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Abstract	  
	   Background:	   Physical	   activity	   promotion	   has	  
become	   important	   in	  public	  health	   initiatives	  due	  
to	   its	   overwhelming	   evidence	   in	   disease	  
prevention;	   however,	   low	   participation	   rates	  
prevail.	   Research	   between	   dog	   ownership	   and	  
walking	   is	   relatively	   new,	  with	   primary	   evidence	  
from	   self-‐report	   surveys.	   Purpose:	   The	   primary	  
purpose	   of	   this	   study	   was	   to	   compare	   different	  
physical	   activity	   (PA)	   measures:	   self-‐report,	  
pedometry,	  accelerometry,	  and	  global	  positioning	  
system	   (GPS)	   and	   to	   investigate	   self-‐report	   vs.	  
direct	   measures	   of	   dog	   walking	   behaviour.	  
Methods:	  Participants	  completed	  self-‐report;	  wore	  
a	  pedometer,	  accelerometer,	  and	  GPS	  unit	  for	  four	  
days.	   Results:	   Results	   indicate	   self-‐report	   both	  
over	   and	   underestimates	   direct	   measures	   of	   PA.	  
Conclusion:	   It	   is	  recommended	  that	   investigations	  
of	  PA	  patterns	  and	  practices	  use	  direct	  measures	  
such	  as	  GPS	  combined	  with	  accelerometry.	  Health	  
&	  Fitness	  Journal	  of	  Canada	  2012;5(1):16-26.	  	  
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Background	  

Physical	   activity	   (PA)	   promotion	   has	  
become	   of	   paramount	   importance	   in	  
public	   health	   initiatives	   due	   to	   its	  
overwhelming	   evidence	   in	   disease	  
prevention	   (Warburton	   et	   al.,	   2010);	  
however,	   low	   participation	   rates	   prevail	  
(Colley	   et	   al.,	   2011;	   USDHHS,	   2004).	  
Physical	   activity	   itself	   is	   a	   collection	   of	  
various	   behaviours	   that	   may	   require	  

targeted	   intervention	   (Rhodes	   et	   al.,	  
2007a)	  and	  the	  most	  popular	  PA	  of	  choice	  
is	   regular	  walking	   (Canadian	  Fitness	   and	  
Lifestyle	  Research	  Institute,	  2002;	  Ham	  et	  
al.,	  2009).	  Walking	  has	  established	  health	  
benefits	   (Brown	   et	   al.,	   2007;	   Manson	   et	  
al.,	   2002;	  Manson	   et	   al.,	   1999;	   Pucher	   et	  
al.,	   2010),	   so	   it	   stands	   to	   reason	   that	  
promotion	   initiatives	   focused	   on	  
increasing	  walking	  behaviour	  are	  needed.	  	  

Promotion	   interventions	   should	   be	  
based	  on	  evidence	  of	  reliable	  correlates	  of	  
PA	   behaviour	   (Courneya,	   2004).	   To	   this	  
end,	   research	   has	   demonstrated	   that	  
walking	   is	   related	   to	   environmental	  
characteristics	   (Owen	   et	   al.,	   2004),	   and	  
personal	   intentions/motives	   (Rhodes	   et	  
al.,	   2006;	   Rhodes	   et	   al.,	   2007b).	   An	  
additional	   correlate	   of	   regular	   walking	  
that	   has	   seen	   considerable	   attention	  
recently	   is	   dog	   ownership	   (Brown	   and	  
Rhodes,	   2006;	   Coleman	   et	   al,	   2008;	  
Schofield	   et	   al.,	   2005;	   Cutt	   et	   al.,	   2007;	  
Cutt	   et	   al.,	   2008;	   Salmon	   et	   al.,	   2010).	  
Specifically,	   dog	   owners	   report	   more	  
walking	   during	   leisure-‐time	   than	   non-‐
owners	   (Brown	   and	   Rhodes,	   2006;	   Oka	  
and	   Shibata,	   2009;	   Owen	   et	   al.,	   2004;	  
Hoerster	  et	  al,	  2011;	  Reeves	  et	  al.,	  2011),	  
and	   have	   been	   observed	   	   to	   engage	   in	  
more	   walking	   during	   leisure-‐time	   than	  
non-‐owners	   (Temple	   et	   al.,	   2011).	   These	  
findings	   have	   support	   across	   several	  
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different	   countries	   and	   appears	   to	   be	  
within	  the	  small-‐medium	  effect	  size	  range	  
when	  reading	  the	  extant	  research	  (Cohen,	  
1992).	  	  

