing explanatory
models using eating habits and physical activity as the possible mechanisms.
In this cross-sectional study of 127 elderly adults 60 years of age and older,
Dembicki and colleagues (1996) found that pet owners had significantly lower
serum triglycerides than non-pet owners and the dog owners walked signifi-
cantly longer than non-pet owners and cat owners. Although these findings are
compelling, the authors stated that the differences observed between pet own-
ers and non-pet owners with respect to serum triglyceride levels could not be

explained by physical activity. While these cross-sectional results show that pet
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ownership is associated with improved health status, it is still unknown whether
pets cause people to be healthier, or if healthier people choose to own pets.

Longitudinal studies provide better evidence about the causal link be-
tween pet ownership and improved overall health. Some of these studies have
also proposed that increased physical activity could be a possible explanation
for this relationship. In 1991, Serpell conducted a 10-month longitudinal
study examining changes in physical health, psychological health, and exercise
levels of 71 adult subjects who recently acquired a pet (47 dog owners and 24
cat owners) compared with 26 non-pet owners. In this study, dog owners in-
creased their walking more over a 10-month period following pet acquisition
than non-pet owners. Moreover, dog owners reported a significant reduction
in minor health problems, psychological components of ill-health (i.c., Gen-
eral Health Questionnaire [GHQ ] scores), and increased their frequency and
duration of recreational walking compared with cat owners. Non-pet owners
did not report a significant change in the number of minor health problems
or demonstrate a change in GHQ_scores, but they did significantly increase
their walking over the 10-month study period. Serpell noted that increased
physical activity among dog owners could have long-term health implications
and that the results highlighted that dogs and cats have different impacts on
their owners’ health.

In a prospective study of 1,054 Canadians 65 years of age and older,
pet owners were younger, currently married living with someone, and more
physically active compared to non-pet owners (Raina, Waltner-Toews, Bon-
nett, Woodward, & Abernathy, 1999). Moreover, pet owners had significantly
higher activities of daily living (ADL) scores (i.e., higher scores indicating
better health than non-pet owners over the one year period). In fact, ADL
levels of non-pet owners deteriorated significantly more, on average, than pet
owners. The authors reported that physical activity may be the reason for the
relationship between pet owners and ADLs. Other likely reasons may be due
to the pet owners being younger, more physically active, and thus able to per-
form their activities of daily living.

Each of these studies found that pet ownership, especially dog owner-
ship, was associated with both increased physical activity and improved health.
However, while these studies suggest that physical activity could be a possible
mechanism by which pet ownership could lead to improved health, it is clear
from these studies that more specific models need to be tested to determine if
increased physical activity can explain the association between pet ownership

and improved health in older adults. These findings may be particularly im-
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portant for the older population where decreased physical activity is associated
with increased disability, morbidity, and mortality.

'The findings from studies that have examined the relationship between
pet ownership and physical activity (Anderson et al., 1992; Bauman et al.,
2001; Dembicki & Anderson, 1996; Headey, 1999; Raina et al., 1999; Serpell,
1991) indicate that dog owners are more physically active and more likely to
meet the recommended level of physical activity than non-dog owners. Because
physical activity levels appear to differ for dog and cat owners, it is possible
that there will be some differences in the health status of dog and cat own-
ers. If dog owners are more likely to exercise than non-pet or cat owners, then
one would expect dog owners to have an improved health status, particularly
cardiovascular health. In other words, it is possible that physical activity could
be a mechanism by which pets, specifically dogs, confer health benefits. How-
ever, no studies have been able to clearly demonstrate that improved health is
specifically mediated through increased dog-related physical activity. Figure
5.1 displays the conceptual model of the relationship between dog ownership,
physical activity, and human health. Specifically, we posit that physical activ-
ity facilitated through dog walking confers improvements in health. Studies
are needed to clearly illustrate the relationship between dog ownership and
physical activity in older adults and the effect this has on the physical, psy-
chological, and emotional health of older adults.

Figure 5.1. Conceptual model of dog ownership, physical activity, and health.

Dog Ownership
“Dog walking™
H
H
.
:
:
v .
- Human Health Measures
Increased Physiea| ], . o vunansninsivannnsenssasmrasnnrsnnenenans p| -Hypertension
Activity -Mobility Capacity

'This model depicts dog ownership as being associated not only with improved health,
but also with increased physical activity, and it is increased physical activity facilitated

through dog walking that confers improvements in health.
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Thorpe and colleagues used data from the Health, Aging, and Body
Composition (Health ABC) study to examine the relationship between pet/dog
ownership and human health (Thorpe et al., 2006; Thorpe, 2004). This study
had a number of methodological strengths: 1) it included longitudinal data
on the relationship between pet/dog ownership, physical activity, and health
among older adults; 2) the sample included well-functioning older adults (70
to 79 years old at year 1); 3) the data included objective clinical measurements
as well as self-reported data; 4) a number of measures of physical activity were
collected; 5) additional information on participant health behaviors, physical
function, cognitive function, hospitalization, and pet ownership status was
collected; and 6) it provided an opportunity to test an explanatory model—
increased physical activity as an explanation of the relationship between dog
ownership and hypertension and mobility.

'The results of this study showed that dog owners had a greater fre-
quency and longer duration of casual walks than non-pet and non-dog owners
(Thorpe et al., 2006). Further, while increased physical activity was associated
with decreased prevalence of hypertension, physical activity among cat or dog
owners did not significantly influence the relationship between pet ownership
and hypertension. Thus, this study provided no statistical evidence of an as-
sociation between pet ownership, physical activity, and prevalence or recent
onset of hypertension in a population of older adults (Thorpe, 2004). In a
subsequent analysis of this data, Thorpe and colleagues found that dog walk-
ing facilitated the achievement of prescribed weekly goals for physical activity
and that this was associated with faster gait speed, a mobility advantage that
was maintained over three years relative to non-dog walkers (Thorpe et al.,
2006). Gait speed is the amount of time to walk over a short distance and is
a predictor of independence in older adults. However, the results suggest that
in older adults, dog walking may not be sufficient enough to impact the rate

of decline in mobility among older adults.

Future directions for dog walking and physical activity in older
adults

While these findings have added to the burgeoning HAI literature, additional
work is still needed to completely understand the link between dog walking,
physical activity, and human health, particularly in older adults. To advance
the field of HAI research, future studies now need to move beyond cross-
sectional analyses and include prospective, observational studies with robust

study designs. For example, adequate sample sizes of dog owners and dog
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walkers should be obtained as well as asking the same battery of dog owner-
ship and dog walking questions each round of data collection. Intervention
research is also needed for older adults to determine if they would become
more physically active if provided a dog or access to a dog. Pet-specific studies
need to be conducted, or at least different types of pets and their relationship
with physical activity and health need to be clearly identified and analyzed in
studies. Furthermore, the extent to which the relationship between pet owner-
ship and health varies by race or socioeconomic status (SES) requires further
investigation as minorities and members of low SES groups consistently ex-
hibit higher rates of negative health behaviors, morbidity, and mortality. With
the increased proportion of aged minorities and magnitude of the race- and
SES-related differences in health outcomes, understanding the role of pets by
social stratifications for a better quality of life should be a high priority. These
efforts will provide key information necessary for health promoting strategies

and interventions that may ultimately lead to policies.

Conclusion

In summary, understanding the relationship between dog ownership, physi-
cal activity, and human health in older adults is in its infancy. With further
well-designed longitudinal and intervention studies the field of HAI will be
advanced, and this will lead to a body of evidence that will guide public health
policy and practice to positively impact population health. Hopefully, at that
time pets, specifically dogs, will be seen as having the ability to modify life-
style behaviors and thus enhance our health
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Chapter 6

“Walk a hound, lose a pound": A community dog
Walking program for families

Rebecca A. Johnson and Charlotte A. McKenney

Obesity and physical activity

It is estimated that obesity and overweight-attributable illness cost $1.6 bil-
lion in medical expenditures in the state of Missouri alone between 1998 and
2000 (Finkelstein et al., 2004). Similar trends have been noted in the rest of
the U.S. and other industrialized nations. Rising rates of obesity have been
linked with the problem of limited physical activity (PA). Obesity is a key
component of metabolic syndrome, a precursor to several chronic illnesses
(including diabetes) and also to decline in physical functioning. These are
major problems as people age, because accrual of obesity-related illnesses oc-
curs to the point that by the time adults reach retirement, many have four or
more chronic illnesses. Thus there is heightened attention to the obesity and
overweight epidemic and the need for action to slow or stop it, subsequently
preventing accrual of these illnesses.

The U.S. Department of Health and Human Service’s Healthy People
2010 report called for adults of any age to engage in at least 30 minutes and
children to engage in at least 60 minutes of moderate PA on most days or pref-
erably every day (2000; DHHS, 2008), and the U.S. Surgeon General’s call
in 2001 was that society take a public health approach to changing citizens’
lifestyles to increase PA. The extensive worldwide and personal consequences
of obesity and physical inactivity-related health problems have focused the ur-

gent need for effective interventions to increase total daily PA. However, PA
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and exercise programs found in the research literature have reported limited

success in obesity prevention and weight maintenance.

Benefits of physical activity

There is general agreement in the literature that exercise can lead to a 1% to
4% loss of body fat (ACSM Position Stand, 1998). Body Mass Index (BMI)
and weight loss are important predictors of health status (Doll, Petersen, &
Stewart-Brown, 2000; Stafford, Hemingway, & Marmot, 1998). Weight loss
is essential if devastating chronic diseases such as hypertension, diabetes,
and cardiovascular disease are to be prevented or quelled. Higher BMI and
lower PA were associated with greater post-exercise heart rate response and
recovery. PA and reduced BMI have been associated with lowered coronary
artery disease risk (Powell & Blair, 1994), better skeletal muscle metabolism
(Suominen, Heikkinen, Liesen, Michel, & Hollman, 1977), pulmonary func-
tion (Wong, Wong, Pang, Azizah, & Dass, 2003), reduced mortality across
genders (Barlow, Kohl, Gibbons, & Blair, 1995; Blair, Kohl, Paffenbarger,
Clark, Cooper, & Gibbons, 1989), and improved natural killer cell activity
(McFarlin, Flynn, Phillips, Stewart, & Timmerman, 2005). Evidence sug-
gests that those in middle age (50 to 60 years) can have significantly lowered
risk of major health problems due to chronic disease if they engage in regular
exercise, and that even moderate-intensity physical activity improved aerobic
fitness (Duscha et al., 2005). These findings held even if participants were
obese (He & Baker, 2004). In fact, one group of investigators reported that
men who had the lowest physical activity levels in their five-year study showed
substantial benefits in preventing weight gain through increasing physical ac-
tivity (Di Pietro, Dziura, & Blair, 2004). There is evidence that this benefit
extends to women. Hills, Byrne, Wearing, & Armstrong, (2006) found that
in obese men and women, “walking for pleasure” generated heart rates suf-
ficient to improve cardiovascular fitness.

Despite the health benefits, less than one-third of adults of any age en-
gage in recommended levels of PA for health benefits. A need exists for effec-
tive, evidence-based, sustainable strategies to increase regular participation in
PA. An association appears to exist between community service or volunteer
activities and levels of PA. Data from the 1998-1999 Greenstyles volunteer
survey indicated that individuals who volunteered were more likely to meet
PA recommendations than non-volunteers, and that those who volunteered in
environmental activities (e.g., those that require PA) were 2.6 times as likely to

meet PA recommendations as those who did not volunteer for these activities
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(Librett et al., 2005). Thus, if PA is associated with volunteerism, there may
be better likelihood of adherence and positive outcomes. People may be espe-
cially likely to participate in PA if it involves volunteering for a worthy cause,
and especially if it includes an element of fun (Zeltzman & Johnson, 2011).

Benefits of dog walking

'There is initial empirical support for using dogs as beneficial components of
a walking protocol; however, studies have largely involved older adults. For
example, Motooka, Koike, Yokoyama, & Kennedy (2006) found that when
older adults walked with a dog, they had significantly greater parasympathetic
nervous system activity (high frequency power heart rate variability) than when
they walked without a dog. Other investigators found that even older adults
who walked their dogs were more likely to achieve optimal activity levels per
week and had faster usual and rapid walking speeds than those who did not
walk their dogs (Thorpe et al., 2006b). In another study, investigators found
that older adult dog owners engaged in more PA than did non-dog owners
(Thorpe et al., 2006a).

Epidemiological evidence has suggested that dog walking (in a dog
ownership context) may be an effective mechanism for increasing PA. In Aus-
tralia, dog owners walked 18 minutes per week more than non-dog owners
and were more likely to meet PA recommendations of 150 minutes per week
(Bauman et al., 2000). A study in the United Kingdom found that dog own-
ers accumulated significantly more exercise than either cat owners or adults
without pets (Serpell, 1991). Further, data from the U.S. National Household
Travel Survey revealed that nearly half of adults who walked dogs in the United
States in 2001 accumulated at least 30 minutes of walking in bouts of at least
10 minutes (Ham & Epping, 2006). Additionally, an intervention trial in the
U.S. found that obese individuals with pets increased their moderate physical
activity over that of obese individuals without pets, and that the majority of
the increase in moderate physical activity in the pet owners was obtained by
engaging in dog-related activities (Kushner et al., 2006). These findings relate
to dog owners’ commitment to their animals’ PA.

However, these studies only tell us the benefits of walking with one’s
own dog. The “Walk a Hound, Lose a Pound” (WAHLAP) program is an in-
novative and original contribution to the literature as the first study in which
participants walk with shelter dogs. In this context, the social support provided
by the dog may meet the criterion of Stahl et al. (2001) in which the social en-
vironment was a strong predictor of physical activity and fostered group cohe-
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sion (Estabrooks, 2000). The dog may be a social lubricant for participants and
their families to communicate while walking and afterward. Wing and Jeffery
(1999) found that providing a strong social component in a physical activity
program decreased attrition. One study suggests that people can commit to
regularly walking dogs that they do not own, and in the process, significantly
increase their own PA (Johnson & Meadows, 2010).

Dog walking may have potential for improving long-term PA adherence
through increasing readiness to engage in PA even beyond the dog walking.
Readiness has been the most consistently identified correlate of PA adherence,
and randomized, controlled trials have demonstrated that participants who
exercised more frequently enjoyed the activity in which they engaged, received
greater social support, and tended to maintain PA participation beyond termi-
nation of the intervention (McAuley et al., 2003). Dog walking may provide
social support and enjoyment from which PA readiness can be increased, and
long-term PA adherence stimulated.

One reason proposed for low rates of long-term adherence to PA is that
typical programs do not promote purposeful activity (Morgan, 2001). The
significance of purposeful PA in long-term adherence was demonstrated in 10
case studies of individuals who regularly participated in PA for periods ranging
from 5 to 79 years. In seven of the case studies, individuals walked either for
transportation or to walk a dog. In three cases, individuals walked dogs, and
those individuals reported walking 3 to 6 miles per day, a minimum of five
days per week, for periods ranging from 5 to 15 years. These levels of sustained
PA meet or surpass current public health PA recommendations. Participants
reported that the reason for their regular adherence was due to the need to
exercise the dog (Morgan, 2001).

Based on its potential for increasing PA frequency, enjoyment, and adher-
ence, as well as providing social support and purposeful PA, dog walking may
increase PA readiness. If dog walking can induce sustained PA and facilitate
readiness for participants to engage in additional PA outside of the dog walk-
ing, then we may make a significant contribution to preventing or decreasing

an overweight and obese population.

'Theoretical framework

'The study was formulated on theoretical notions that converge around the con-
cept of physical activity behavior change. Some of the constructs delineated in
the Transtheoretical Model (T'TM) may predict and explain participants’ in-
tention to begin and adhere to PA (Prochaska & DiClemente, 1982; Prochaska,
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Redding, & Evers, 2002). A central concept of the model, which guided the
present study, was stages of change (the intention and motivation to change).

The stages of change related to physical activity are precontemplation
(person has no intention of engaging in physical activity), contemplation (per-
son has been thinking about starting physical activity in the near future, but
not yet doing so), action (person is doing some physical activity), and main-
tenance (person is sustaining physical activity levels [e.g. 20 minutes, 3 times
per week]). Investigators have applied and tested the T'TM in the context of
physical activity behavior change in several studies and reported that it was
effective in predicting and explaining this behavior (Cardinal, Kosma, &
McCubbin, 2004; Marcus, Rakowski, & Rossi, 1992; Marcus, Rossi, Selby,
Niaura, & Abrams, 1992; Marcus, Selby, Niaura, & Rossi, 1992; Marcus &
Simkin, 1993; Purath, Miller, McCabe, & Wilbur, 2004).

Behavioral processes of change facilitate or impede the change. They
have been referred to as barriers and facilitators of the change—in this case
walking—that may make the transition from precontemplation to action ei-
ther more of a burden and less likely, or more positive and likely. Barriers to
exercise have been reported, including convenience, transportation, cost, lack
of proper equipment, lack of skill, inclement weather, concern about safety of
the physical activity, and concern about unsafe neighborhoods in which to be
physically active or go to and from exercise (Brawley, Rejeski, & King, 2003).
Facilitators include simple programs that are convenient, inexpensive, and
include a component of social support.

The dog walking model consists of several theoretical principles. First,
there is the notion that the attractiveness of walking with a dog (facilitator of
change) will be a major factor in the participants’ decision to move through
the stages of change to the action stage where they begin walking. Next, is the
premise that the dog walking program addresses multiple barriers to exercise
(such as cost—low charge to participants; convenience—location is easy to
reach; safety—walking is an activity with low-risk of injury; skills needed to
succeed—walking requires no special skills; and safety of neighborhoods—par-
ticipants walk with shelter dogs near the animal shelter). Next, the intervention
includes walking facilitators such as unconditional social support of the dog,
identification with the study through T-shirts with the study logo, frequent
contact with study staff, and convenience of walks at the animal shelter (Eyler,
Brownson, Bacak, & Housemann, 2003). The dog walking model also provides
self-monitoring of progress via the “Dog Walking Worksheets” and regular
data collection. According to the T'TM, taking all of these measures into ac-
count should predict beneficial outcomes from the dog walking intervention.
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From a public health point of view, the logic model created by Epping
(2003) was a useful guide in operationalizing the study. Essentially, it con-
strues a sequence of developing a community-based study so that structures
are put in place to ensure the sustainability of the WAHLAP program after
the study is completed. A common criticism of community-based research is
that useful programs are started, their eflicacy tested, and when the funding
ends, the program ends. To prevent this, WAHLAP was developed accord-
ing to the logic model in Figure 6.1. The collaborative nature of the program
helps to facilitate sustainability because more than one agency or entity is vested
in its success. Toward that end, WAHLAP aimed to facilitate PA in human

participants while providing needed exercise for the shelter dogs.

Figure 6.1. WAHLAP logic model.

Walk a Hound Lose a Pound Logic Model
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'The purpose of the one-group, pretest-posttest study reported herein was
to ascertain to what extent participating in a community dog walking program
was associated with increased PA readiness, weight loss, and PA outside of

the walking program.
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Design and method

Participant recruitment

'The study was advertised through various media outlets as part of a collabora-
tion between the Research Center for Human-Animal Interaction, the State
Department of Health and Senior Services, the local Parks and Recreation
Department, and the local Humane Society animal shelter. Promotions in-
cluded newspaper ads, radio and television interviews, and fliers posted in
human and veterinary medical clinics, pet supply stores, and fitness facilities.
Additionally, a video advertisement was broadcast periodically over the city
cable television channel, and the program was announced in the weekly com-
munity calendar at a local affiliate network television channel.

'The study was approved by the University of Missouri Health Sciences
Institutional Review Board. Adults who could commit to four weeks of partici-
pation and were age 18 years or older were eligible to participate. Prospective
participants came to the study site (Humane Society animal shelter), received

an explanation of the study, and signed consent forms.

Data collection

Table 6.1 shows the data collection plan. Participants completed baseline,
weekly, and final data collection (at four weeks) at the study site.

Table 6.1. Data collection plan.

Variable Baseline Weekly Four Weeks

Demographic Information X

Pet Ownership History X

Health History X

Height X

Weight/BMI X X X
Blood Pressure X X X
PA Stage of Change X X
7-Day PA Recall X X X
Program Perceptions X
Attendance X

Instruments

‘The PA “stage of change” instrument comprises a list of eight statements, each
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delineating a more advanced stage of change in the participant’s PA status (Pro-
chaska & DiClemente, 1982). PA readiness is classified as precontemplation,
contemplation, preparation, action, or maintenance. The items range from 1)
“I don’t do regular vigorous or moderate exercise now, and I don’t intend to
start in the next 6 months” to 8) “I've been doing vigorous exercise 3 or more
days per week for the last 6 months or more.” The participants completed this
instrument at baseline and after four weeks of participation.

'The 7-Day Physical Activity Record covered PA for the week includ-
ing the day of participation in the WAHLAP program and was completed by
participants (Table 6.2). The instrument was based on recall and was inves-
tigator-developed. Frequencies of the activities were summed and compared

from baseline to four week counts.

Table 6.2. Seven-day physical activity record.

How often did you exercise in the past week that caused you break into a sweat?
Please write the number of times each week beside the activity
that you did.

Activity performed Number of times each week

1. Stretching

2. | Walking

3. | Running

4. | Free-weight lifting
5. | Weight machines
6. | Treadmill

7. | Stepper machine

8. Stationary bike

9, Elliptical machine

10. | Other (please specity)

11. | Other (please specity)

12. | Other (please specity)

Weight was recorded at each data collection point at the same time of

day using the same scales. A Seca model 700 balance beam scale was used to
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obtain the height and weight. The height rod read from 24 inches to 78 inches.
"The weight capacity measured to 500 pounds. The base was a large, fan-shaped,
cast-iron platform for increased stability and accuracy of measurement. Cali-
bration of the scale was completed at the factory by company policy.

BMI (weight in kilograms divided by height in meters squared) was
calculated automatically by the SAS computer system prior to data analysis

using weekly weight measurements taken before the participants walked a dog.

Dog walking protocol
Each Saturday morning from 8 a.m. until 12 p.m., from April through Oc-

tober, community members came to the animal shelter to walk with shelter
dogs. Participants preregistered through the Parks and Recreation Depart-
ment’s online or telephone registration system for one of three, one-hour time
slots. They were welcomed by study staff and volunteers at the study home base,
which consisted of an events tent with study signage and tables and located
just outside of the animal shelter building.

Staff described the program to participants, obtained informed consent,
and collected baseline data according to the data collection schedule (Table
6.1). Participants’ blood pressure was measured by either a registered nurse or
an undergraduate nursing student trained in blood pressure assessment tech-
nique, recognition of abnormal blood pressure levels, and procedures for ad-
dressing them. Participants whose blood pressure readings were higher than
150/90 (a level commonly recognized as needing attention of a health care
provider) were prevented from walking and were recommended to contact
their health care provider.

Educational pamphlets provided by the Missouri Department of Health
and Senior Services including information on nutrition and physical activity
were made available. Each participant received a WAHLAP T-shirt and the
use of a fanny pack supplied with dog treats, a plastic bag designed for collect-
ing dog refuse, and a card with emergency contact numbers.

Next, study staff led participants through a brief group warm-up exer-
cise sequence including stretching exercises for the neck, shoulders, chest, and
legs. Participants were given an explanation of safe dog and leash handling,
and when necessary, a demonstration of how to use a dog refuse collection bag,.
Subsequently, participants selected a dog from those eligible for participation.
Dog eligibility was determined by shelter staft who administered a standard be-
havior screening test. Participants chose a dog based on its size and exuberance
compared with the participant’s walking ability and other physical limitations.

Wialking took place with other participants and study staft members on
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a shady gravel walking trail marked with WAHLAP mileage markers at 1/4
mile, 1/2 mile, 3/4 mile, and at the 1 mile with a sign denoting “turn around”
to return to the shelter. A study staff member or volunteer carried a cellular
telephone while patrolling the trail to ensure the safety of people and dogs.
When participants had walked as far as they wanted to walk, they returned
the dog to the study home base and signed out by responding to brief ques-
tions on their weekly data collection instrument about their experience while
walking the dog. Bottled water was available at the home base for participants,
as were water buckets for the dogs.

At their last walking session participants wrote responses to questions
about why they chose to participate in the WAHLAP program, what they
perceived as benefits of the WAHLAP program, what changes they would

recommend, and why they continued their participation.

Findings

Sixty-nine participants completed the study. Table 6.3 shows their demo-
graphic characteristics. Weekly, from 10 to 30 dogs were walked. Participants
reported “that it feels good being able to help the dogs get exercise, socialize
with people and with dogs.”

The sample was largely female and middle-aged with a median BMI
level in the overweight category as determined by the National Heart Lung
and Blood Institute of the National Institutes of Health (underweight=less than
18.5; normal weight=18.5-24.9; overweight=25-29.9; obese=over 30) (http:/
www.nhlbisupport.com/bmi/).

PA stage of change increased significantly over the four week study
period (from 4.8 to 5.25), and there was a modest though statistically signifi-
cant decrease in weight (three pounds). There was minimal change in BMI,
which was statistically significant (Table 6.4). PA outside of the program did
not significantly increase. Nor was PA stage of change significantly correlated
with change in PA outside of the program (p=0.3807).

Discussion

Our findings show modest support for the notion that if people engage in a
PA program that is socially supportive, purposeful, and beneficial to others,
they may increase their PA readiness and be more likely to engage in other
PA. Thus, maximizing the participants’ perception of the walking protocol
as socially supportive was important even beyond adherence to the protocol.
Other investigators have reported that when participants feel support dur-
ing the walking program, other physical activity has been show to increase



“Walk a hound, lose a pound”: A community dog walking program for families |

Table 6.3. Demographic findings (N=69).

Age 19 to 85 years (Mean=43,
SD=16.4)
Gender Male 12 18%
Female 57 82%
Married Yes 38 55%
No 31 45%
Education | High school 26 38%
level College 43 62%
Race Caucasian 64 93%
African American | 3 4%
Asian 2 3%
Reported | Mental health 20 (29%)
health Endocrine 11 (16%)
problems | Cardiovascular 10 (14%)
Musculoskeletal | 10 (14%)
Cancer 2 (3%)
Pet owner | Yes 48 70%
No 21 30%

Table 6.4. Physical activity, weight, and BMI findings (N=69).

Physical activity

stage of change score=4.8

Mean Pretest

vigorous exercise < 3 times/week
or moderate exercise < 5 times/
week

Mean Posttest
score=5.25
(p=0.0013)

30 minutes/day of moderate
exercise 5+days/month

Physical activity
outside of program
(n=59 with no

count=5

Median Pretest

Median Posttest

p=0.27

missing data) count=6
Weight Pretest Median=156 (SD=35,
Posttest Range=98-250)
Median=153 (SD=35,
Range=100-245)
p=0.0082*
BMI Pretest Median =26 (SD=4.4,
Posttest Range=18-38)

Median =25.8 (SD=4.4,
Range=18-38)
p=0.010"

*significant at p < 0.05
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(Fiatarone et al., 1994). Through strong identification and interaction in the
study (WAHLAP T-shirts worn weekly by participants, contact with study
staff, opportunities to socialize with other people and with dogs), WAHLAP
may be a community model for accomplishing the goals of enhancing PA and
enhancing adoptability of shelter dogs.

Participants in the study regularly expressed joy at being able to help
the shelter dogs get some exercise. This was consistent with findings of an-
other study in which overweight, sedentary public housing residents had 72%
adherence in a 52 week graduated intervention walking therapy dogs. These
participants stated that their motivation for adherence was, “the dogs need us
to walk them” (Johnson & Meadows, 2010).

In the present study, five participants completed volunteer training at
the animal shelter to be able to walk the dogs more frequently outside of the
study. Five participants adopted dogs that they had walked.

'The project also served as an outlet for primary school-age children who
came to walk shelter dogs with their parents and/or grandparents. Two of
these children completed summer projects about dog walking for either their
summer school classes or for a 4-H project (this resulted in an award). Fifty
university students completed internships, clinical practica, volunteer experi-
ences, or service learning projects through the WAHLAP program.

Shelter staft regularly commented that the shelter was a much quieter
place and that the dogs “showed better” to potential adopters on Saturday af-
ternoons after WAHLAP. This was an important outcome in that the great-
est number of potential adopters of shelter dogs typically go to the shelter on
Saturday afternoon. Additionally, during WAHLAP the dogs had regular
socialization with other dogs and with people of all ages

Subsequently, in another study, the investigators tracked adoption and
euthanasia rates in dogs participating in a graduated walking program with
older adults and found that participating dogs were significantly more likely
to be adopted and less likely to be euthanized than non-participating dogs
(Johnson, McKenney, & McCune, 2010, unpublished).

'The applicability of this small-scale study for use in population dog
walking programs is high. The logic model used and procedures developed
make the WAHLAP highly transportable to other communities wherever an
animal shelter exists. Considering that the majority of cities in the U.S. and
in many other countries have at least one animal shelter, it may be possible to
implement a population-based WAHLAP initiative. Our participants found
the WAHLAP program to be a fun endeavor in which they got some PA and
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helped the shelter animals in their community. This same logic may be readily
applied to other populations, expanding dog walking from something that only
dog owners can benefit from to something that all who are willing can enjoy.
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Method development and preliminary examination of
dolg Wlalkmg as a form of human and canine physical
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Barbour §. Warren, Joseph J. Wakshlag, Mary Maley, Tracy Farrell, Martin T. Wells,
Angela M. Struble, Carol M. Devine, and Grace Long

Physical activity on a regular basis has been well documented to play an im-
portant role in weight control (Flegal Carroll, Ogden, & Curtin, 2010). Plus,
there are numerous other health benefits that have been associated with regular
physical activity. These include decreases in the risk of: heart disease, various
types of cancer, diabetes, osteoporosis, and arthritis (Ogden, Yanovski, Car-
roll, & Flegal, 2007). In spite of these positive effects of physical activity, the
most recent examinations have shown that 64% of Americans do not engage in
the recommended levels of physical activity (Sapkota, Bowles, Ham, & Kohl,
2005). Worse yet, about 24% of the adult population report inactivity dur-
ing their leisure time (Kruger, Ham, & Kohl, 2005). Lesser, but still elevated
levels, for both these statistics were recently reported for youths in the 9th to
12th grades (34% and 6%, respectively) (Brener, Kann, Garcia, MacDonald,
Ramsey, Honeycutt, Hawkins, Kinchens, & Harris, 2005).

Canine obesity has increased greatly in recent years in parallel to that
in humans (German, 2006). Whereas 68% of humans are currently consid-
ered overweight or obese, nearly 40% of U.S. dogs are clinically diagnosed as
overweight or obese (German, 2006). These changes also raise concern for the
U.S. canine population as obesity in dogs has been associated with a spectrum

of diseases similar to that observed in humans (German, 2006).
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While obesity results from a complex interplay between genetics, be-
havior, and various aspects of an individual’s environment, this disorder, in its
most simple form, can be viewed as an imbalance between caloric intake and
expenditure. Several studies have conducted human examinations into the
size of the daily difference between caloric intake and expenditure, the so-
called energy gap (Hill, Wyatt, Reed, & Peters, 2003; Hill, Peters, & Wyatt,
2009; Swinburn, Sacks, Lo, Westerterp, Rush, Rosenbaum, Luke, Schoeller,
DeLany, Butte, & Ravussin, 2009). These studies have derived values close
to a 50 kilocalorie daily excess. The small size of this difference has led to the
suggestion that small changes in energy expenditure or intake carried out on a
daily basis could be one strategy to address weight gain and the rise in obesity.

Physical activity directly reflects caloric expenditure and undoubtedly
plays a critical role in the rise of overweight and obese citizens. Although there
are numerous avenues of physical activity, walking provides a highly viable op-
tion. It is the most popular human (and likely canine/human) physical activity
and is also inexpensive and convenient. Although walking has been promoted
as a daily physical activity, little attention has been paid to dog ownership as a
potentially important factor in its promotion. Dog walking has two key char-
acteristics associated with sustained physical activity: purpose and social in-
teraction. In line with being an activity with purpose, dog walking also favors
regular daily participation for a period of reasonable time. These are critical
characteristics as regular caloric expenditure is a highly feasible approach to
closing the daily gap between caloric intake and expenditure.

Management of canine obesity, like that in humans, remains a major
challenge requiring numerous approaches. Owner education does not hold
great promise as recent studies have shown no lack of owner awareness and
understanding related to overweight dogs (Yaissle, Holloway, & Buffington,
2004). While excessive calorie consumption is thought to play a dominant role
in canine obesity, physical activity is likely to be a significant contributor, yet
no direct correlation between obesity and physical activity has been derived
in canine populations. Nonetheless, obesity management frequently includes
a recommendation to increase physical activity. However, firm recommenda-
tions regarding the amount of activity needed to help address this growing
problem have eluded both practitioners and academics.

Tools used to assess physical activity in canine and human studies include
the use of physical activity questionnaires and motion detection devices such
as pedometers and accelerometers (Chan, Spierenburg, Ihle, & Tudor-Locke,
2005; Laflamme, 2006). Some studies in humans suggest that use of accel-
erometers is preferable as the devices allow determination of physical activ-
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ity intensity (Corder, Brage, & Ekelund, 2007). Yet in practice, especially in
canine populations, this may not be practical as currently the cost is high and
units tend to be sensitive to both positional placement and the type of activity
(Westerterp, 1999). Although pedometers give no measure of activity inten-
sity, they do provide an accurate, reliable, and inexpensive means of tracking
walking volume. In addition, pedometers are highly adaptable as reflected by
their use in studies of various species of animals including humans, dogs, cattle,
horses, and turkeys (Chan et al., 2005; Hocking, Bernard, & Maxwell, 1999;
Holland, Kronfeld, & Meacham, 1996; Mazrier, Tal, Aizinbud, & Bargai,
2006; Roelofs, van Eerdenburg, Soede, & Kemp, 2005).

'The studies described in this chapter set out to develop and test tools and
methodologies to examine the promotion of dog walking as a form of physi-
cal activity for both humans and canines. This chapter will first describe the
development (Study 1), preliminary results in dogs (Study 2), and then detail
some promising results in a group of human dog walkers (Study 3).

Results and discussion, study 1: Development of a pedometer-
based method for measuring steps in dogs

'The studies in this section aimed first to refine and validate a pedometer meth-
odology for use in dogs and then to examine and compare typical physical
activity in normal, overweight, and obese dogs.

Development of the pedometer methodology used 20 dogs of various
sizes from 4.5 kg to 50 kg. These dogs were recruited from a companion ani-
mal clinic at the Cornell University Companion Animal Hospital and fitted
with pedometer collars as shown in Figure 7.1. The collars consisted of a pe-
dometer (Accusplit AE120 with a Yamax digiwalker engine or Accusplit 1120,
Livermore, CA) suspended from an elastic bungee cord (3/8-inch diameter)
using a threaded eye screw attached to the top of pedometer units. The eye
screw was attached to the bungee cord collar using a small zip-locking cable
tie. This configuration allowed the pedometer to hang in close to a vertical
position and move freely, which was necessary for accurate counts. An adjust-
able collar loop was formed with the bungee cord by opposing each end using
a larger zip-locking cable tie. This produced an apparatus that could be easily
positioned for accuracy, put on, and taken off.

Validation of the accuracy and precision of the pedometer forefoot step
counts focused on the trot gait. This gait was chosen as it is the most common
gait for dogs, in general, and especially when they are walked on a leash. For

evaluation, actual steps were determined by walking and videotaping dogs
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Figure 7.1. Pedometer collar design. A pedometer (Accusplit AE120 with a
Yamax digiwalker engine or Accusplit 1120, Livermore, CA) was modified
and suspended from an elastic bungee cord and an adjustable zip tie to allow
accurate positioning and easy on/off.
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six times over a 25 m (82 ft) distance. There was a wide range of steps taken
to cover this distance by the 20 differently sized dogs examined in this study.
Steps ranged from 29 to 116, differing by a factor of 4. Accuracy of measured
pedometer readings was determined by direct comparison of the actual steps
counted on videotapes and those registered by the pedometers. Examination

of the percentage difference between actual and measured step data revealed
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Figure 7.2. Accuracy of pedometer design for dogs of different sizes. Dogs
of various sizes were walked and videotaped six times over a 25 meter (82
ft) long distance. The pedometer readings were compared to the actual steps

counted on videotapes by the percentage difference between the two values.

Error bars indicate SEM.
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that for only five dogs there was a considerable underestimation of the pedom-
eter measured steps (Figure 7.2). All of these dogs weighed less than 10 kg
and would be considered small. As a result of this finding, dogs were assessed
as small, medium, and large size groups. The average percentage difference
between actual (by videotape count) and measured steps was: -6.2% + 1.3 for
dogs of all sizes; -21.0% + 3.0 for small sized dogs; -0.7 % + 1.7 for medium
sized dogs and 6.1% + 1.3 for large sized dogs.! The mean difference between
actual and pedometer measured steps for the medium and large sized dogs
used in this part of the study was 3.3 % + 1.2.

Dogs were also leash (1.8 m, 6 ft long) walked 3.2 km (2 mi) to assess
the relative number of pedometer measured steps. The average number of steps
taken in a 3.2 km walk was 6,056 + 957 with a range of 4,737-7,135 steps.

'The use of pedometers for assessing physical activity in dogs has previ-
ously been reported by Chan and colleagues (Chan et al., 2005). They exam-
ined a group of 26 dogs and reported that pedometers can be effectively used to
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determine daily walking activity in dogs. However, their methodology, using a
lightweight chain collar, may not have been the best way to accurately utilize
pedometers for dogs. This technique is contrary to design conditions for use
in humans, which emphasize that pedometer accuracy depends on the unit
being level in both the side to side and fore to aft planes. These are orienta-
tions that would allow accurate vertical swinging of the pedometer’s counting
pendulum. The Chan group’s methodology reported an overall error of about
a 15% difference between actual and counted steps for the walk/trot gait. The
accurately lengthened bungee cord mounting technique allowed achievement
of much greater overall accuracy for medium to large dogs, a difference of 3.3
+ 1.2%. Our newly developed methodology is not without its limitations as
the accuracy in small dogs is much lower (difference = -21.0 + 3%). However,
examination of Figure 7.2 shows that the small dog value is heavily influenced
by the very poor accuracy in one dachshund whose step difference exceeded
40%. Not including this outlying value produces accuracy values for the small
dogs that are similar to those reported by the Chan group, although still greater

than our method used in medium and large breeds.

Results and discussion, study 2: Assessment of walking steps
among obese and non-obese dogs

'The aim of this study was to assess dog walking activity among dogs of vari-
ous sizes and body condition scores (BCS)* to inform the development of an
intervention based on dog walking as a means of canine obesity prevention.
In the general dog population only 10% of dogs may have BCS at obesity level
values (8 and 9), while the majority of dogs will vary between 5 and 7. Con-
sequently, the subpopulations in the extreme range of BCS values are rarely
present in samples at numbers adequate for meaningful statistical representa-
tion (German, 2006). To address this issue, we recruited and oversampled an
obese population of dogs. These 77 dogs were recruited either from an obesity
clinic sample (OCS) (n=29 dogs) or a community-based dog walking project
(CS) (n=48 dogs). Recruitment and pooling of these two groups allowed en-
rollment of a sufficient number of dogs with both high and normal BCS. The
pooling produced a population that displayed a normal distribution of BCS
centered on a value of 7 and ranged from 4 to 9 (data not shown).