Research	   between	   dog	   ownership	  
and	   walking	   is	   in	   its	   relative	   infancy	   at	  
present,	  with	  primary	  evidence	  from	  self-‐
report	   surveys.	  While	   researchers	  do	  not	  
advocate	   a	   practice	   of	   getting	   a	   dog	  
merely	  to	  increase	  walking,	  interventions	  
focused	  on	  dog-‐owners	  who	  currently	  do	  
not	   walk	   their	   dogs,	   and	   Society	   for	   the	  
Prevention	   of	   Cruelty	   to	   Animals	   (or	  
similar)	   walking	   programs	   seem	   like	   a	  
viable	   future	   for	   this	   line	   of	   research.	  
Furthermore,	   continued	   measurement	  
and	  monitoring	  of	  dog-‐walking	  behaviour	  
seems	   important	   as	   we	   move	   to	   models	  
that	   explain	   leisure-‐time	   walking	  
behaviour.	   Thus,	   the	   accurate	  
measurement	  of	  dog	  walking	  behaviour	  is	  
important	  for	  these	  future	  initiatives.	  

Measuring	  dog	  walking	  behaviour	  has	  
some	   obvious	   challenges.	   The	   quality	   of	  
the	   walk	   in	   terms	   of	   PA	   intensity,	  
duration	   and	   frequency	   may	   be	   more	  
variable	   than	   those	   who	   walk	   without	   a	  
dog.	   Frequent	   stops	   along	   the	   walk	   are	  
inevitable	   and	   off-‐leash	   components	   of	  
the	   walk	   with	   periods	   of	   standing	   are	  
likely.	   Self-‐reports	   of	   walking	   behaviour	  
may	   not	   be	   valid	   because	   they	   typically	  
ask	   for	   “chunks”	   of	   behaviour	   or	   overall	  
summaries	   and	   the	   stops	   and	   standing	  
could	   be	   included	   in	   these	   assessments.	  
The	   walk	   is	   also	   probably	   tied	   to	   the	  
environmental	   context	   more	   than	   non	  
dog	   owners	  who	  walk.	   	   Dog	  walkers	   are	  
likely	  to	  seek	  parks	  or	  places	  where	  their	  
animal	  can	  run.	  Thus,	  the	  issue	  of	  “where”	  
the	   walk	   occurred	   may	   be	   even	   more	  
important	   to	   understanding	   dog	   walking	  
than	   regular	   walking	   behaviour.	   At	   this	  
early	   phase	   of	   dog	   walking	   research,	   a	  
better	   understanding	   of	   measurement	  

issues	   and	   limitations	   with	   focused	  
recommendations	  seems	  prudent.	  

Therefore,	   the	   purpose	   of	   this	   study	  
was	  twofold:	  1)	  	  to	  highlight	  and	  contrast	  
four	   different	   forms	   of	   measurement	   for	  
the	   purpose	   of	   dog	   walking	   behaviour:	  
self-‐report,	   pedometry,	   accelerometry,	  
and	  global	  positioning	   system	  (GPS),	   and	  
2)	   to	   compare	   self-‐report	   and	   direct	  
measures	   of	   dog	   walking	   behaviour.	   It	  
was	   hypothesized	   that	   GPS	   would	   offer	  
the	   most	   comprehensive	   assessment	   of	  
the	   walking	   experience,	   followed	   by	  
accelerometers,	   and	   self-‐report	   would	  
both	   overestimate	   and	   underestimate	  
direct	   measures	   of	   dog	   walking	  
behaviours.	  
	  