The OCS was recruited as part of an obesity reduction protocol at the
Cornell University Companion Animal Hospital in Ithaca, New York. This
group was made up of overweight and obese dogs with BCS ranging from 7
to 9. Eligibility criteria included the 7 to 9 range of BCS and a medium to
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large size, defined as at least 36 cm (14 in) at the shoulder. Dog owners were
instructed by the investigators on how to use pedometers and provided with a
set of written instructions. In addition they were given a paper diary to note
daily pedometer measured step counts of their dogs, during the first, sixth,
and tenth weeks of a 10-week study period. Recruitment occurred throughout
the 2008 calendar year. Owners were instructed that their dogs should wear
the pedometers on walks or anytime they were physically active. They were
also told not to use pedometers during any water-related activities. Only me-
dium to large sized dogs were recruited because the methodology developed
in Study 1 was most accurate in dogs this size. All dogs in the OCS were also
given a therapeutic weight reduction food (Purina OM canned and dry diet,
Nestlé-Purina, St. Louis, Missouri) and were encouraged to walk with their
dogs. Dogs in the OCS had calorie restriction to achieve 1-1.5% weight loss
per week. However, baseline BCS values were used for all analyses.

'The second group of canine subjects, the CS, was recruited through the
use of local newspaper and flier advertising in a rural community in Upstate
New York. Participants were invited to join a wellness program involving
dog walking. Dogs of 36 cm stature or larger were used again. There were no
BCS limitations, but most dogs were in the 5 to 7 BCS range. 'This study used
the same 10-week timeline with daily steps recorded on the first, sixth, and
tenth weeks. In addition to the pedometer measured step counts among dogs,
the owners of these dogs also wore pedometers during all waking hours and
recorded both dog and human steps. Owners were instructed not to change
theirs, or their dogs’, current walking behavior. They were also instructed to
record step counts either using a paper diary or a participant-specific, Web-
based step log. As an incentive, owners of all dogs completing the study in this
group were given coupons for a two-month supply of dog food (Nestlé-Purina,
St. Louis, Missouri) and two general health examinations by a veterinarian.
Table 7.1 lists the BCS and breed distribution of the pooled OCS and CS dogs.
Their demographic characteristics are presented in Table 7.2.

Pooling the results of the OCS and CS samples allowed examination of
the relationship between dog walking and BCS over a considerable range. The
scatter plot shown in Figure 7.3 illustrates the relationship between the aver-
age number of daily steps during the three measurement weeks and baseline
BCS. A Spearman’s nonparametric regression analysis of these data revealed a
significant correlation between the average daily step value over the course of
the study and the baseline BCS (Spearman’s rtho=-0.5169, p-value < 0.0001).
Higher daily steps were significantly associated with healthier baseline BCS.
In addition, the average number of daily steps over the three separate weeks

m
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Table 7.1. Dog breeds pooled from the OCS and CS groups and their BCS

distribution. Numbers in parentheses indicate the number of individuals in

each breed/BCS set.
Body Condition Score
4 5 6 7 8 9
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Table 7.2. Characteristics of the dogs pooled from the OCS and CS groups.

Dog Participant Characteristics
Sex
Male, Neutered 31 (45.2%)*
Male, Unneutered 2 (4.3%)
Female, Neutered 44 (49.5%)
Female, Unneutered 0 (0%)
Weight, kg
Mean weight 36.3
Range 7.7 t0 45.3
Age,y
Mean age 5.7
Range 1.1to0 13.0
BCS Categories
4 4 (5.3%)
5 9 (12.0%)
6 14 (18.7%)
7 25 (33.3%)
8 12 (16.0%)
9 11 (14.7%)

*Values in parentheses indicate the percentage of all participants. Dogs were pooled

from the OCS and CS groups.

of the study was significantly correlated with the BCS measured at the end
of the assessment period (data not shown). Of further note, the average dif-
ference in the number of daily steps per single BCS unit change was 1,935 +
478 steps. This value for the average dog in these studies is almost a kilometer
(0.97 km, 0.6 mi) or 10 to 15 minutes of extra walking with a human. This
value could prove useful as a very approachable recommendation in a daily
exercise program for dogs.

Relative mean body weight of all dogs within each BCS was examined to
assure that there were no differences by breed or metabolic energy requirements
that may have acted as confounders of the results (Figure 7.4). This effect could
potentially skew the results by segregating larger dogs into the higher BCS/
lower step categories. Such a contribution may have been present among the

BCS category 9 dogs. The mean weight of these dogs was statistically greater
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Figure 7.3. Scatter plot of the relationship of average daily step values and
baseline BCS. Analysis of these values using Spearman’s rank correlation re-
vealed a significant, negative, nonparametric correlation (Spearman’s rho=-
0.442, p value <0.0001).
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Figure 7.4. Box and whiskers plot of the relationship of body weight and
baseline BCS. The upper and lower sides of the boxed area represent the 25th
and 75th quartiles of the data. The + mark represents the mean value and the
line across the boxed area represents the median. The whiskers represent the

range of the maximum and minimum values observed.
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(p-value < 0.01) than all of the other BCS categories; the mean weight of dogs
in the other BCS categories did not differ from each other.

There are two potential explanations for the effect seen with the BCS 9
dogs. It could be related to an overall increase in body size of dogs, or this ef-
tect could result from an increase in body fat mass. However, there are several
reasons why neither of these explanations is likely. First, as is shown in Table
7.1, there was no strong association of any specific breed type with higher or
lower BCS values. Second, no change in correlation was seen if these data were
adjusted based on relative body fat mass to BCS (Mawby, Bartges, d’Avignon,
Laflamme, Moyers, & Cottrell, 2004). This adjustment is based on recent
studies measuring fat mass at each BCS using dual-energy X-ray absorptiom-
etry. They reported that an increase in BCS of 1 unit is roughly equal to a 5%
increase in fat mass. Further, following adjustment of our results using this
value, there was no significant change in the Spearman’s correlate suggesting
that each nominal increase in BCS is probably not related to fat mass differ-
entials of enrolled dogs (data not shown). Third, it is unlikely that large breed
specific inherent basal metabolic rate differences and associated body condi-
tion predispositions are playing a prominent role at the higher BCS values.
There is limited information regarding breed differences in metabolism with a
majority of information being in beagles, Great Danes, Labradors, and New-
foundlands (National Research Council, 2006). While unlikely, if this effect
is breed specific, these breeds were not over-represented in our cohorts, and
an effect is only seen at the extreme of BCS, a value of 9. As a final argument,
our study design did not allow the incorporation of dogs under 10 kg into the
study due to the lack of pedometer validity for smaller animals. This further
increases the likelihood that each BCS cohort had more similar metabolic rate
distribution as potentially higher metabolic rate dogs (small dogs) were not
included. More study will be required to resolve this issue.

It can also be argued that this approach may be largely examining the two
different subpopulations’ feeding practices. Yet when both groups of owners
were questioned as to how they fed, across both groups, there were very few
owners that actually knew the true quantity of food that was fed, its caloric con-
tent, or even the brand of dog food they were using on a daily basis. Knowledge
of these three key variables was actually worse in the CS participants. Many
of the OCS participants were aware that their dog had a weight problem and
were more cognizant of amounts and brands fed. Data were collected from
the CS participants for the analysis of energy intake. However, this analysis
could not be completed due to poor response rate and clear inaccuracy of re-

porting. This was disappointing but not surprising. Other studies have found
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that even when provided detailed questionnaires that correlated well to seven-
day dog diet histories, the accuracy of reporting for nutrients or calories has
a correlation between 53% and 81% (Laflamme, Kuhlman, & Lawler, 1997).

'The major limitation of this study is its observational nature, which does
not permit causal discrimination. In addition, the association between BCS
and average daily step number presents but does not allow a direct address of
the vital question: does a lack of physical activity lead to obesity, or does obe-
sity lead to less physical activity? Walking steps results among the CS owners
provide some support for the first of these two possibilities. In this group no
difference was observed between the average numbers of daily steps for the
owners with normal, overweight, or obese body mass index values (data not
shown). Unfortunately, dog owners in the obesity clinic sample cannot be ex-
amined in the same manner as they were not asked to report their height and

weight or wear pedometers during the study.

Results and discussion, study 3: Dog walking by human
participants

Humans involved in the CS arm of the above described studies were also fit-
ted with and trained on the use of pedometers. They were recruited by several
avenues: a press release/reporter interview in the local newspaper; a report on
a local radio show; and through fliers posted in the local hospital, Humane
Society, and Cooperative Extension offices. Participants were provided with
paper step logs as well as access to an online step log to post both theirs and
their dogs’ step counts. Since these studies were carried out as part of the CS
dog studies, they followed the same schedule and timeline. That is, the partici-
pants were instructed to not change their walking behavior, studies occurred
over a 10-week period from early March to mid-May of 2009, and step counts
were collected on the first, sixth and tenth weeks of the study. Unlike the
dogs, where durability of the pedometers could be an issue, the owners were
instructed to wear their pedometers during all their waking hours.

"The demographics of the participants are shown in Table 7.3. Participants
were largely female, white, and college educated. The mean age was early fif-
ties and almost half of the participants had normal weight range BMI values.
Retention of participants for this part of these studies was very good as 90%
of these participants completed the study.

In order to place these results into context, the results of this part of
the studies are compared to a frequently referenced study in adult humans

(Tudor-Locke, Ham, Macera, Ainsworth, Kirtland, Reis, & Kimsey, 2004).
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Table 7.3. Characteristics of the recruited human dog walkers from the CS
group.

Human Participant Characteristics

Sex

Female 36 (75%)*

Male 12 (25%)
Race

White 47 (98%)

Asian 1 (2%)
Age

Mean 52
Education

High School (HS) Graduate 2 (4.2%)

Higher than HS Degree 41 (85.4%
BMI Category

Underweight 2 (4.4%)

Normal Weight 20 (44.4%)

Overweight 14 (31.1%)

Obese 9 (20%)

*Values in parentheses indicate the percentage of all participants. Differences in to-
tal numbers are reflective of voluntary reporting of some characteristics. Participants

were from the CS group.

This study was comparable in that it was carried out in a small community,
the participants were all adults, and the participants wore pedometers during
all waking hours. It differed in that participants were telephone recruited,
some of the demographics differed (noted below), and steps were tracked for
only one week.

About two thirds of the U.S. population is currently considered over-
weight or obese. While the population examined in the Tudor-Locke study had
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overweight/obesity percentages at this level (65%), the recruited population of
dog walkers had a lower overall level (54%). The complete BMI distributions
of these two populations are shown in Figure 7.5.

Using reported values, the average number of daily steps taken by the
dog walkers over three measured weeks was calculated. The overall average
was found to be 11,906 steps daily. Average daily step level zones have been
described and classified; this daily step level is classified as active (Tudor-
Locke, Hatano, Pangrazi, & Kang, 2008). In contrast, the average daily step
value from the reference study was one-half the value observed for the dog
walking participants, 5,931 steps; this step level is classified as low active. The
considerable step difference between what are considered typical U.S. adults
and the dog walkers is encouraging. It is important to realize that dog walk-

ing participants recruited by local advertizing are far from a random sample

Figure 7.5. Percentage distribution of normal, overweight, and obese human
participants in the CS dog walker and reference groups (Tudor-Locke et al.,
2004). Values at the base of each column indicate the number of participants
in each category for both this figure and for Figure 7.6 (reporting body weight
and height was requested but not required).
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or could even be considered representative of typical dog owners. Nonetheless,
the fact that such a considerable step difference exists—even with those that
would be considered the most enthusiastic—shows promise for this approach.

Several studies, including the reference walking study, have demon-
strated that overweight and obese individuals typically walk less than normal
weight individuals (Clemes, Griffiths, & Hamilton, 2007; Clemes, Hamil-
ton, & Lindley, 2008; Tudor-Locke et al., 2001; Tudor-Locke et al., 2004).
'This pattern is reflected by the bar chart on the right side of Figure 7.6, which
represents the average step values for normal, overweight, and obese partici-
pants in the reference study. The recruited dog walkers were also exceptional
within this context. The average daily step number for the normal and obese
dog walkers was surprisingly close to the same values. Obese BMI dog walk-
ers averaged 11,623 steps daily while the average value for dog walkers in the
normal BMI range was only 4.5% greater, 12,146 steps.

While the owners of the OCS dogs did not track their walking steps,
participants from both owner groups did complete questionnaires that included
questions regarding the frequency and duration of walking. The differences
in reported dog walking were substantial. While only 25% of the OCS par-
ticipants agreed that they walked their dog at least once a day, 70% of the CS

Figure 7.6. Average daily step values for the normal, overweight, and obese
participants in the CS dog walker and reference groups (Tudor-Locke et al.,
2004). Error bars indicate SEM.
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walkers agreed with this statement. Duration of daily walks also differed con-
siderably. Merely 25% of OCS owners agreed that their walks were at least 30
minutes. In contrast, 60% of the CS participants agreed that their walks were
at least 30 minutes. Nonetheless, there was no attitudinal difference seen in
the importance of the dogs within the family.

Several studies, including unpublished data from our laboratory, have
shown that people walk less on weekends (Clemes et al., 2007; Clemes et
al., 2008). In contrast, the dog walking group in these studies actually had
comparable step values on weekends relative to weekdays (11,860 and 12,063
steps, respectively). Friday step values were consistently high, and the inclusion
of Friday with the weekend values produced an increase in the step average
that was significant, 12,541 average daily steps from Friday to Sunday versus
10,994 steps from Monday to Thursday (p-value=0.0001). These results further
support the potential for dog walking to increase physical activity. The most
likely explanation for the increased walking on weekends is that the recruited
dog walkers view walking with their dogs as a recreational activity that can be

done for longer periods during the free time provided by weekends.

Conclusions

An accurate method for measuring walking steps in medium and large sized
dogs was developed. Using this methodology a statistically significant nega-
tive correlation was found such that dogs that walked more steps had more
favorable BCS. The approximate number of steps between each of the BCS
levels was 1,935 steps, which is equivalent to 10 to 15 minutes of extra walking,
'This added amount of walking on a daily basis might allow a staged approach
for dog owners to reduce weight in their dogs. In addition, the step values at
each BCS also provide values for daily exercise recommendations. Hence, rec-
ommendation to walk approximately 5 to 8 km (3 to 5 mi) or about one hour
every day could play a part of a healthful regimen for our canine companions.
It is expected that the use of pedometers in dogs will be mostly confined to
research environments. Nonetheless, they could have some value for use in dog
walking programs or to encourage walking for a canine weight loss program.

'The recruited participants most likely better represent an enthusiastic
group of dog walkers than the typical dog owner. Nonetheless, the observed
results show considerable promise for this approach to increase regular human
and canine physical activity. The dog walkers had an overall daily average of
11,906 steps. In contrast, what is considered a typical step level was one half

of this value, 5,931 steps (Tudor-Locke et al., 2004). It was also encouraging
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that the obese dog walkers, in contrast to obese people in general, had a daily
average, which was almost that of the normal BMI walkers. Further, this level
of walking was 2.5 fold higher than that reported for the obese walkers in the
reference study (Clemes et al.,2007; Clemes et al., 2008; Tudor-Locke et al.,
2001; Tudor-Locke et al., 2004). These results support the idea that dog walk-
ing encourages more daily walking activity. This is certainly a point that needs
to be examined in more detail using a group that more closely mirrors the dog
owning population. In summation, dog walking is an activity that has great
potential to encourage physical activity in both dogs and humans, providing
both species with multiple benefits.

Notes

1. Data from the paper or Web-based step logs as well as the owner
questionnaires were loaded, managed, and cleaned using standard worksheet
software. Analyses were accomplished using STATA or GraphPad Prism
software. All data are expressed as means + SEM unless otherwise indicated.
Basic descriptive statistics, t-tests, and Spearman’s correlation analyses were
utilized as appropriate to the analysis. A p-value of 0.05 was used for tests of
significance.

2.'These studies used a 9-point BCS measure of body condition; a
BCS of 1 is considered extreme thinness, a BCS of 9 is extreme obesity,
and a BCS of 4 or 5 is ideal (Nestlé-Purina, Understanding your dog’s body
condition. available from http://www.purina.com/dogs/health/bodycondi-

tion.aspx).
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Chapter 8
Dog obesity, dog walking, and dog health

Karyl J. Hurley, Denise A. Elliott, and Elizabeth Lund

Other chapters in this volume focus on the benefits of dog walking for people;
however, clearly there are also shared benefits and risks for dogs. Depending
on their size, breed, and temperament, some dogs need more exercise than
others to maintain their fitness level, keep them from becoming bored and
destructive, and, perhaps most importantly, to provide mental stimulation, so-
cialization, and simply entertainment (Defra, 2009). As reported by Chauvet,
exercise can also significantly increase the rate of weight loss in overweight or
obese pets (Chauvet, Laclai, Elliott, & German, 2010). However, whether you
are walking with a shelter dog or your own pet, benefits will be shared from
the activity as long as the health and welfare of the dog are kept front of mind.

Tackling obesity in dogs

Scope and magnitude of overweight and obesity in the dogs

Much attention has been given to the current obesity epidemic in the U.S.
human population. It has been estimated that two-thirds of humans in the
U.S. are overweight or obese (Flegal, Carroll, Ogden, & Johnson, 2002); the
prevalence of obesity alone between 2004-2006 was estimated to be over 33%
(Ogden et al., 2006). Overweight or obese humans are at greater risk of type 2
diabetes mellitus, hypertension, coronary artery disease, osteoarthritis, respira-
tory disease, reproductive disorders, and certain cancers (e.g., breast, ovarian,
and prostate) (Avenell et al., 2004; Houston, Nicklas, & Zizza, 2009; Kolonin,
Saha, Chan, Pasqualini, & Arap, 2004; Prevention, 2009).
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'The prevalence of canine obesity has been estimated at between 22.4%
and 44% (Hill, 2009; Lund, 1999; McGreevy et al., 2005), and most research-
ers agree that the prevalence of pet obesity is increasing in a similar fashion
to human obesity (German, 2006). Are there pet and owner specific factors
that can help us identify which dogs are at greatest risk? These dogs are even
more likely to benefit from dog walking.

Risk factors for canine obesity

Many risk factors for overweight and obesity in dogs have been identified, in-
cluding genetics, concurrent diseases, age, breed, gender, diet, lifestyle, and
attributes of the pet-owner bond. Risk factors represent associations that may
or may not be causal, but help understand patterns in populations that can
elucidate causality.

In dogs, Labrador retrievers, Cairn terriers, Cavalier King Charles span-
iels, Scottish terriers, cocker spaniels, dalmatians, dachshunds, rottweilers,
golden retrievers, Shetland sheepdogs, and “mixed” breeds have been identi-
fied as being at increased risk of being overweight or obese (German, 2006;
E. Lund, 2006). The top 10 breeds at greatest risk from the Banfield database’
(Table 8.1) include: pug, beagle, golden retriever, Labrador retriever, dachs-
hund, dalmatian, Shetland sheepdog, Australian shepherd, rottweiler, and
American cocker spaniel (Lund, 2007).