Methods	  

Twenty	   (10	   female,	   10	   male)	   adult	  
(average	   age	   48.1	   yrs)	   dog	   owners	   from	  
the	   Greater	   Victoria	   area	   were	   recruited	  
to	   participate	   in	   the	   study.	   Dog	   owners	  
were	  recruited	  from	  a	  list	  developed	  from	  
a	   previous	   dog	   walking	   study;	   via	   an	  
email	  sent	  to	  University	  of	  Victoria	  faculty	  
and	  staff	  departmental	  email	  lists;	  and/or	  
posters	   distributed	   throughout	   the	  
Greater	   Victoria	   area.	   Participants	   were	  
asked	   to	   wear	   a	   pedometer	   (Lifestyles	  
Digi-‐walker	   SW-‐200)	   and	   accelerometer	  
(Actigraph	   GT1M)	   all	   day	   and	   to	   wear	   a	  
GPS	  unit	  (Garmin	  Forerunner	  205)	  during	  
all	  dog	  walks	  during	  a	  4	  day	  period.	  At	  the	  
end	  of	  the	  4	  days,	  participants	  completed	  
a	   questionnaire.	   The	   questionnaire	  
included	   measures	   of	   demographics,	  
neighbourhood	   environment,	   health	  
information,	   past	   regular	   leisure	   time	  
walking	  with	   and	  without	   their	   dog,	   and	  
dog	   demographics	   (breed,	   age,	   size,	  
gender,	  health	  status).	  	  

Using	   the	   validated	   Godin	   Leisure	  
Time	   Exercise	   Questionnaire	   (GLTEQ)	  
(Godin	   et	   al.,	   1986;	   Godin	   and	   Shephard,	  
1985;	  Shephard,	  1997)	  participants	  were	  
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asked	  to	  recall	   their	  average	  dog	  walking	  
and	   their	   total	   leisure	   time	  walking	  with	  
and	   without	   their	   dog	   over	   the	   past	   4	  
days	   (the	   same	   days	   that	   they	   wore	   the	  
accelerometer	   and	   GPS	   watch).	   In	   this	  
particular	   study,	   it	   made	   sense	   to	   have	  
two	   very	   analogous	   measures	   for	   both	  
leisure	   time	   walking	   and	   dog	   walking	  
(Sudman	  and	  Bradburn,	  1983).	  Therefore,	  
leisure-‐time	  walking	  was	  requested	  in	  the	  
same	  transparent	  way	  using	  the	  format	  of	  
the	   GLTEQ.	   The	   GLTEQ	   contains	   three	  
open-‐ended	   PA	   questions	   pertaining	   to	  
the	  average	   frequency	  of	  mild,	  moderate,	  
and	   strenuous	   physical	   activities	   (with	  
examples	  of	  each)	  during	  free	  time	  during	  
a	   typical	   week.	   The	   GLTEQ	   was	   also	  
modified	   to	   include	   an	   open-‐ended	  
assessment	   of	   average	   duration	   of	  
physical	  activities	  and	  walking	  in	  minutes.	  
Mild,	   moderate,	   and	   strenuous	   physical	  
activities	   were	   changed	   to	   mild	   (slow	  
walk),	   moderate	   (average	   pace),	   and	  
strenuous	   (very	   brisk	   pace)	  walking	   and	  
dog	  walking,	  respectively,	  for	  the	  walking	  
measure	   and	   has	   been	   used	   previously	  
(Rhodes	  et	  al.,	  2007b;	  Rhodes	  et	  al.,	  2009;	  
Rhodes	  et	  al.,	  2006).	  	  

The	   Digi-‐Walker	   SW	   series	  
pedometer	  has	  been	  previously	  validated	  
(Schneider	   et	   al.,	   2004;	   Swartz	   et	   al.,	  
2003)	   and	   accurately	   measures	   steps	  
(Crouter	   et	   al.,	   2003;	   LeMasurier	   et	   al.,	  
2004).	  Participants	  wore	  the	  Digi-‐Walker	  
SW200	   for	   4	   consecutive	   days	   from	   the	  
time	   they	   rose	   in	   the	  morning	   until	   they	  
went	   to	   bed	   in	   the	   evening.	   Step	   counts	  
from	  the	  pedometer	  were	  recorded	  daily.	  