Although data on the effects of overweight or obesity on dogs is more
limited than that in humans, research suggests that they may be predisposed
to orthopedic disease, diabetes mellitus, abnormalities in circulating lipid
profiles, cardiorespiratory disease, urinary disorders, reproductive disorders,
dermatological diseases, and neoplasia (e.g., mammary tumors and transitional
cell carcinoma) (German, 2006). Concurrent diseases found to be associated
with overweight or obesity include endocrine dysfunction (low thyroid hor-
mones [hypothyroidism] and excess adrenal hormones, such as overproduction
of steroids [hyperadrenocorticism], infection-related obesity, cruciate ligament
rupture, lower urinary tract disease, oral disease, diabetes mellitus, pancreati-
tis and neoplasia (Laflamme, 2006; Lund, 2006). In the Banfield population,
the highest risk for concurrent disease (Table 8.2) was for hypothyroidism,
hyperadrenocorticism, diabetes, eyelid margin tumor, and arthritis. These are
diseases that were more likely to be diagnosed in dogs that were also over-
weight or obese at the time of the visit to the veterinarian.

Anesthetic risk has also been reported to be increased in overweight or
obese dogs (German, 2006). Overweight or obese dogs have been shown to

require medication for osteoarthritis three years earlier than dogs of a normal
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Table 8.1. Top ten dogs at risk for overweight/obesity by breed—9% breed dis-
tribution by body condition.

Breed Obese Dogs Non-obese Dogs | Relative Risk*
Pug 2.3% 0.8% 2.8
Beagle 4.4% 2.0% 2.3
Golden retriever 6.3% 3.3% 2.0
Labrador 17.8% 10.9% 1.8
retriever
Dachshund 4.4% 2.9% 1.6
Dalmatian 1.5% 1.1% 1.5
Shetland 2.2% 1.4% 1.5
sheepdog
Australian 1.8% 1.3% 1.4
shepherd
Rottweiler 4.1% 3.4% 1.2
American cocker 5.5% 4.8% 1.1
spaniel

*Measure of the association between breed and overweight/obesity.

Table used with permission from Banfield, The Pet Hospital.

weight (Kealy et al., 2000). Overweight or obese humans do not live as long as
humans of a healthy body weight (Houston et al., 2009; Kolonin et al., 2004;
Prevention, 2009), and there is evidence to suggest that this is also the case in
dogs (Kealy et al., 2000). In the latter study, dogs kept lean from puppyhood
outlived their littermates who had access to freely available food, and there-
fore were overweight by two years; the lean dogs lived on average to 14 years,
whereas the overweight dogs lived on average to 12 years of age.

Pet-specific factors associated with overweight or obesity include age,
gender, neuter status, less than daily exercise, and residential area. Middle-
aged, female gender, and sterilized dogs are more likely to be overweight or
obese (German, 2006; Kronfeld, Donoghue, & Glickman, 1991; Laflamme,
2006; Lund, 2006; McGreevy et al., 2005). In addition, daily exercise is as-
sociated with healthy body weight (Bland et al., 2009). Where a dog resides
has also been found to be important; dogs in rural or semi-rural areas were
more likely to be overweight or obese than dogs in urban or suburban areas
(McGreevy et al., 2005). This is ironic, as a lack of activity is also associated
with overweight or obesity in dogs (Laflamme, 2006), and one might antici-

pate that dogs in rural areas with potential access to larger roaming territories
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Table 8.2. Canine prevalence of and risk for concurrent disease by overweight/

obesity status—% disease prevalence by body condition.

Obese Non-obese | Relative Risk

Hypothyroidism 3.9% 0.8% 5.3
Hyperadrenocorticism 0.6% 0.1% 5.1
Diabetes 0.7% 0.2% 3.4
Eyelid margin tumor 0.6% 0.2% 3.1
Arthritis 7.1% 2.7% 2.8
Mast cell tumor 0.5% 0.2% 2.7
Oral disease 71.4% 50.2% 2.5
Skin tumors 6.4% 2.9% 2.3
Osteoarthritis 0.8% 0.3% 2.3
Perianal gland tumor 0.1% .04% 22
Ruptured anterior cruciate 1.0% 0.5% 2.0
ligament

Pancreatitis 1.2% 0.6% 1.9
Oral neoplasia 0.4% 0.2% 1.9
Urinary disease 6.3% 3.8% 1.7
Respiratory disease 3.9% 2.6% 1.5
Mammary neoplasia 0.3% 0.2% 1.4
Dermatologic disease 45.7% 37.9% 1.4
Constipation 0.34% 0.25% 1.3
Cardiovascular disease 5.2% 4.4% 1.2

Table used with permission from Banfield, The Pet Hospital.

might exercise more and hence be of a healthier weight. Perhaps, dogs that
reside in rural areas also have greater access to foods with high caloric density
(e.g., table scraps, they may hunt for food, or perhaps spend more time teth-
ered), but this is speculation.

Not surprisingly, high-fat diets are associated with overweight or obesity
in dogs (Laflamme, 2006). However, the source of food (commercially pre-
pared vs. homemade) does not appear to predispose to overweight or obesity
(Kienzle et al., 1998). The price of the pet food, however, does have an effect;
overweight or obese dogs are more likely to be fed inexpensive foods. An as-
sociation has also been found between the number of meals and snacks fed
as well as feeding of kitchen/table scraps, fresh meat, and commercial treats

(Bland et al., 2009; Kienzle et al., 1998).
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Over-humanization of animals is associated with overweight or obe-
sity in dogs (Kienzle et al., 1998). Owners of overweight or obese dogs often
relate to their pets as children or family members and even as substitutes for
human companionship. This is evidenced by owners of overweight or obese
dogs reportedly speaking to their pets and allowing them to sleep on the bed
more often than owners of normal weight pets. They also were less concerned
about zoonotic disease and rated exercise, work, or protection by the dog as
less important reasons for ownership as compared to owners of dogs of normal
weight. These owners perceive food as a convenient and acceptable form of
communication and interaction with their pets and spend more time watching
their pet eat. These pets were also more likely to be present when the owner
prepared or ate their own meals and were fed tidbits at these times.

From this same study population, it was found that an owner’s interest
in his or her pet’s nutrition and his or her own nutrition is related to both the
pet and his or her own obesity status (Kienzle et al., 1998). Overweight or
obese owners had less interest in their pet’s preventive health care than owners
of normal weight dogs. However, neither group (normal pet weight or obese)
felt that preventive health care was the most important reason to visit the vet-
erinarian (Kienzle et al., 1998). Owners of overweight or obese dogs also had
less interest in their own preventive health care and were less interested in
providing balanced nutrition for their dog than owners of normal weight dogs.

Human risk factors for pet obesity include exercise habits and owner
income (Kienzle et al., 1998; Courcier et. al 2010). Owners of overweight or
obese dogs have a lower net income than owners of normal weight dogs and
are less likely to participate in regular exercise. In one study, increased owner
age was found to be positively associated with increased risk for pet overweight
or obesity (Courcier et al., 2010). Despite understanding of the myriad pet and
owner factors that influence dog overweight and obesity, it remains a challenge
for veterinarians and dog owners.

Another recent study attempting to further understand the complex hu-
man-pet interaction and relationship to pet obesity used the theory of planned
behavior to explore the connection of owners’ beliefs, feeding and exercise
intentions, feeding and exercise behaviors, and body condition scores of their
pets (Rohlf, Toukhsati, Coleman, & Bennett, 2010). The findings reveal that
despite good intentions, pet owners still have overweight pets, and either they
are unaware that their pet is obese or they are not significantly motivated to
change this condition. This has resounding implications for how we create

strategies for pet owners going forward.
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Diagnosis of obesity
Prevention of obesity is ideal, but due to poor education, lack of motivation, or
understanding of health implications, weight management or weight loss can
be a difficult course for many pet owners. The diagnosis of obesity is seem-
ingly straightforward when a pet becomes rather rotund, but it is remarkable
how infrequently the diagnosis is either recognized by the owner as a problem
or documented in a medical record by the veterinarian. Indeed, underreport-
ing of the diagnosis by veterinarians is routine; Lund et al. (1999) found that
although 28% of dogs seen at veterinary practices in the United States were
identified as overweight or obese by their body condition scores (BCS), only
2% were actually diagnosed as obese. German found that of 148 dogs examined
by veterinarians in the United Kingdom, only 70% had documented a body
weight, 29% had a recorded assessment of body condition (e.g., thin, ideal,
or obese), and only one had a BCS noted in their patient record (German &
Morgan, 2008). Furthermore, it is the authors’ collective belief that veterinary
education in nutritional sciences, including the cause and prevention of obesity,
is sadly lacking in most veterinary training programs. We speculate that this
may be due to the commonality of overly crowded curricula focused on the
understanding of disease processes with less emphasis on preventive medicine.

Obesity is defined by an excess accumulation of body fat. There are nu-
merous techniques available to assess the degree of body fat, however, only the
clinically relevant techniques will be discussed in this chapter. Information on
advanced and research techniques including dilutional techniques, bioelectrical
impedance analysis, dual energy X-ray absorptiometry, densitometry, computed
tomography, magnetic resonance imaging, total body electrical conductivity,
total body potassium, and neutron activation analysis can be found in many
additional resources.

Body weight is the simplest technique used to assess body composition.
It provides a rough measure of total body energy stores and changes in weight
parallel energy and protein balance. In the healthy dog, body weight varies
little from day to day. There can be wide variation between scales though, so
it is important to use the same scale for an individual dog each time to avoid
inter-scale variation. In addition, it is preferable to routinely calibrate the scale
to maintain accuracy. However, a measurement of body weight by itself has
little meaning. Knowing that a Labrador weighs 68 pounds means little; the
dog could be overweight, underweight, or in ideal body condition. Therefore,
body weight should not be used in isolation. In addition, body weight can be
falsely altered in disease by dehydration or fluid accumulation.
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BCS provides a quick and subjective assessment of a pet’s overall body
condition (Laflamme, 1997). 'The two most commonly used scoring systems
in small animal practice are a 5-point system where a BCS of 3 is considered
ideal (Figure 8.1). BCS in conjunction with body weight provides a more
complete perspective on a pet’s body condition and should be recorded by the
veterinarian at every visit. Owners can be taught how to use BCS to monitor
their dog’s weight loss status and/or to maintain a healthy weight. Limitations
of BCS include the subjectivity inherent in the scoring system and interob-

server variation.

Management of canine obesity

‘The management of obesity is a complex process that requires the interaction
and coordination of the entire veterinary medical team. Obesity management
requires an integrated approach to incorporate nutritional recommendations,
owner education, and exercise as well as behavioral aspects, such as not feeding
table scraps and allowing the pet to reside under the table at meal times. Most
importantly to achieve success, the pet owner needs to be completely commit-
ted to the program and motivated to comply with the directions.

Owner engagement in the management of the overweight or obese pet
is critical. The first step in the process is to make sure that the owner both
realizes that their pet is overweight or obese, and equally important, real-
izes that this is a serious medical condition with a number of life-threatening
consequences for the pet, in addition to the economical and emotional conse-
quences for the pet owner. The owners must understand that weight loss will
improve the health of their dogs (Roudebush, Schoenherr, & Delaney, 2008).
'The veterinarian and veterinary team is responsible for making the diagnosis of
obesity of the pet, for providing the appropriate client education on the health
risks of being overweight or obese, for prescribing the appropriate therapeutic
treatment tailored for the individual needs of the pet and the owner, and for
ensuing consistent supervision and advice by members of the veterinary health
care team. The veterinary health care team should be supportive of the pet
and owner at all times, avoid criticism for relapses, and always provide con-
structive, helpful advice. With the high incidence of overweight and obesity
in the human population, some members of the veterinary health care team
may be embarrassed to broach the topic of overweight or obesity management
with the pet owner. However, the veterinary team is responsible for the health
of the pet, and hence the conversation should always be focused on the pet.

Once the owner is ready to implement a treatment plan for his or her

131



Chapter 8

132

uawopqe papuajsip A|snoiAqo
uawopge ay) pue auids ‘)sayd uo sysodap Jej anssep

s)isodap je} jeujwopqe Aaeay
asqe si 1siepy
a|qgedjed fjpiey ale sauoq Jiajad pue aulds ‘sqiy

Jej [eulwopge apy
1SIEM SNOIAGQ
ajgedjed Ajisea Jng ajqisia Jou sauoq diAjad pue auids ‘sqiy

18} JeUILIOPGE |[RUILIY
1SIeM SNOIAGD
31qIsIA sauog 21ajad pue auids ‘sqiy

152y uo je} ajgeded oN
SSEW 3[2SNW JO SSO| SNOJAGO
(s12d paney voys wi) ajqisia Ajisea aie sauoq aiAjad pue aulds ‘sqiy

A
=
q
d,

Biam [eapl anoqe %0
asaqo Aipayienw

JyBiam [eapl anoqe %0z
Jublamiang

yB1ap eap]

1yB1am [eapi mojaq
%02 Pue 0} usameq
ulyy

ybram Apoq eapi
Mojaq %0z uey) aiop
uyy Kiap

xdse-uonrpuod £poq—Sop

/opindAddndpod~Aw/xn 0o uruesredormmm//:d1ay woiy paAdLNY *SII00S UOIIPUOD APOq [LIPT JUIIDIP ABY AW S9FLIS OJI] JUIIDIP
PUE SPI21q 2WIOS 1B 210U 353 "UONIPU0d Apoq s 30p & Suissasse 01 apIma e ST mo[aq 1IeYD Y, *SSOP UT 2100s UONTIPU0d Apog *[°g 2L



Dog obesity, dog walking, and dog health |

overweight or obese dog, a thorough dietary history should be obtained. In-
formation that should be gathered includes:
* The name, manufacturer, and type (i.e., canned versus dry) of the current

diet

* The amount of diet that is fed each day (can versus cups of food; always
verify the size of the cup the owner is using)

* The energy provided within the diet fed—kilocalories per cup or can
* The method of feeding (food freely available versus meal fed)
* The person responsible for feeding the dog

+ Additional persons that may feed the dog (especially children, elderly
parents, or friendly neighbors)

* The number and type of snacks or human foods given each day
* Access to other pets’ food

This dietary information should be used to calculate the daily caloric intake
of the dog. The dog’s current body weight should be recorded, and the target
body weight of the dog should be calculated. The ideal body weight can be
estimated by referring to breed body weight charts. Alternatively, and perhaps
more appropriate for each individual, is to review the body weight history of the
pet over his or her lifespan. Typically, the body weight of the dog as a young
adult most closely approximates the ideal body weight.

'The amount of calories to feed the dog is determined on the basis of the
target body weight. Several equations exist to calculate the number of calories
required for weight loss. The authors typically recommend feeding 50% to 60%
of the maintenance requirements for ideal body weight: 0.45 x (132 x Ideal
Body Weight kg®7®) (‘Table 8.3). The amount of calories required for weight loss
should be compared to the actual daily intake. In rare situations, the amount
of calories to achieve weight loss is actually less than the current daily caloric
intake. Therefore, before beginning the weight loss plan, the dietary history
should be reevaluated to search for additional calories. If no additional daily
calories are identified, then the daily caloric intake of the dog for ideal body
weight should be reduced by 15%.

Once the daily caloric requirement to achieve ideal body weight has
been calculated, consideration should be given to the type of diet to feed.
There are essentially two main dietary options to be considered, either feed a
reduced amount of the regular maintenance diet, or feed a diet that has been
specifically formulated for weight reduction. Often the pet owner wants to

feed less of the current diet, however, this is not advisable as this was the diet
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Table 8.3. Example of how to calculate the energy requirements for weight

loss in overweight or obese dogs.

As an example, you have a six-year-old female spay mixed breed dog who cur-
rently weighs 52 pounds. She has a body condition score of 4/5. You estimate
her ideal body weight should be 44 pounds. Caloric intake for weight loss=0.45
x (132 x ideal BW kg®”). Note, you need to convert the current body weight
data from Ibs to kg. 11b=0.45359237 kg. 'Therefore, the number of calories per
day for this dog=0.45 x (132 x (44 x 0.45359237)7

= 0.45 x (132 x (19.96)*7)

=0.45x (132 x 8.89)

=0.45x 1174

= 528 kcal per day for weight loss.

that led to the problem in the first place, and old habits are hard to change.
More importantly, feeding a maintenance diet increases the risk of nutrient
deficiency and unhealthy weight loss. Canine maintenance diets are formu-
lated according to energy intake. This means that if a dog eats its daily energy
requirement, it will automatically consume the required amounts of additional
essential nutrients such as amino acids, vitamins, and minerals. By feeding less
of the maintenance diet, you are not only reducing the amount of energy, but
also are reducing the amount of protein, essential fatty acids, vitamins, and
minerals, and thereby may risk malnutrition. Conversely, diets that have been
specifically formulated for weight reduction contain more essential nutrients
relative to the energy content of the diet. This means that the dog will receive
the required amounts of proteins, vitamins, and minerals, even though they
are ingesting less energy.

Diets formulated specifically for weight reduction will vary predomi-
nantly according to the fiber, protein, and energy content. High fiber diets have
been suggested for weight loss because certain types of fiber provide a satiating
effect (Jewell & Toll, 1996). High dietary fiber content will reduce the digest-
ibility of the diet, and increases the amount of fecal material, which can be
burdensome in large and giant breed dogs, or for pets in apartment dwelling
situations. High protein diets have been reported to increase the proportion
of fat loss while preserving or indeed increasing the lean body mass (Diez
et al.,, 2002). The lean body mass is the most metabolically active portion of
the body and includes skeletal muscle tissues. Preservation of lean body mass

has been shown to facilitate successful long-term maintenance of ideal body
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weight once weight loss has been achieved. The effect of energy restricted diets
containing a macronutrient combination that is both high in fiber and high in
protein have also been reported to be effective in the management of weight
loss in dogs (German, Holden, Bissot, Morris, & Biourge; Weber et al., 2007).

'The energy content of diets designed for weight loss can also vary rather
dramatically (Linder & Freeman, 2010). By example, Linder et al. reported
that canine dry diets with weight management claims range from 217 to 440
kilocalories per cup, and feline dry diets vary from 235 to 480 kilocalories per
cup (Linder & Freeman, 2010). Although it is impossible to understand the
rationale behind these differences, these variations could reflect differences
between manufactures that are purely marketing driven, versus those that
have the expertise and knowledge to formulate the diets on the nutritional
needs of the pet. It is important when considering diets to determine if they
are actually designed for weight loss, and are hence calorically restricted, or
if they are actually designed for weight maintenance of dogs predisposed to
weight gain. These “light” diets may indeed contain fewer calories than all
other products within a particular brand’s range of foods but in reality are not
as energy restricted as those diets that are specifically designed for therapeutic
weight loss. An additional consideration is the energy density of the diet, that
is, how many kilocalories of diet per cup or per can of food. A good weight
loss diet will contain fewer calories per cup or can. Lowering the energy den-
sity of food actually allows a reasonable volume of food to be provided to the
pet, and will therefore lessen the likelihood of the owner feeling guilty by the
extreme volume restriction. Consider the following example: an eight-year-
old male neutered Labrador who currently weighs 47 kg. His estimated ideal
body weight should be 35 kg. His caloric requirement for weight loss is ap-
proximately 796 kcal per day. One diet specifically designed for weight loss
contains 235 kcal per cup compared with an alternative weight loss diet that
contains 325 kcal per cup. The difference between the amounts fed each day
for the two diets translates to 3.4 cups versus 2.4 cups. This is a clinically rel-
evant difference for both the owner and the pet’s perception.

Carnitine is an additional nutrient that is vital for energy metabolism
and can be considered in weight loss diets. Carnitine facilitates the movement
of long chain fatty acids across the mitochondrial membrane where the long
chain fatty acids can be used for energy production. Carnitine supplementa-
tion may facilitate fat loss and maintain lean body mass.

Ideally, the dog should be meal fed rather than having food freely avail-
able at all times. The number of feedings per day can be selected to suit the
owners’ schedule, but two to four meals per day are adequate. One member of
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the household should be selected to feed the dog. This will reduce inadvertent
over feeding by additional family members. The actual size of the cup should
also be verified with the owner. Feeding guides in North America are devel-
oped on the basis of a standard U.S. cup, which is 8 ounces or 237 milliliters.
Correctly sized measuring cups can be readily and inexpensively obtained at
home goods stores or are often provided by pet food manufacturers. Kitchen
scales provide an even more accurate method of weighing the correct amount
of food to offer each day.

The owner should eliminate treats completely, or if this is met with re-
sistance, treats should be limited to less than 10% of the daily caloric intake.
Ideally, low calorie treats should be selected. Ice-cubes, carrots, or other veg-
etables make effective low calorie treats, especially for large breed dogs. It is
also worthwhile exploring why and when the dog receives treats. In many in-
stances, treats are used inappropriately to appease owner guilt (e.g., arriving
home late, leaving early), rather than as a reward. In these situations, owner
behavior of feeding treats can be readily replaced by additional objects of af-
fection such as games, toys, and petting.

Additional owner behaviors should be modified (e.g., not allowing the
dog into the kitchen or dining room during meal preparation or consump-
tion). This will reduce the likeliness of the owner giving the dog human snacks,
which are generally high in calories. In addition, the owner should inform
and enlist the support of other family members and neighbors in the weight
reduction program so that they do not unknowingly give the dog additional
calories. In some cases, it may be useful to utilize a food diary to record the
amount of food and snacks fed each day. Food diaries are particularly useful
to understand difficulties achieving weight loss.

Various pharmaceutical agents have been evaluated for treatment of
obesity in dogs, cats, and humans. Dirlotapide, (Slentrol®, Pfizer) a micro-
somal triglyceride transfer protein inhibitor, has been developed specifically
for weight reduction in dogs and has been shown to be effective; however, re-
bound weight gain occurs at the end of treatment when appropriate diet and
exercise strategies are not in place (Gossellin, McKelvie, et al., 2007; Gossel-
lin, Peachey, Sherington, Rowan, & Sunderland, 2007; Wren et al., 2007).
Successful weight management plans require diagnosis and awareness of the
significance of the condition by the veterinary team and the owner, agreement
and commitment to the weight management plan, the appropriate dietary regi-

men, exercise, and behavioral modification.
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Dogs on weight reduction programs should be reevaluated every two
to four weeks. Body weight and BCS should be recorded. The dietary history
should be reviewed. Typically, with pets in the home environment, the aver-
age rate of weight loss is 0.8% per week (German, Holden, Bissot, Hackett, &
Biourge, 2007). If the body weight loss is less than 1%, then the daily caloric
intake should be reduced by 10% to 15%. Conversely, if the rate of weight
loss exceeds 3% body weight loss per week, the daily caloric intake should be
increased by 10% to 15%.

Exercise should be used in combination with dietary management to
promote fat loss and assist in lean tissue preservation. In dogs, suitable exer-
cise strategies include leash walking (see below), swimming, hydrotherapy,
and treadmills. Chauvet et al. reported in a case-control pilot study that ex-
ercise in combination with a traditional weight loss and education program
was associated with a significant increase in the rate of weight loss per week
in client-owned overweight and obese pets (Chauvet, Laclai, Elliott, & Ger-
man, 2010). Further studies are necessary to refine the best recommendations

for incorporating exercise into Weight management programs.

Prevention of obesity

'The key to preventing obesity is owner education. Energy requirements de-
crease when the dog is sterilized. Therefore, active steps toward obesity pre-
vention should begin at the time of neutering. Owners should be taught the
risk factors (age, sex, breed, life-style, inappropriate feeding practices) and
consequences of obesity. Importantly, owners should be instructed on how to
feed their dog, how to regularly determine body condition, and how to adjust
the amount that they feed their dog to maintain ideal body condition. The
significance of exercise in helping to maintain healthy body weight should be
reinforced. These critical health recommendations should be reinforced at each

annual or biennial health examination.

Dog walking: Beyond obesity—addressing the welfare of the
dog

Just as dog walking has beneficial effects for people, dog walking can have
equally important beneficial health effects for dogs, especially in the treatment
and management of overweight or obesity. However, it is essential to ensure
that the welfare of the dog is addressed. This includes dog-human walking
compatibility, ensuring that the dog is healthy and fit, providing for its safety

from environmental dangers, and monitoring hydration and physical status.
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Dog-human walking compatibility

Dog-human walking compatibility will facilitate success and mutual benefit
for both ends of the leash. First, is the dog’s health and fitness up to walk-
ing the desired distances? All dogs should be in good muscle condition, have
routine annual veterinary preventative care, and current vaccinations prior to
potential exposure to other dogs and people. Dogs of all breeds and sizes may
enjoy being walked, however, their individual fitness levels, temperaments, and
predisposition to exercise must be taken into account. The same holds true for
the humans, so there needs to be a match between the dog and human en-
ergy levels, strength, and enthusiasm. All dog walking partners should have
had some behavioral training; they should be able to walk on a leash with-
out pulling and follow simple commands such as “sit” and “stay.” ‘They must
be of good temperament with people and with other animals. Dogs should
show interest in dog-dog and dog-human interaction and exhibit friendly,
non-threatening behaviors like sniffing and tail wagging. Dogs with aggres-
sive tendencies should not be walked in areas where there is a high potential
for interaction with people, dogs, or other animals. They must be kept under
tight leash control at all times and preferably should be wearing a soft cloth
muzzle or training harness.

Puppies over 16 weeks may be walked as part of their socialization pro-
gram, but not for long distances since their bones and joints are still developing.
Dogs can handle extended walks as they reach adulthood at 9 to 12 months
for small breeds and 15 months for large breeds. Larger dogs may have greater
endurance and exercise tolerance than smaller dogs, and so they can likely
manage longer and faster paced jaunts. Younger dogs may have higher energy
levels than older animals, and neutered dogs are less likely to be distracted by
sights and smells of other dogs than intact males. These latter observations
are of course generalizations, recognizing that dogs are individuals with dif-
fering personalities and preferences. Dogs with diagnosed health issues may
still be exercised on walks, but depending upon the specific problem, extra
care must be taken not to exacerbate the condition, and knowledge of the
nearest veterinary practice is always a good piece of information to have on
hand. For dogs with orthopedic issues—arthritis, stift joints, or tendons—long
distance walking is probably not a good option, but short walks at a leisurely
pace may be beneficial to keep their joints mobile and flexible. Prophylactic
non-steroidal anti-inflammatory drugs may be prescribed by a veterinarian to
ameliorate the pain associated with arthritis, and if post-exercise pain is evi-
dent, the dog should no longer participate until the condition improves. For

more severely affected dogs, swimming may be an activity better suited to
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supporting their limbs while they are active, so as to not overstress or further
damage joints and tendons.

Overweight and obese dogs have greater stress on their joints, and pres-
sure on their thoracic cavity from intra-abdominal fat accumulation, so they
may not have the endurance of a dog of normal weight. They are also more
prone to heat stress, so although the long-term benefits of exercise and weight
loss may be realized, walks should be perhaps slower, shorter, and incremen-
tally increased as part of a calorie-restricted diet and exercise program under
the guidance of a veterinarian. Unlike in people, there is no prescribed “30
minutes a day” time for exercise. This must be tailored to the energy levels of
the dog and the owner. Dogs with clinical respiratory disease, overt pain, or

lameness should not be walked.

Dog walking equipment—the essentials

Basic dog walking equipment includes a collar or harness, a leash, water, and
potentially toys. The collar should be snug-fitting so the dog is not able to
slip out of it, yet loose enough to allow for comfort. A harness may be better
suited for small breeds whereby no pressure is placed on the trachea, which
can exacerbate tracheal collapse common to small breed dogs. The leash may
be a retractable or fixed-length lead. The retractable leads are often less pre-
terred by some behaviorists as the fixed lead is of constant predictable length
and affords better control of the dog (Westgarth et al., 2009). Access to water
is important, and ideally, either a fresh water source is available during the
walk or water is brought along in a thermos with a bowl or collapsible cup for
frequent hydration stops. Exercise caution when allowing dogs to drink from
ponds or streams, as infectious organisms such as Giardia and Leptospirosis
may be transmitted through stagnant pools of water where deer or cattle have
had access (Greene, 2006).

There are many varied types of toys on the market that can make a walk
more fun for the dog and the owner/handler (e.g., www.activedogtoys.com/
outdoor) provided there is safe space to let the dog off the leash to pursue Fris-
bees, balls, or other water impermeable, easily washable items of play. This is
an especially effective form of exercise for highly energetic or exuberant dogs
that perhaps need to expend more energy than the handler can manage.

Finally, all dogs should have some form of identification, such as a name
tag with a phone number on the collar at the very least. Some areas of the U.S.
require a rabies vaccination tag on the collar as well. Ideally, all pets should
have an embedded microchip that can be read by a shelter or veterinarian to

identify the owner should a dog go astray or get lost.
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Where to walk a dog

Trails, sidewalks, dog parks, cities, neighborhoods, countryside, beaches—
where one can legally walk a dog depends on what is available to one wherever
he or she may live or travel. Certain areas have restrictions on where one can
walk dogs, so awareness of any regulations about leashes and pet accessibility
is crucial. The environment can pose a number of challenges one must rec-
ognize when dog walking, such as foreign materials, like a piece of glass that
may be ingested or stepped on causing injury. Interactions with other dogs,
vehicles, wildlife, people, and infectious agents all pose potential threats to
the dogs” health and welfare if not appropriately recognized and minimized
where possible.

Regardless of where one walks his or her dog, it should be safe from
oncoming traffic (e.g., off the road onto a sidewalk or trail). There should be
suitable terrain for soft footpads such as grass, sand, or dirt paths. Avoid hot
pavement, rough coral, littered glass, or thorny “oft-the-beaten—paths” that can
cause footpad injuries. A plastic bag or poop-scoop should always be acces-
sible for use in removing feces from public places. Dog parks, where dogs are
allowed oft-leash to freely roam and play with other visiting dogs and owners
in an open yet confined space, are becoming increasingly popular (www.dog-
park.com). Although the dog handlers may not get as much exercise as they
would walking alongside the dog, an added mutual benefit is the opportunity
to interact socially with other pets, pet owners, and park users, expanding
or enhancing social networks and improving pet socialization skills (www.
healthyparkshealthypeople.com).

When to walk a dog

There is no ideal time of day or year to walk a dog, but there are a few im-
portant considerations regarding seasonal temperatures and weather condi-
tions. In hot weather, heat exhaustion can easily overcome dogs of any size or
shape. There are physical characteristics of breeds that may predispose them to
heat exhaustion and therefore warrant extra caution when exercising in warm
weather. Dogs with thick fur coats, such as huskies or Samoyeds may suc-
cumb to heat exhaustion more readily, as well as dogs with dark fur that more
easily absorbs and holds heat longer than lighter colored dogs. Brachycephalic
breeds, such as bulldogs and Boston terriers, have excessive pharyngeal tis-
sue and more narrow respiratory passages than dolichocephalic dogs (such as
German shepherds) and therefore cannot readily pant to cool themselves like
other breeds. Finally, dogs do not sweat, which does not allow the skin to cool
down by evaporation as occurs in humans.
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Heat tolerance and stamina is lower in obese dogs compared with those
of normal weight (Lund, 2007). The most common early clinical signs of heat
exhaustion are excessive panting, leading to weakness, loss of balance, exces-
sive salivation, and if left untreated, heat exhaustion can progress to mental
dullness, collapse, and even death (IMazzafero, 2010). Whenever an animal
appears to be overheated, stop all activity, find a shady spot to rest, and provide
water. If there is a source of cool water, such as a stream or faucet, douse the
dog with water and apply cold water or ice to the footpads. If the signs do not
tully resolve within minutes, then the dog should be taken to an emergency
veterinarian. Immediate treatment is critical to success when dealing with heat
exhaustion, and delays are potentially harmful or fatal.

To prevent issues with overheating, avoid walking dogs in the heat of the
day and direct sunlight. Instead, an early morning walk, an excursion at dusk,
or staying within areas where there is plenty of shade are better choices. Know
the warning signs and be sensitive to the dog’s needs; take frequent breaks for
water; take a shorter route or stop altogether if the dog is panting incessantly
and slows down. Hydration can be assessed by lifting the lip and checking
that the gums are pink and wet, and when pressed with a finger, quickly turn
from white to pink again (capillary refill time). If the gums are red, dry, and
slow to refill, the dog should be taken for veterinary care.

In colder weather, dogs can suffer damage to their footpads after being
exposed to cold, icy surfaces during the winter months. Limit time outdoors
when icy conditions prevail, and take special care that your dog does not
drink from puddles in urban areas, as they could be contaminated with eth-
ylene glycol, a common component of antifreeze that is toxic for dogs. Small
or short-haired breed dogs may benefit from a dog sweater for extended out-

door activities.

Managing interactions

On occasion, dogs will be distracted from walking by other dogs, people, wild
life, and nearly any object that has a scent. A dog’s sense of smell is said to
be a thousand times more sensitive than that of humans, and their olfactory
sense is an effective form of communication when they mark their territories
with urine or lead with their nose to inspect new objects, people, and dogs.
To decrease the possibility of negative interactions, dogs should be kept under
control on a leash when in public places (Westgarth et al., 2009). Dog-dog or
dog-person encounters can be avoided by keeping the dog leashed close to your
side until the dog or person passes. A short leash can be very useful in avoiding

antagonistic encounters as long as both dogs are appropriately managed on a
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leash (Bradshaw & Lea, 1992). If an encounter does occur, it usually involves
mutual sniffing and inspection among well socialized dogs. However, be alert
to any potential aggression and be prepared to pull the leash back in order to
separate the dogs safely. Since a dog’s olfactory inspections concentrate on the
head and anal regions, respiratory and gastrointestinal infectious agents can
be transmitted from dog to dog, or from a contaminated environment to dogs
(Westgarth, 2010). Bacterial and viral agents that are possible to be passed
on from such encounters may include Bordetella (kennel cough), parvovirus,
coronavirus, Campylobacter, and even rabies. However, serious pathogens are
less likely to be encountered as known carriers or ill animals should be iso-
lated rather than allowed to be outside with potential for exposing other pets.
Preventing dogs from inspecting, ingesting, or rolling in feces or alternative
food sources along the route will also minimize the opportunities for exposure
both to infectious agents and to foreign bodies, such as bones or wrappers,

which when ingested may cause gastrointestinal upset or even obstruction.

Summary

Dog walking is an enjoyable and health promoting activity for both people
and dogs provided that the safety and welfare of the dog is also addressed. For
dogs, in addition to the mental and physical stimulation walking provides, the
exercise attained can be a hugely beneficial way to keep dogs fit and/or as part
of a weight loss program supervised by a veterinarian.

Overweight and obesity are prevalent in both humans and dogs, and
reports suggest that these conditions are becoming more common. Numerous
risk factors for overweight or obesity have been described for dogs; many of
these risk factors are similar in both humans and dogs. Common risk factors
include a calorie-dense diet, over-use of treats, and reduced exercise. Over-
weight or obesity are also associated with serious medical diseases, including
cardiovascular and musculoskeletal disease. Most significantly, dogs that are
overweight or obese have a significantly reduced lifespan compared to dogs
that maintain a healthy body condition over the course of their life. Effective
weight reduction and maintenance of an optimum body condition depends
on many factors, but careful attention to diet, exercise, and regular monitor-
ing as part of a coordinated weight management program offers the best of a
healthy life for both pet and owner.
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Notes

1. Banfield, The Pet Hospital, is a multi-hospital general veterinary
practice that began in 1993 in Portland, Oregon with over 750 hospitals in 43
states of the United States. Most locations are housed inside PetSmart stores
and all hospitals use the same proprietary electronic health and management
system, PetWare,™ to capture client information, medical data, and financial
transactions. PetWare™ data are transferred daily to a central server at the
corporate headquarters in Portland. On average, more than 115,000 pets are
seen per week; the majority are dogs and cats with a small percentage of other
species (ferrets, rabbits, reptiles, pocket pets, and birds). Coded medical data
captured in PetWare™ includes exam findings, laboratory results, diagnoses,

treatments, and client/pet demographics.
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Chapter 9

Owners and pets exercising together: The metaholic
henefits of “walking the dog”

Mark B. Stephens, Cindy C. Wilson, Jefirey L. Goodie, F. Ellen Netting, Cara (lsen,
Christopher G. Byers, and Mary E. Yonemura

Background and significance

The health impact of overweight and obesity

Two out of every three American adults are either overweight or obese (Fle-
gal, 2010). Studies indicate the trend of increasing obesity in United States
adults began sometime after the Civil War and has accelerated in recent de-
cades before stabilizing in the past several years (Flegal, 2010; Costa, 1997).
In the U.S,, the trend of rising obesity is not limited to adults. The number
of obese children has risen more than threefold in the past several decades as
well (Ogden, 2008). In fact, it is predicted that if current trends of overweight
continue, for the first time in modern history the current generation of Ameri-
can children will have a shorter life expectancy than their parents (Olshansky,
2005). This decline in life expectancy is anticipated due to well-known co-
morbidities associated with overweight and obesity including cardiovascular
disease, diabetes, dyslipidemia, and hypertension, which increase mortality
(Mokdad, 2004). Numerous public health efforts to combat the rise in over-
weight and obesity have been proposed in the past several decades (Healthy
Pegple 2020, Surgeon General). At an estimated cost of $147 billion per year
(Finkelstein, 2009), morbidity associated with overweight and obesity remains
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one of the top public health challenges facing the worldwide medical com-

munity for the foreseeable future.

Obesity is not confined to human populations

Paralleling the rise in human obesity is a rise in canine obesity (Lund, 2006).
Dogs are overweight when they exceed 15% of ideal weight, and obese when
their bodyweight exceeds 30% of ideal (Gosselin, 2007). Studies estimate
the prevalence of overweight/obesity in the dog population to range between
22% and 40% (McGreevy, 2005; Colliard, 2006). Other cross-sectional data
suggest one in three dogs seen by U.S. veterinarians is overweight (German,
2006). As in humans, obesity in dogs has been linked with a variety of dis-
eases including diabetes, lipid disorders, and orthopedic maladies (German,
2006). Not surprisingly, the same risk factors of physical inactivity and poor
nutrition (Bland, 2009) that have led to human obesity have also led to the
growing prevalence of obesity in dogs (Laflamme, 2006).

In this chapter, a brief overview of the factors involved in human and
canine overweight and obesity will be provided in the context of examining
the potential for human-animal interaction to serve as an intervention for ad-
dressing this problem in human and canine populations. Studies concerning
physical activity in the human-animal relationship are reviewed along with
preliminary results from the Owners and Pets Exercising Together (OPET)
project. Implications for further research are provided.

Metabolic factors associated with adipose and disease: All fat is not equal

Humans have two primary types of adipose tissue: brown fat and white fat.
Brown fat plays a role in thermogenesis and is believed to be less important in
the development of metabolic disease. White fat is stored either as subcutane-
ous or as visceral fat. Long felt to be an inert bystander in overweight patients,
current research reveals white fat to be a dynamic metabolic organ centrally
involved in the pathogenesis of morbidities associated with overweight and
obesity (Weiss, 2005). Visceral white fat is an active participant in the patho-
genesis of disease associated with overweight and obesity in humans (Mathieu,
2010) and in canines (Axelsson, 2005). In humans, the distribution of visceral
fat impacts disease risk. Specifically, measures of central obesity more accu-
rately correlate with metabolic risk than do measures of peripheral adiposity
such as skin folds (Bosy-Westphal, 2006). Individuals with an “apple” shape
have more cardiovascular events and worse outcomes than do those with a
“pear” physique (Reis, 2009).

Visceral fat is an active participant in tissue inflammation, metabolic
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syndrome, and the continuum of cardiovascular risk in humans and in canines
(Eisele, 2005). Visceral adipose tissue secretes a series of peptides known as
adipocytokines. These peptides, in turn, mediate the development of metabolic
syndrome by modulating levels of local tissue inflammation. One adipocyto-
kine in particular, adiponectin, appears to play a protective role in the patho-
genesis of the metabolic syndrome. Specifically, adiponectin exerts an anti-
inflammatory effect by inhibiting the secretion of tumor necrosis factor (TNF),
C-reactive protein (CRP), and other inflammatory mediators. Sufficient levels
of adiponectin guard against insulin resistance and serve a vasculoprotective
role (Szmitko, 2007). Adiponectin levels, however, correlate inversely with
visceral fat levels. As visceral fat levels increase and levels of adiponectin fall,
secretion of pro-inflammatory mediators such as TNF and CRP increases,
leading to local tissue inflammation (Valle, 2005; Patel, 2006). Local tissue
inflammation then contributes to the development of insulin resistance, abnor-
malities in serum lipids, and hypertension. This phenomenon clinically reveals
itself as the metabolic syndrome. Although some of the specific inflammatory
markers associated with inflammation, cardiovascular disease, and the meta-
bolic syndrome are either expensive or difficult to measure, other parameters
lend themselves well to measurement for screening purposes.

Current guidelines call for routine screening of a variety of metabolic
factors to assess the impact that visceral fat may be having on an individual’s
risk of disease and determine the best course of treatment. The U.S. Preventive
Services Task Force recommends expanded screening for obesity (USPSTE,
2010), diabetes (USPSTF, 2010), and lipid disorders (USPSTE, 2010) within
the general population.

Body mass index and body condition score

The body mass index (BMI) is the most commonly used tool for classifying
humans as overweight or obese (BMI=weight [kg]/height [m]?). Adults are
defined as underweight (BMI<18.5), normal (BMI=18.5-24.9), overweight
(BMI=25-29.9), obese (BM1=30-39.9), or extreme obesity (BM1240). In adult
humans, an increased BMI is associated with increased risk for cardiovas-
cular disease, certain cancers, diabetes, and overall mortality (Guh, 2009;
Shizamu, 2009).

For canines, one means of assessing weight status is the body condition
score (BCS). The BCS is a simple, noninvasive tool for assessing canine obesity
during a complete physical examination (Dorsten, 2004), and provides a sub-
jective yet quantitative way to estimate the amount of excess adipose present.

Using the validated, 9-point Laflamme system, each point represents approxi-
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mately 10% to 15% of body weight. Overweight is defined as 6 or 7 on 9-point
scale, whereas obesity is defined as 8 or more (Laflamme, 1997). Longitudinal
recording of both body weight and BCS allows veterinary health professionals
to more easily provide weight and nutritional counseling to owners about their

dog through serial monitoring of trends in canine obesity (German, 2009).

Glucose

Overweight and obesity are independent risk factors for the development of
type 2 diabetes. Obesity contributes to insulin resistance (Kahn, 2000) that
in turn increases circulating blood glucose levels leading to diabetes. Diabetes
is associated with increased cardiovascular disease (Kannel, 1979) and prema-
ture mortality (Morgan, 2000). There is less convincing data that obesity is an
independent risk factor for canine diabetes (Rand, 2004).

Cholesterol and serum lipoproteins

Cholesterol is important for development and functioning of cell membranes. It
has long been known that elevations in the levels of total cholesterol are associ-
ated with heart disease in humans (Wilson, 1998). Cholesterol is transported
through the bloodstream by lipoprotein particles that further contribute to the
development of heart disease. Although many new lipoproteins are constantly
being identified, traditional serum lipid measurements include:

1. Low Density Lipoproteins (LDL). Referred to as “bad cholesterol” in lay
terms, LDL is atherogenic. LDL transports cholesterol to cells (including
vascular endothelium), contributing to the development of plaques and

atherosclerosis (Grundy, 1995).
2. High Density Lipoproteins (HDL). In contrast to LDL, HDL (“good

cholesterol”) transports cholesterol away from cells to the liver for
metabolism and excretion. High serum levels of HDL appear to be
cardioprotective and reduce the risk of heart disease (Barter, 2005).
Individuals who are obese are known to have high-risk lipid profiles
including both cholesterol and lipoprotein fractions, perhaps mediated
through elevated levels of adipocytokines and free fatty acids associated
with increasing levels of visceral fat (Gade, 2010).

3. Triglycerides. Most of the fats that humans digest are triglycerides.
Triglycerides have recently been identified as an independent risk
factor for heart disease, particularly when associated with low levels of
HDL (McBride, 2008). In experimental populations, plasma levels of
triglycerides and LDL increase with body weight in obese canines as
well (Jeusette, 2006).
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Physical activity and health

Of major concern in the current obesity epidemic are increasing sedentary be-
haviors among the general public. In addition to reducing all cause mortality,
regular physical activity (PA) helps prevent chronic diseases such as coronary
artery disease and diabetes mellitus (Warburton, 2006). Regular PA reduces
the incidence of disabling diseases such as osteoporosis and arthritis while
reducing risk factors for chronic disease such as hypertension and high cho-
lesterol (Fletcher, 1996).

Despite the recognized benefits of physical activity, fewer than half
of adults engage in recommended levels of exercise (Sapkota, 2005). In data
tracked since 1997, the National Health Interview Study (NHIS) estimates
only 30% of adults engage in sufficient leisure time physical activity and that
nearly 25% of adults do not participate in any leisure time activity at all (CDC,
2010). Similarly, one community-based study suggests more than half of all dog
owners do not walk their dogs at all (Bauman, 2001). Sedentary behaviors con-
tribute adversely to the health burden of owners and their companion animals.

To help combat growing trends in canine obesity, the Humane Soci-
ety of the United States recommends twice daily walking to improve canine
health and fitness (HSA, 2010). The federal government has released physi-
cal activity guidelines recommending Americans accumulate a minimum of
150 minutes of moderate-intensity physical activity per week (DHHS, 2008).
Given the large proportion of households that own a dog, increasing simple
dog walking may have significant health benefits for owners as well as their

canine companions (Ham, 2006).

Pet ownership and health
The health benefits of pet ownership (PO) appear to have a positive impact on

leading health indicators such as diabetes mellitus, physical activity, nutrition,
and weight status targeted in Healthy People 2020. Multiple areas such as diabe-
tes mellitus, heart disease, physical activity, fitness, nutrition, and overweight
are positively influenced by PO and argue strongly for collaboration between
veterinary and human medicine in a One Health model to combat multiple
diseases impacting humans and animals (King, 2008).

'There are roughly 75 million pet dogs in the U.S. (AVMA, 2007), equat-
ing to nearly 40% of all households. Eighty five percent of these dog owners
will visit a veterinarian with their dog at least once a year. Most dog owners
consider their animal to be part of the family. As such, dog ownership has
been shown to confer significant health benefits on their owners (Jennings,
1997). Dog owners report fewer minor health issues and engage in more rec-
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reational walks than non-owners (Yabroff, 2008). Owning a companion dog
increases the spontaneous physical activity level in most adults (Coleman,
2008; Cutt, 2008). As one example, the National Household Travel Survey
(NHTS), a cross-sectional survey of personal transportation by the civilian,
non-institutionalized population in the U.S., examined the number of walk-
ing trips by dog owners for the purpose of pet care (Ham, 2006). Among dog
walkers, 80% of owners walked their animal a minimum of 10 minutes each
day. Nearly two-thirds took their animal for two or more walks per day. Nearly
half of the adults in the sample who walked their dog two or three times a
day easily accumulated 30 minutes or more of walking in a day. This level of
physical activity contributes to the overall fitness for both the dogs and their
owners. In general, dog owners are more physically active than non-owners
(Thorpe, 2006).

Dog walking may also add to human health benefits by creating a form of
social support and perceived obligation contributing to increased physical activ-
ity (Bryant, 1985; Wood, 2005). A large body of research supports the positive
health effects of human companionship (Beck, 1996). The health benefits of
having a companion animal are well described and transcend race and culture
(Ham, 2006; Risley-Curtiss, 2006). Pets serve as a source of social support
(Serpell, 1991), bolster their companion’s sense of competence and self-worth
(Wells, 2007), and provide the opportunity for shared pleasure in spontane-
ous recreation and relaxation (McNicholas, 2005). Data from the RESIDE
Study in Australia suggest individuals are more likely to regularly adhere to a
walking program after obtaining a dog (Cutt, 2008). The dog is a companion
with whom the owner exercises. Walking with a dog is convenient, requires

no special equipment, and may be done at any time within one’s own locale.

Current gaps in the literature

Developing effective methods for increasing the physical activity of the popu-
lation is an important step toward continuing to reverse overweight and obe-
sity trends and improves the metabolic factors that impact the course of dis-
ease. A review of multiple interventions for increasing physical activity (e.g.,
community-wide campaigns, mass media campaigns, family-based social
support) suggests individually-adapted health behavior change programs are
among the most successful at increasing physical activity (Kahn, 2002). It is
unfortunate that only 34% of patients seen for a medical checkup report being
counseled about their physical activity (Wee, 1999). There is mixed evidence
about whether counseling to increase physical activity by medical providers

results in sustained behavior changes (Eden, 2002). Leveraging the unique
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relationship between owners and their dogs to facilitate increased physical ac-
tivity may enhance the likelihood owners engage in more activity and improve
the health of both themselves and their dog. Community-based veterinarians,
therefore, play an intriguing role in potentially addressing the issue of both

human and canine obesity.

The OPET study: Metabolic benefits of “walking the dog”

Study design
The Owners and Pets Exercising Together (OPET) study examines biopsy-

chosocial relations between owners and their dogs and whether physical ac-
tivity counseling for the dog provided by a specialty-care veterinarian impacts
physical activity levels and the metabolic status of owners and their dogs. Dog
owners attending a clinical appointment for their dog are asked to participate
in the study. Interested participants are asked to complete a self-report survey
of demographic information and have their body mass index assessed. Their
dog’s somatotype is then assessed using the 9-point Laflamme BCS (Laflamme
1997). If the BCS of the dog is 6 or greater, indicating the dog is overweight or
obese, the pet owner is asked to participate in the second phase of the study. In
phase 2, additional self-report measures are completed, and blood samples from
both the owner and their dog are analyzed for specific metabolic components.

Using a randomized-controlled trial design, the OPET study is designed
to examine the impact of veterinarian-directed physical activity counseling on
human and canine measures of chronic disease. Veterinarians provide specific
counseling designed to increase opportunities for dogs and (by secondary in-
tention) their owners. Eligible participants are randomly assigned to one of
two interventions, a “standard care group” or a “physical activity group.” Both
groups have blood drawn for glucose and lipid measurements. A baseline as-
sessment of physical activity using a pedometer is performed in both groups
as well. Participants randomized to the “standard care group” meet with the
veterinarian as part of their scheduled appointment and review general pre-
ventive health care for their dog. This standard script includes generic canine
wellness information, oral health, disease prevention, nutrition guidelines,
and generic recommendations regarding physical activity. No specific activity
goals are discussed in the standard care group. Participants randomized to the
“physical activity group” receive specific exercise counseling from a veterinarian
to specifically increase their dog’s physical activity levels. This is in addition to

the general wellness information received by the standard care participants.
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Owners in the activity group are actively encouraged to ensure that their dog
accumulates a minimum 30 minutes of physical activity a day. Owners are
then given a pedometer to wear and are asked to record the times they are en-
gaged in physical activity with their dog on a daily basis. After three months,
owners and dogs in both groups have repeat samples taken for glucose and
lipid measurements and return to the clinic to have the dog’s BCS assessed,
the owner’s BMI measured, and owners complete all self-report measures as-

sociated with the study.

Preliminary findings from the OPET study

Preliminary data from the prospective OPET study were presented at the 18th
annual conference of the International Society for Anthrozoology in Kansas
City, Missouri. Forty pets owners had enrolled in the study, and 28 had com-
pleted the study at that time. The mean age of the dogs was 7.0 years (SD=3.9
years). Mean BCS of the 28 dogs in Phase I was 5.98 +/- 1.17. Among the 12
dogs that had complete data for phase 1 and phase 2, their mean BCS was
6.58 +/- 0.67 at phase 1, and their mean BCS at the end of phase 2 was 6.17
+/- 0.94. On average, body condition score decreased by 0.26 (a 4% change)
and weight decreased by 1.2 Ibs (a 2.4% change). Of the 28 pet owners who
had enrolled in phase 2, 16% (n=?) dropped out for reasons that included de-
clining health on the part of the dog, failure to follow study protocol, and
other logistical challenges. For humans, despite a slight increase in BMI,
participating dog owners demonstrate modest average decreases (2% to 5%)
in glucose, cholesterol, triglycerides, and LDL from baseline. Because data
collection is ongoing, we are as yet blinded to the intervention status of indi-

vidual participants (Table 9.1).

Implications and future directions

Although data from the human literature suggest primary care physicians
have an obligation to counsel sedentary and overweight patients to increase
their level of physical activity (Chakravarthy, 2002), similar findings are not
available in the veterinary literature. The preliminary findings from the OPET
study suggest counseling conducted by a veterinarian to increase physical activ-
ity levels in their canine patients may have an important metabolic “spillover”
effect on owners as well. Although the early findings in the OPET study are
modest, final enrollment data analysis is ongoing to a target accrual of 75 hu-
man-canine dyads. Our study supports a growing body of literature extolling
the health benefits of walking the dog. The OPET study focuses specifically

on glucose and lipoprotein homeostasis. A larger trial examining the impact
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of dog walking on other metabolic markers of inflammation (adiponectin, C-
reactive protein, and other inflammatory cytokines) and visceral fat homeo-
stasis using the OPET study design is in the initial stages as well. The poten-
tial of the family veterinarian as a member of the health care team has merit

for a community-based program promoting physical activity and weight loss.

Table 9.1. Demographic and metabolic data from 24 human participants in
the OPET study (Stephens, 2010).

Variable Study Period [ Mean | Std Dev | Minimum | Maximum
Glucose baseline 98.7 24.9 54 161
follow-up 96.9 21.2 75 159
Cholesterol | baseline 185.5 30.6 144 259
follow-up 180.7 23.4 131 234
Triglycerides | baseline 125.7 68.6 44 275
follow-up 119.9 78.6 49 366
HDL baseline 61.4 17.8 35 93
follow-up 61.5 19.2 37 96
LDL baseline 99.0 31.8 36 181
follow-up 95.2 25.8 51 139
BMI baseline 28.7
follow-up 28.9
Age 43.6 15.5 18 73
Female 90%
gender
Note: HDL=high density lipoprotein; LDL=low density lipoprotein; BMI=body
mass index
Disclaimer

Project funded by a grant from the Waltham” Centre for Pet Nutrition. The
opinions contained herein are those of the authors. They do not represent of-
ficial policy of the Department of the Navy, the Public Health Service, the

Uniformed Services University, or the Department of Defense.
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Chapter 10

Kids and K-9s for healthy choices: A pilot program for
(anine theraﬂ]an'd healthy behavior modification to
increase healthy lifestyle choices in children

Kathy K. Wright and Ashley M. Brown

'The prevalence of childhood overweight and obesity in the United States con-
tinues to grow to epidemic levels, resulting in a great need for effective health
promotion and education programs. It has been shown that promoting and
establishing healthy behaviors in children is more effective than efforts to
modify unhealthy behaviors in adults (Centers for Disease Control and Preven-
tion, 2010). Health education programs help to address several risk behaviors,
such as physical inactivity and unhealthy eating, which are established during
childhood and which contribute to the leading causes of death, disability, and
social problems in our country (National Center for Chronic Disease Preven-
tion and Health Promotion, 2010).

Between 1976-1980 and 20072008, obesity has increased from 6.5%
to 19.6% among children aged 6 to 11 and has increased from 5.0% to 18.1%
among adolescents aged 12 to 19 here in the United States (CDC, 2004). Com-
plications commonly found in children with obesity include hypertension, type
2 diabetes, depression, and sleep apnea. Obese children and adolescents are
more likely to be obese as adults (Whitaker, Wright, Pepe, Seidel, & Dietz,
1997), which makes the implications of childhood obesity on the nation’s health
and health care costs substantial. Obesity is defined as having a BMI in the
95th or higher percentile; overweight is defined as a BMI in the 85th to 94th
percentile (CDC, 2009). BMI is calculated from an individual’s height and
weight and is an indicator of body fat. Although these measurements are not

diagnostic, they are useful in screening for weight categories that may lead to
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future health conditions. Due to the change in body fat with age and the vari-
ances of body fat between males and females, child and adolescent BMIs are
best interpreted through BMI-for-age-and-sex growth charts (CDC, 2009).

Physical inactivity has been identified as a contributing factor for child-
hood obesity. In the last 20 years the number of children in the United States
who are physically active has decreased while the number of children who are
overweight has doubled (CDC, 2002). American kids spend an average of
5.5 hours per day being physically inactive by engaging in television viewing,
playing video games, or using a computer (Roberts & Foehr, 2004). Children
and adolescents receive substantial health benefits by achieving recommended
activity levels: sixty or more minutes of moderate and vigorous aerobic and age-
appropriate muscle and bone strengthening activity every day (United States
Department of Health and Human Services, 2008). Physical activity helps
build and maintain strong physical health, control weight, lower blood pres-
sure, reduce fat, and improve mental health by building self~esteem (Centers
for Disease Control and Prevention, 2002).

Dog walking has recently been studied as a way to increase physical
activity. A 2006 study reported that 80.2% of dog owners take at least one
10-minute walk per day with their dog, and 42.3% walk at least 30 minutes
with their dog (Ham & Epping, 2006). Kushner (2006) stated that dogs can
provide a social support system for dog owners to lose weight because dogs
influence important components of social support such as motivation and en-
couragement. It has been reported that children in dog-owning families have
higher levels of physical activity compared with children in non-dog-owning
families (Owen et al., 2010). In addition to the physical benefits of dog walk-
ing, psychosocial benefits of dog ownership have been identified as well. Dogs
help to foster social interactions, influence children’s attitudes about them-
selves, and increase their ability to relate with others (Messent, 1983; Lock-
wood, 1983). Dog owners have lower risk factors for cardiovascular disease
and blood pressure (Anderson et al., 1992) and lower feelings of loneliness and
depression (Katcher, 1982; Garrity, Stallions, Marx, & Johnson, 1989). Dogs
can fulfill both physical and emotional needs that include physical activity,
love, loyalty, and affection (American Academy of Child & Adolescent Psy-
chiatry, 2008). Dog ownership and dog walking, with their array of physical
and psychological benefits, could represent a new approach to treating and
preventing childhood obesity.

Contributing factors to the childhood overweight and obesity are mul-
tifactorial (genetics, environment, lifestyle, and/or cultural), and therefore,

prevention strategies should also address these factors through multiple pro-
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gram components. Environmental and behavioral factors leading to obesity
have been identified as the “greatest areas for prevention and treatment actions”
(CDC, 2009). Behavioral change models offer a framework for understanding
health-related behaviors and modifying those behaviors. One such model, the
Information-Motivation and Behavioral Skills model (IMB), postulates that
health-related information, motivation, and behavioral skills are important
determinants of whether or not a health behavior is performed. According to
the model, well-informed and well-motivated individuals will apply their be-
havioral skills to effect a behavior change (Fisher & Fisher, 2002). The model
was found to be effective in guiding public health prevention studies, such as
understanding HIV risk and prevention (Fisher, Fisher, Bryan, & Miscovich,
2002) and understanding adherence to therapies for self~-monitoring blood
glucose levels (Bayer Diabetes Care, 2010). In a more broad application, the
IMB model could lead to more effective intervention studies and programs
designed to modify unhealthy lifestyle behaviors and address the growing
trends in childhood obesity. The IMB model served as the structural basis
for the content and delivery format used in the “Kids and K-9s for Healthy
Choices” program. The program used a combination approach of information-
giving, motivation-stimulating, and behavior facilitating methods to increase
the understanding and utilization of nutrition and exercise knowledge, to
increase physical activity levels, and to facilitate human-dog interactions in
school-age children.

Purpose

"The purpose of this paper is to describe Kids and K-9s for Healthy Choices, an
exploratory pilot program designed to demonstrate the feasibility of conducting
dog walking as a component of a program focused on knowledge and awareness
of nutrition and physical exercise in school-age children. A secondary purpose

was identification of potential research questions arising from such a program.

Kids and K-9s for healthy choices program description

'The program utilized didactic nutrition and physical activity education and
demonstrations, guest speakers, human-animal interactions, and encourage-
ment to engage in dog walking. The mission of the program was to provide a
fun and educational program to heighten children’s awareness of healthy food
choices, promote regular exercise, increase self-esteem, and foster responsibili-
ties within a community and family. The program founder (co-author Wright)

wanted to provide a local program to which physicians could refer families with
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children who were overweight or at risk for overweight. The program consisted
of two components, each called “projects.” The shelter-based project served as
the pilot for recruiting and exploring the feasibility of including human-dog
interaction in health education. The school-based project served as the pilot
for exploring the feasibility and children’s acceptance of receiving health and

fitness-related teaching in an afterschool format.
Shelter-based project

Participants

'The shelter-based project targeted overweight and obese adolescents living
in central Florida. Participants were recruited through the Children’s Medi-
cal Services (CMS) Ocala area office. International Classification of Disease
(ICD-9) codes were used to classify potential participants as overweight or
obese. Children ages 13 through 16 with an obesity ICD-9 code (278.00-
278.10) or a diabetic ICD-9 code (250.0-250.80) who were enrolled in CMS
were contacted about participation. Parent and physician approvals were ob-
tained for five middle school students who were subsequently enrolled in the
shelter-based project.

Detailed project description
The shelter-based project served as the pilot for exploring the feasibility of

including human-dog interaction in health education with overweight and
obese adolescents at a local animal shelter. The participants and their families
adopted a dog from the Humane Society or a local animal shelter and were
asked to adhere to the following dog walking requirements for the duration of
the eight-month project: to walk their dog for 30 minutes twice a day, one time
being accompanied by a family member. Participants were given step-count-
ing pedometers to track the distance of these walks (one mile= 2,000 steps).
'The participants and their parents also attended one-hour long, bi-
monthly meetings held on Saturdays at the Humane Society from April 2008
until November 2008. Each of these 16 sessions consisted of a nutrition and
physical activity lesson, a dog lesson (proper care, grooming, or training), a
planned physical activity (such as jump rope, Zumba dance, or walking with
the shelter dogs), and a healthy food demonstration (a healthy recipe corre-
sponding to the food group taught that lesson). Each of these sessions was
conducted by volunteer registered nurses and social service specialists. Half of

the sessions included guest speakers such as veterinarians, dog trainers, pedia-
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tricians, psychologists, and nutritionists who spoke about their particular area
of expertise. The first six sessions were preceded by a mandatory dog obedience
class also held at the Humane Society. Nine of the sessions included a lesson
on self esteem and family unity, given by a child psychologist. During these
lessons the participants wrote in a journal and talked about their feelings to-
ward their family and friends.

Parents were also included in these lessons, and in addition, they received
lessons on healthy cooking methods, how to shop on a budget, and how to ad-
dress healthy choices as a family. The didactic teaching was aimed at making
healthy choices and how those choices affect the child’s and family’s lifestyle.

Procedure

Prior to the beginning of the project, participants submitted parent authorized
permission forms, a physician permission form, and a multimedia permission
form. To track attendance for the shelter-based project, participants and their
families were required to sign in at every meeting. Participants had their height
and weight measured every fourth session by volunteer nurses. Their BMIs and
BMI-for-age-and-sex percentiles were calculated using the CDC’s Child and
Teen BMI Calculator using information on their height, weight, gender, and
date of birth (Figure 10.1). Participants were responsible for completing and
returning monthly walking logs, used to track the date, pedometer steps, and
accompaniment of their required dog walking sessions. To increase aware-
ness of their current food choices, participants completed daily food logs for
the seventh and eighth weeks of the project. In addition, the Humane Society
administered compatibility tests to help each family determine suitable dog
breeds that were a good match with their specific lifestyles and personalities.

Findings

The shelter-based project enrolled five participants: ages eleven to thirteen;
three females, two males; four African Americans, one Caucasian; all five
enrolled in Medicaid; one classified as overweight, four classified as obese.
Project participation was inconsistent, with attendance dropping particularly
in the summer months. All of the participants and their families adopted a
dog within the first four months of the project.

Three participants reported their activity level prior to participation in
the program as sedentary (less than 30 minutes of exercise per day), and two
participants reported their prior activity level as moderate (moderate aerobic
and/or strength training exercise 30 to 60 minutes on most days of the week).
Upon the conclusion of the program, all participants reported their activity
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Figure 10.1. Shelter-based project participants’ BMI-for-age-and-sex percen-

tile measurements taken at the beginning and the end of the project.
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level as moderate or vigorous (moderate and vigorous activity 60 minutes every
day of the week). A total of 513.76 miles were walked over eight months and
an average of 13.45 miles per month was walked by each participant (based
on their pedometer readings and walking log records). Over the course of the
project, three participants’ BMI-for-age-and-sex percentile measurements
decreased by one percentile, one participant’s percentile stayed the same, and
one participant’s percentile increased by one percentile. All but one partici-
pant decreased BMI measurements; the heaviest participant lost 15 pounds.
There was anecdotal evidence of the project’s success, particularly the
stories of Allison and Kevin (given pseudonyms to protect anonymity). Alli-
son, a 12-year-old female with a sedentary lifestyle, started the shelter-based
project with a BMI of 37 (which placed her in the 99th BMI- for-age-and-
sex percentile). Allison received excellent grades in school, but she stated on
the first day of the program that she had no friends and she “hated going to
school” because she was picked on and teased. She reported no leisure or ex-
tracurricular activities, instead preferring to stay at home with her younger
brother. Allison, her brother, and her mother were dedicated to the project
and completed the food and walking logs in their entirety. Allison’s family
was looking for a small dog for which care would be easy. They looked for a
number of weeks at the Humane Society dogs, but did not find the right one
for them. One Saturday there was a notice at the Humane Society about a
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10-pound Yorkshire terrier named Buddy that was in need of rescue at a loca-
tion 30 minutes away. Allison and her mother drove to see the dog and instantly
fell in love with Buddy, who quickly became Allison’s constant companion.
Allison stated at the end of the program that, “Now I have a reason to get up
in the morning and go to school because I get to come home to Buddy!” Al-
lison began to walk more and pay attention to what she ate. She went to dog
obedience lessons and learned how to care for her new best friend. At the end
of the eight-month program, Alison’s BMI was 34.6 (down from 37), and she
had walked 101 miles.

Kevin, a 13-year-old male, played some basketball at school, but he was
very shy and had a BMI of 31 (which placed him in the obese category and in
the 95th age percentile of BMI-for-age-and-sex). He came from a very large
family; both he and his sister were adopted. Kevin’s sister was highly allergic
to animal dander so they were looking to adopt a dog that had hypoallergenic
qualities. It took four months to find the right dog, but eventually they found
Cody, an unidentified mixed breed, and adopted him from the animal shel-
ter. While he was waiting to adopt this new best friend, Kevin attended proj-
ect sessions with his mother and sister. After the dog adoption they walked
the family dog regularly and participated fully in the project’s activities. One
day Kevin’s mother called and said that he had been involved in an incident
at school and would not be able to attend that week’s session. He had been
beaten in the boys’ restroom. Kevin was a dedicated participant, however, af-
ter his incident, he began to walk even more, became more conscious of what
he ate, and reported feeling better about himself. He gained self-confidence
through his improved health and through project-related relationships with
other participants and his dog. Kevin smiled when he spoke about the things
he was teaching Cody and the great time they were having together. At the
end of the program, Kevin's BMI was 29.3 (down from 31), and he had walked
a total of 61 miles.

School-based project

Participants

'The school-based project was aimed at central Florida elementary students
enrolled in kindergarten through 5th grade. Letters of invitation to host the
project were submitted to local private and public schools that operated after-
school programs. A public magnet school responded with interest and agreed
to add “Kids and K-9s” as an afterschool program option for their second and

third grade students. Parent and physician waivers were obtained, and twenty
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students were subsequently enrolled in the fall 2009 semester and nine students

were enrolled in the spring 2010 semester.

Detailed project description

'The school-based project served as the pilot for exploring the feasibility and
children’s acceptance of receiving health and fitness-related teaching in an
afterschool format at an elementary school. The overall goal was to increase
nutrition and physical activity awareness and knowledge. The project consisted
of two series of 14 weekly, one-hour long, afterschool sessions held on Tues-
days at a public magnet school in central Florida during the fall 2009 and the
spring 2010 semesters. Each semester had the same 14 lessons, but different
participants and guest speakers. Each of the 14 sessions included a nutrition
and physical activity lesson, a dog lesson (proper care, grooming, or training),
a planned physical activity, and highlighted a healthy food recipe (correspond-
ing to the food group taught in that lesson). Five of the sessions also featured
guest speakers such as a child psychologist who talked about self-esteem and
the importance of expressing emotions. To increase activity levels, participants
were encouraged to walk at least 15 minutes every day at home with their
dogs or family members. The project used registered nurses and social service
specialists as volunteers to supplement the on-site physical education teacher
provided by the school to conduct these weekly sessions.

'The fall semester group did not have any human-dog interactions in the
classroom because the school would not allow the program to bring dogs on
campus without an insurance policy. Kids and K-9s procured a policy in the
spring of 2010, which led to an additional three guest speakers: dog trainers

and handlers who were accompanied with their dogs during those sessions.

Procedure

Prior to the beginning of the project, participants submitted parent authorized
permission forms, a physician permission form, and a multimedia permission
form. We used parent demographic data collection questionnaires, walking
logs to track activity levels, and pre- and post-project surveys containing a
wide range of health questions, such as weekly eating, sleeping, and physical
activity habits. The responses on frequency, length, and accompaniment of
family members during dog walking were derived from self-reporting pre-
and post-surveys and were only collected for those participants who owned a
dog (n=12). The height and weight of each participant was measured monthly
by the volunteer nurses and used to calculate their BMI.
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Findings

The fall 2009 school-based project originally enrolled 20 students, however,
only 17 students completed the project. The school would not permit dogs on
campus without an insurance policy held by Kids and K-9s, and the lack of
human-dog interactions was cited as the reason for dropping the project by
the three participants who did so. The participants who completed the project
were ages seven through nine; seven males and ten females; thirteen Cauca-
sians, one African American, three Hispanic/Latinos; twelve owned at least
one dog, five did not have access to a dog at home. Project attendance was
consistent. All participants returned their pre- and post-surveys, walking logs,
and parent demographic forms. The school helped arrange for healthy snacks
at every session, welcomed guest speakers, and provided a central location for
all of the volunteers, participants, and guest speakers to meet.

The average BMI of the fall 2009 semester group participants who had
adog was 16.4 (62nd BMI-for-age-and-sex percentile for boys and in the 59th
BMI-for-age-and-sex percentile for girls). The average BMI of participants
without a dog was 18.5 (88th BMI-for-age-and-sex percentile for boys and
in the 85th BMI-for-age-and-sex percentile for girls). The twelve partici-
pants who owned a dog in the fall 2009 semester group were asked to track
the frequency and duration of dog walking sessions and whether or not they
were alone or accompanied by a family member or friend over the course of
the project. The average frequency of all participant dog walking sessions was
0.92 times per week at the beginning of the project and 2.4 times per week at
the end of the project. The average duration of participant dog walking ses-
sions was 3.75 minutes at the beginning of the project and 13.75 minutes at
the end of the project. The average times per week participants walked their
dog with a family member or friend at the beginning of the project was 0.92;
at the end of the project, the average was 2.25 times per week (Figure 10.2).

The spring 2010 school-based project enrolled nine students, but only
eight students completed the project: ages seven through nine; two males and
seven females; six Caucasians and two Hispanic/Latinos; four owned at least
one dog and four did not. The one participant who left the project decided to
attend another afterschool program offered by the school. The attendance of
the remaining participants was consistent, and the school remained accom-
modating to the project. All of the spring 2010 semester participants returned
their pre-surveys and parent demographic forms, however, only one participant
returned their post-survey.

Because Kids and K-9s had an insurance policy by the start of the spring

2010 semester, dogs were permitted on campus, and the difference of hav-
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Figure 10.2. Dog walking log information for school-based project, fall 2009

semester group participants.
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ing the dogs present at the sessions was immediately apparent. The enthusi-
asm of the children was overflowing. They were able to see the importance of
nutrition and physical activity—side-by-side with what the dog needed and
what they needed. Their questions were inexhaustible about animal behavior
and what things the dogs liked and did not like to eat and do. One example
of how the dog guest speakers affected the children was when a service dog
visited the group. The dog and his owner showed the participants an animal
food pyramid next to the human food pyramid and also demonstrated what
tasks the service dog did to help its owner. The next day a grandparent of one
of the participants remarked: “I just had to tell you that my granddaughter
came home from your class yesterday and said that she was going to teach her
dog to do the things she saw in class, that she had to take the dog for a walk
every morning before school, and that we—as a family—had to be mindful

of what we fed the dog.”

Discussion

"The overall content of the program (including both the shelter and the school-
based projects) and the human-dog interactions received positive reviews from
the participants and their families; all of the participants were attentive, par-
ticipated in their respective project’s activities, and got along well with each
other. The participants who wore pedometers enjoyed using them to track their
dog walking activities. Guest speakers were recruited from the local area and
none indicated that transportation or location were a problem. In the shelter-
based project, space, time, and monetary considerations had to be accounted
for when selecting the appropriate dog for each family, a process that took up
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to four months and guidance from the Humane Society. Future Kids and K-9s
projects will likely not stipulate the adoption of a dog as a program requirement.
Although dog ownership was not reported as a burden by the participants, it
is not realistic to assume that all future participants’ families will be able to
accommodate such a request. Further, selection bias would be problematic in
future research studies on dog ownership with relation to healthy behavior
modifications because only those who could afford a dog would be allowed to
participate. Sustainability of the Kids and K-9s program and future similar
projects will require further funding, volunteers, and participants.

'The comprehensive educational components of the shelter-based project
appeared to be enhanced by the human-animal interaction provided by the
adoption of a dog and the regular walking of that dog. Because all of the par-
ticipants were overweight or obese (according to their BMI-for-age-and-sex
percentiles), physical activity through dog walking was an important focus of
this project. The motivation provided by dogs was a qualitatively important
factor in modifying the healthy lifestyle behaviors and choices of the program’s
participants. Although four of the five participants decreased their overall BMI
measurements during the course of the project, their BMI-for-age-and-sex
percentiles did not change significantly. No conclusions can be drawn because
we were not conducting a controlled study. Further, extreme weight loss was
not the goal of the program and therefore we did not expect to see significant
decreases in BMI-for-age-and-sex percentiles in the short-term. However, the
decreases in BMI for participants did represent some weight loss and partici-
pants reported feeling better about themselves at the end of the project. One
participant had an increase in BMI and BMI-for-age-and-sex percentile. This
adolescent did not attend six of the sixteen sessions.

Future projects of Kids and K-9s should focus less on physical health
measures such as BMI and more on other factors that have been reported to
positively affect healthy behaviors. Little is known about the outcomes of
BMI measurement programs, including the relationship with weight-related
knowledge, attitudes, and behaviors of youth and their families (Nihiser et
al., 2007). There are no clear data to suggest that tracking and reporting BMI
measurements to students and parents translates into modification of healthy
behaviors (Evansa & Sonnevillea, 2009). In addition, including BMI screen-
ing and measurements in adolescent health projects may have consequences
that are not yet fully understood, such as weight-related teasing, stigmatiza-
tion, and eating disorder risks (Evansa & Sonnevillea, 2009).

'The shelter-based project format was not ideal. All of the parents noted
that consistent transportation and attendance was a hardship because the ses-
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sions were held on Saturdays, they were required to attend with their children,
and the Humane Society was not in a central location. Additional barriers to
participation were hot weather and vacation time taken during the summer
months of the project. Location is important for participation. Future proj-
ects would likely be more successful operating in a location where children
are already gathered. Failing that option, transportation should be provided.

In the school-based project, the participants were already on-site, requir-
ing no additional transportation from their parents or the school, resulting in
consistent attendance in weekly sessions. The afterschool format of the project
provided a fun addition to the school day for students who were already fo-
cused on learning. The project lost participants to other afterschool programs
offered by the school, especially in the spring 2010 semester when more fine
arts programs became available to students. In addition, enrollment was lower
in the spring 2010 group because classroom human-dog interactions were not
advertised; the insurance policy was not acquired until after participants were
enrolled. The need for marketing the program became readily apparent. The
spring 2010 project group encountered difficulty in obtaining completed post-
project surveys. These documents were given to the students at the last session,
which occurred during the last week of the school semester. Students did not
have an opportunity to return the surveys after receiving them in the session
and taking them home to complete with the help of their parents. The fall
2009 semester group were also given their post-surveys during the last session
in December, but had the opportunity to return the surveys in January when
they returned to school. Future projects should either design the survey to be
completed by the participants during a session or distribute the post-surveys
to the participants during the second-to-last session, allowing ample time to
complete and return the surveys by the last session.

Investigators have shown the effectiveness of school-based health in-
terventions: multi-component interventions aimed at adolescents have shown
success in preventing weight gain (Singh, Chin A Paw, Brug, & Van Mech-
elen, 2007) and in increasing health knowledge and certain dietary behaviors
(Harrell, Davy, Stewart, & King, 2005). Afterschool settings in particular
have been attracting attention because they allow access to a large number of
children and provide a unique opportunity for the implementation of multi-
component programs involving nutrition, physical activity, and parents (Kelder,
Hoelscher, Barroso, Walker, Cribb, & Hu, 2005). The afterschool time pe-
riod is one of the largest blocks of discretionary time in a child’s typical day
and may represent a potential avenue to provide opportunities for increasing

physical activity (Kaplah, Liverman, & Kraak, 2004).
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A literature review of interventions to promote physical activity in
children and adolescents reported strong evidence for the effectiveness of
school-based interventions including family or community involvement, multi-
component interventions, and educational interventions with policy and en-
vironmental changes (Van Sluijs, McMinn, & Griffin, 2007). The Kids and
K-9s programs demonstrated the feasibility of a school-based intervention with
an educational focus; however, future projects should consider incorporating
other strategies such as policy and environmental modifications in order to see
the greatest and most long-lasting effects on participants.

The CDC recommends the following strategies for operating a successful
school health program: working with the school to adopt a formal nutrition
policy (including food services), establishing a sequential and comprehen-
sive curriculum, and involving student’s families and the community (CDC,
1996). The Child and Adolescent Trial for Cardiovascular Health (CATCH),
a NIH-funded project testing the effectiveness of an intervention for third- to
fifth-grade students (in 96 schools nationally) targeting healthy eating hab-
its, increased physical activity and a non-smoking lifestyle. The investigators
suggested that teacher training was an important factor in achieving sustain-
ability of a school-based health education program (Hoelscher et al., 2004).
Strengthening and expanding relationships with host schools could help to
sustain and improve feasibility of the Kids and K-9s program. While we ex-
perienced excellent support, this is an important factor to consider in devel-
oping such programs.

The increase in family member/friend accompaniment found in our
projects raises potential research questions about the effect of companions on
motivation to exercise. Social support, such as family and peer influences, has
been related to physical activity in children (Taylor, Baranowski, & Sallis,
1994). Family support is important for encouraging children to be physical ac-
tive (Brockman, Jago, Fox, Thompson, Cartwright, & Page, 2010). Although
schools have traditionally provided and promoted physical activity directly,
through physical education curricula and afterschool intramural sports, there
has been recent interest in exploring the potential of collaboration between
schools and community-based programs to increase the physical activity levels
of students (Pate, Davis, Robinson, Stone, McKenzie, & Young, 2006). The
Kids and K-9s school-based project is a testament to the feasibility of such a
collaboration, however, research is required to fully understand the efficacy of
specific formats and project components. Given the anectdotal observations

of our program and the established impacts of dog ownership and dog walk-
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ing on health, the efficacy of dog walking as a compent of a health education
program should be studied.

Incorporating human-dog interactions and stronger partnerships with
host schools with an afterschool project format may be the ideal approach of
future Kids and K-9s programs. Through our preliminary efforts, we learned
that the school-based approach was the most logistically practical one. The
children were receptive to the school-based format, and we learned that it was
possible to facilitate dog walking and human-dog interactions through such
a program. However, research is needed to test the efficacy of such projects in
delivering standardized health education information and encouraging chil-
dren to exercise through dog walking. Issues arising in the projects, such as
the reliability of the participants’ self reports of exercise, intervention fidel-
ity, and identification and systematic measurement of key outcome variables
must be addressed in order for such programs to effectively generate evidence
that can inform others interested in implementing programs involving dog
walking for children.

Conclusion

Our projects showed that a school-based program involving dog walking is
logistically possible and may represent a unique approach to positively impact-
ing the health and well-being of children and families by facilitating healthy
lifestyle choices. Pets play a large role in American family culture and in daily
activities. According to the 2009-2010 National Pet Owners’ Survey, Ameri-
cans own 77.5 million dogs and 39% of households own at least one dog (Hu-
mane Society, 2010). A review of relevant literature presents a strong case that
dogs provide a number of health benefits to humans. Encouraging overweight
or at-risk for overweight adolescents and their families to adopt dog walking
as a source of fun and healthy physical activity, may have implications for our
nation’s physical, mental, and social health.

Incorporating man’s best friend into everyday healthy activities may
motivate children and families and encourage their continued well-being. An
exercise class may last only 10 to 12 weeks, diets get boring, but one’s dog is
always there, ready to give love and ready for a walk or other engaging interac-
tion. In the process of expansion and further development, Kids and K-9s for
Healthy Choices will focus on helping children establish long-lasting habits of
making healthy food choices, increasing regular physical activity, strengthen-

ing family bonds, and most importantly, fostering the relationship of love and
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respect between dogs and humans that allow the aforementioned benefits to

blossom. Have you walked your dog today?
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The goal of this chapter is to synthesize what has been presented in the pre-
ceding chapters and to pose new directions for the dog walking field. After
an overarching discussion of the benefits of dog walking, we challenge inves-
tigators to push research in this area to new heights, perhaps leading the rest

of the human-animal interaction (HAI) field in similar directions.

Dog walking as purposeful and supportive physical activity

Physical activity (PA) has well documented benefits, but most of the world fails
to meet recommended guidelines for PA (Bauman, chapter 3, this volume).
Physical inactivity is not limited to wealthier developed nations, but increas-
ingly is being recognized as a global epidemic (Guthold, Cowan, Autenrieth,
Kann, & Riley 2010). In their study of PA and sedentary behavior among
schoolchildren in a 34-country comparison across Africa, the Americas, South-
east Asia, the Western Pacific region, and the Eastern Mediterranean, Guthold
and colleagues found very few students engaged in sufficient PA. This was a
particular issue in girls; only 15% of girls and 24% of boys met national PA
recommendations. The study concluded that immediate action is required
worldwide to increase levels of PA among schoolchildren. Dog walking would

seem to be an obvious means of increasing PA, but as was stated in Bauman’s
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chapter, most dog owners do not walk their dogs. However, those dog own-
ers who do walk their dogs are very likely to reach recommendations for PA
(Wood & Christian, chapter 4, this volume).

A major motivator for walking as a form of PA is its accessibility. It is not
technically difficult, does not require expensive equipment, and can be done
almost anywhere and at any time by almost anybody. Dog walking is acces-
sible for the same reasons but has the additional motivator of being “purposeful
walking.” “Dog obligation” is a strong motivator for many owners who accept
that a daily walk is a reasonable expectation for a dog. The sense of responsibil-
ity to walk a dog daily is an important correlate of dog walking intention and
behavior (Brown & Rhodes 2006; Cutt et al., 2008). This sense of purpose in
walking the dog versus just walking alone or even with a human companion
for a walk can be a powerful motivator.

Dogs also provide an emotional motivator for walking. Owners may be
positively reinforced by their dogs when they take them for a walk or even look
like they might. When an owner is attached to his or her dog, being able to do
something so positive for that beloved family member is likely to be reward-
ing in and of itself, but can be especially so when reinforced by enthusiastic
dog behavior. Dog walking is a great way to build the bond between owner
and dog and, in turn, increase the motivation of the owner to meet the dog’s
need for walking.

Another form of emotional support arising from dog walking is the so-
cial facilitation effect of walking with a dog, which can increase the amount,
quality, and frequency of social interaction between people meeting outside
(McNicholas & Collis, 2000; Cutt et al., 2008; Messent, 1983). The result-
ing “social capital” can have far-reaching benefits for the residents involved in
these interactions (Wood & Christian, chapter 4, this volume).

Unfortunately, dog obesity is now a parallel issue to human obesity.
Hurley, Elliott, and Lund (chapter 8, this volume) reviewed risk factors for
obesity in dogs including genetics, concurrent diseases, demographics, diet,
and lifestyle, but also interestingly including attributes of the owner-dog rela-
tionship (Kienzle, Bergler, & Mandernach, 1998; Morris, Montoya, Bautista,
Juste, Suarez, Pefia, McCune, & Hackett, 2007; Courcier, 2009). Obesity is
also becoming an associated issue between pets and owners; the association
between overweight/obese parents and their children within households is now
also seen between overweight/obese owners and their dogs within households
(Monterio et al., 2004; Berkowitz et al., 2005; Epstein, 1998; Kienzle et al.,
1998). While obesity is a health issue at all ages, obese children also experi-
ence stigmatization and bullying more than normal weight children (Lumeng



Future directions in dog walking

etal., 2010). Dog walking is a good form of PA for both dogs and owners who
need to redress the balance between PA and calories consumed.

Dogs may benefit in other ways from being walked. Walking should be
a fun activity that is good for both the dog’s and the owner’s health, and not
something that is done just because the dog must walk. In addition, walking
the dog can help resolve dog problems including boredom and unwanted be-
haviors. Walking the dog twice a day for 30 to 60 minutes may help make the
dog calmer and happier; excess energy is spent and the dog is usually mentally

and emotionally stimulated by socializing with other dogs and people.

Dog walking and childhood obesity

'The epidemic of childhood overweight and obesity affects approximately one
out of three children in the United States (Ogden, Carroll, Curtin, Lamb, &
Flegal, 2010) and is related to a host of physical and psychological consequences
(e.g., type 2 diabetes, high blood pressure, dyslipidemia, social discrimination),
which often continue into adulthood (Daniels, 2009). Unfortunately, efforts
to prevent and treat childhood obesity on a population level have been largely
ineffective or unsustainable, as evidenced by continuing and often worsening
trends (e.g., Bethell, Simpson, Stumbo, Adam, & Gombojav, 2010). Although
overweight and obesity primarily result from energy imbalance (calories con-
sumed exceed calories expended), the problem can best be characterized as “a
medical manifestation of the complex interplay of biology and social change”
(Huang & Glass, 2008). Thus, understanding childhood obesity requires tak-
ing a complex systems approach, which considers the impact of multiple levels
of socioecological risks, from individual level factors to macrosocial factors,
on individual behavior (Huang & Glass, 2008).

Within this complex systems framework, it is important to consider
which barriers and facilitators enable or constrain obesogenic behaviors (Glass
& McAtee, 2006), including physical inactivity. Increasing the number of
opportunities for PA for children (in combination with improved quality of
diet) is clearly part of the solution to curbing the epidemic. Dog walking is a
great example of providing one such opportunity for children and families.

Dog walking can be beneficial to maintaining energy balance in children.
It has been estimated that the average energy gap for children (daily imbal-
ance of calories consumed to calories expended resulting in overweight) ranges
from 46 to 72 kilocalories per day to 110 to 165 kilocalories per day (Plachta-
Danielzik, Landsberg, Bosy-Westphal, Johannsen, Lange, & Miiller, 2008;
Wang, Gortmaker, Sobol, & Kuntz, 2006). The addition of a daily routine of
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dog walking could contribute to reducing or even eliminating this gap. Because
parents are the most influential role models for their children, activities that all
family members can participate in should be encouraged. Regular dog walk-
ing provides an opportunity for the family to engage in a more active lifestyle,
while parents are modeling the behavior for their children to learn from and
eventually participate in independently. Parents should also be encouraged to
emphasize the importance of PA for the health of the family dog, and teach
caretaking behaviors (e.g., feeding, grooming) to gradually provide the child
with a sense of responsibility for the dog’s well-being.

At present, there is a paucity of research examining the impact of dog
walking on child health and weight status, and a number of different types
of research are needed. First, nationally representative surveillance data are
necessary to determine the prevalence of dog ownership and the frequency of
dog walking among owners and their children. Second, the majority of stud-
ies of dog walking (predominantly in adults) rely on cross-sectional designs,
preventing the exploration of causality or the temporal relationships among
variables of interest. Thus, there is a critical need for longitudinal cohort studies
to determine the impact of dog walking on weight status and health. Finally,
although difficult to design, the field is lacking randomized controlled trials
of pet ownership and health.

Dog walking across cultures

The relatively rapid growth of research into dog walking as a sub-discipline
of HAI may speak to the versatility of this activity across populations and
settings. Given the ease of walking a dog for exercise (it can presumably be
done anywhere without cost beyond expenses associated with keeping a dog,
can be altered to suit the athletic ability of the person, and demands minimal
gear to accomplish), a logical conclusion would be that everyone who owns a
dog would walk it for physical activity. Two of the papers in this volume show
readers that this is not always the case (Thorpe et al.; Bauman et al.). In fact
there may be differences in populations or their circumstances that may make
dog walking less appealing or possible. For example, in one of the few studies
conducted to date with a non-Caucasian sample, older Latinos in the United
States were found to be very strongly bonded with their dogs but did not
necessarily exercise with them (Johnson & Meadows, 2002). Epidemiologi-
cal data compiled by Bauman and colleagues in this volume show that while
the prevalence of dog-keeping in industrialized countries is quite high, across

studies, dog owners do not necessarily meet recommended daily PA levels.
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Ethnic and socioeconomic differences may help to explain the fact that
owning a dog does not necessarily equate with walking a dog. In the Wood
and Christian chapter, the authors demonstrate that dog walking may con-
tribute to positive perceptions about one’s neighborhood. The notion of dog
walking contributing to social capital is an appealing one, but may be bound
to middle or upper socioeconomic status. Annual costs of keeping a dog may
preclude pet ownership for large segments of the population. However, even
for those who can afford to own a dog, if a neighborhood is unsafe or perceived
to be unsafe, dog walking may have no impact on social capital because it may
be dangerous to walk a dog. This may especially be the case if free-range dogs
are perceived as dangerous; people may be less likely to walk their own dogs.
The reality is that true stray or free-ranging dogs account for a small portion
of the dog bite problem, which is caused by loose owned dogs (Beck, 1985,
1991, 2002). However, if dogs are kept as sources of protection, then walking
them takes them away from the home that they are protecting, and may be
unlikely. There is also some evidence that walking dogs around natural set-
tings may reduce the possibility of seeing wildlife; walkers may want to enjoy
those areas without their dogs (Banks & Bryant, 2007; Sterl & Brandenburg,
2008). In addition, pet keeping practices in rural areas where dogs regularly
have more outdoor time may not include formal dog walking; both owner and
dog may actually gain more exercise but may not report this as “dog walking.”

Beyond the conjecture, little is known about dog walking in ethnically
and socioeconomically diverse populations because there has been little study
in this area. In one study, Japanese older adults were found to receive cardio-
vascular benefits from dog walking (Motooka, Koike, Yokoyama, & Kennedy,
2006), but further study is needed of diverse populations. Researchers do not
yet know the “boundaries” of dog walking across cultures, nor do they know
how cultural beliefs about dogs may affect dog walking patterns.

Methodological issues and dog walking research

A central question addressed by this volume is how well dog walking studies
can withstand scientific scrutiny. On one hand, there is a body of research find-
ings documenting the beneficial effects that dog walking can bestow on both
the dog and his or her owner (Johnson & McKenney, this volume; Bauman,
Christian, Thorpe, & Macniven, this volume). On the other hand, many of
these studies are characterized by methodological and conceptual weaknesses
that limit the interpretation of their findings (Johnson, 2010). What will it
take to advance the evidence base in this area?
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'The first discussion of this issue appeared in a peer-reviewed medical
journal 26 years ago (Beck & Katcher, 1984). The issue is periodically revived,
and recently authors have questioned why more research has not been con-
ducted in the HAI field in general. Griffin, McCune, Maholmes, and Hur-
ley (2010a) have noted the need for increased methodological rigor and the
use of sophisticated research designs (Kazdin, 2010), and they have offered
directions for future HAT research (Griffin, McCune, Maholmes, & Hurley,
2010b). There are several research designs and methodology issues that the
next generation of dog walking studies will need to address if this line of re-
search is to move to the next level of scientific rigor.

A primary reason empirical knowledge on the benefits of dog walking
has not accumulated more quickly relative to the number of studies conducted
is the inherent difficulty associated with studying the phenomena. For example,
the most straightforward way to study the effects of dog walking on a child’s
overall health and well-being would be to randomly assign children at birth
to grow up with a dog, a fish, or no pet at all, and to monitor both their physi-
cal activity level and weight management with the “dog” and “fish” groups
relative to children in the “no pet” control group. Of course, one could never
ethically conduct such a study, so researchers are limited to using survey data
to study children who do or do not have pets for a variety of reasons, knowing
that these children and their families may systematically differ on a number
of important variables that affect a child’s health and activity level, but may
have nothing to do with pet ownership and dog walking per se (e.g., income
level, parent’s health). There are statistical techniques (e.g., propensity score
matching) available to help control for these differences in large longitudinal
survey databases, but it is still possible that unmeasured variables are actu-
ally responsible for any between group differences that would otherwise be
attributed to dog walking.

On the other end of the age spectrum, multiple studies documented
in this volume have been conducted that randomly assign older adults to dog
walking, buddy walking, or no treatment control groups. However, even this
approach has its limitations. Clearly seniors with dog phobias or allergies would
be less likely to agree to participate, and those who desire to be in the dog walk-
ing group may be unwilling to risk the chance that they would be randomly
assigned to the no treatment control group. However, these issues can be dealt
with by assessing history of dog ownership, animal phobias, and allergy issues
prior to randomization, and making it clear that all study participants will be

able to participate in the dog walking group once the study is over.
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Once a volunteer subject pool is established, there are design and mea-
surement issues that further complicate how to conduct a dog walking study.
The most obvious is that the study participants will know whether or not
they have been assigned to the dog walking group. This makes it impossible
to tell if the presence of the dog is having an eftect on the health outcomes or
if it is just the novelty of having a dog to walk with or the desire to produce a
positive research outcome that results in differences from the control group.
'The inability to conduct “blind” research, where the subject, and sometimes
the researchers themselves, do not know if the subject is receiving the treat-
ment or a placebo (e.g., a sugar pill) is an inherent limitation of HAI efficacy
research, just as it is with other behavioral intervention research. Although it
is possible to have alternate treatment conditions (e.g., a human rather than a
canine walking buddy), such designs require a larger subject pool and still do
not completely rule out the possibility of spurious results.

Once a study design has been established, the researchers also must
decide which measures will be used to capture both what takes place during
the dog walking activity and the health outcomes they hope to achieve for
the senior participants. Unfortunately, at this stage of the study, many HAI
researchers decide to create their own measures, either because they have not
reviewed the literature on similar studies and the measures that have been
used, or because their search of the literature did not reveal any measures that
they felt captured what they want to measure in their study. It is difficult to
compare results across studies if the same or comparable measures are not used.
Most researcher-developed measures lack information on their psychomet-
ric properties (i.e., reliability and validity), making it difficult to know if two
different measures of the same outcome (e.g., activity level) are measuring the
same thing and would produce the same results if used simultaneously with
the same subject. Of course, there are times when researchers have no option
other than creating their own measures. However, the use of some standard
measures (in addition to the researcher-developed measures), such as acceler-
ometers and other direct measures of human and canine activity level, coupled
with standard measures of health outcomes (e.g., Body Mass Index [BMI],
blood pressure, and serum cholesterol) would allow both the direct compari-
son of outcomes across studies and meta-analytic studies to detect patterns of
outcomes that might be difficult to detect with a single study.

The research examples above only touch on the design, methodology,
and data analytic issues that must be addressed in order to increase the rigor
and utility of dog walking research. A great deal more can and has been said

about research design, methodology, and analytic approaches; reviews of other
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types of HAI interventions (Marino & Lilienfeld, 2007) should be referenced
to understand why insufficient attention to these factors limits the conclusions
that can be drawn from a given study. As evidenced by this volume, dog walk-
ing researchers have persisted despite the difficulties inherent in conducting
research in this field, and they have made significant progress in advancing
our understanding of how we can harness the power of the human-canine

bond to address public health issues such as obesity and sedentary lifestyle.

Research questions for future dog walking studies

Many additional research questions need to be answered to move forward the
field of HAI, and specifically dog walking. For example, not all dog owners
walk their dogs regularly, so it will be important to understand if there are
unique characteristics of families or the elderly who walk their dog versus those
who do not. How might these characteristics mediate or moderate the rela-
tionship between dog walking and weight? There may be associations between
dog walking and other health-related behaviors that influence weight status.
What are the barriers and facilitators of dog walking in specific populations
such as children and senior citizens (e.g., neighborhood safety, walkable streets,
open spaces, ability to control the dog), and how can interventions increase
the likelihood of overcoming these concerns? Does educating children, par-
ents, and the elderly about the importance of PA for pet health increase their
motivation to walk the dog or translate into engagement in other forms of
PA? We also need to know what is the optimal duration and intensity of dog
walking for children and older adults, or even playing with the dog, to gain
a beneficial effect. Finally, researchers should focus on the development and
dissemination of family- and community-based intervention programs that
promote dog walking, such as the “Walk a Hound, Lose a Pound” program,
described in chapter 6 of this volume.

The rapid growth of interest in dog walking research

One important lesson learned from the papers presented in this volume is just
how quickly a phenomenon can catch on in academic circles and grow into its
own movement within a field. In 2006, a dog walking research interest group
formed with two members. At writing of this volume, the group consisted
of over 50 members worldwide who either conduct dog walking research or
have a strong interest in the subject. Dubbed the “International Dog-Walking
Activity Group” (ID-WAGQG), the group provides a collaborative network to
propel forward the dog walking field.
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Perhaps the rapid growth of this field will make dog walking a viable
option as a community intervention to facilitate healthy behavior across pop-
ulations. As this growth occurs, we hope that strong scientific inquiry will
grow accordingly.
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