The	   Actigraph	   GT1M	   accelerometer	  
has	  been	  shown	  to	  have	  good	  reliability	  in	  
measuring	  both	  steps	  and	  counts	  (Silva	  et	  
al.,	   2010)	   and	   is	   a	   more	   consistent	  
measurement	   tool	   than	   previous	  
Actigraphs	   (Rothney	   et	   al.,	   2008).	  
Participants	   wore	   the	   Actigraph	   GT1M	  
accelerometer	   for	   4	   consecutive	   days	  

from	   the	   time	   they	   rose	   in	   the	   morning	  
until	   they	   went	   to	   bed	   in	   the	   evening.	  
Accelerometer	  data	  provided	  a	  daily	  step	  
count	   as	   well	   as	   time	   spent	   in	   light,	  
moderate,	  and	  vigorous	  activity.	  

The	  Garmin	  Forerunner	  205	  is	  a	  GPS-‐
enabled	   personal	   trainer	   that	   allows	   one	  
to	  chart	  pace,	  time,	  and	  distance	  travelled.	  
Coutts	   and	   Duffield	   (2010)	   have	   shown	  
that	  GPS	  devices	  have	  an	  acceptable	  level	  
of	  accuracy	  for	  both	  peak	  speed	  and	  total	  
distance.	  They	  caution,	  however,	   that	   the	  
GPS	   devices	   should	   not	   be	   used	  
interchangeably.	   Participants	   wore	   the	  
same	   Garmin	   Forerunner	   205	   GPS	   unit	  
during	   all	   dog	   walks	   over	   the	   4	   day	  
period.	  GPS	  data	  provided	  distance,	   time,	  
pace,	   weather	   temperature	   and	   wind	  
speed,	   and	   location	   of	   walk	   (park,	  
residential	   or	   a	   combination).	  
Participants	  completed	  an	  activity	   log	  for	  
each	  dog	  walk	  over	  the	  four	  days.	  

To	   compare	   self-‐report	   and	   direct	  
accelerometry	   measures	   of	   dog	   walking	  
behaviour	   the	   percent	   mean	   difference	  
was	   calculated	   using	   the	   formula	   [(self-‐
report	   mean	   –	   direct	   mean)/direct	  
mean]*100	   (Prince	   et	   al.,	   2008).	   For	  
comparison	   of	   the	   four	   measurement	  
methods,	   descriptive	   statistics	   were	  
calculated	   for	   all	   variables	   measured,	  
including	   mean,	   standard	   deviation	   and	  
range.	  	  	  

	  
Results	  

The	   majority	   of	   participants	   were	  
Caucasian	   adults,	   with	   a	   college	   or	  
university	   degree,	   and	   an	   annual	   income	  
of	  $75,000	  to	  $100,000	  (Table	  1).	  	  

Table	  2	  provides	   a	  descriptive	  of	   the	  
various	   measures	   currently	   available	   to	  
measure	  dog	  walking.	  As	  seen	  in	  Table	  2,	  
self-‐report	   and	   pedometers	   are	  
inexpensive	   measurement	   tools	   that	  
provide	   basic	   information.	   Information	  
regarding	   time,	   intensity,	   and	   duration	  
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can	  be	  attained	  from	  self-‐report,	  while	  the	  
pedometer	  can	  provide	  a	  step	  count	  for	  a	  
specified	   period	   of	   time.	   The	  
accelerometer	   is	   much	   more	   expensive	  
than	   self-‐report	   and	   pedometers;	  
however,	  it	  can	  provide	  more	  specific	  and	  
detailed	   information	   including	   activity	  
counts,	   energy	   expenditure,	   steps	   taken,	  
activity	   intensity	   levels,	   and	   METs.	   The	  
GPS	   unit	   is	   half	   the	   cost	   of	   the	  
accelerometer	   and	   also	   provides	   specific	  
and	   detailed	   information	   regarding	  
location,	   speed,	   duration,	   and	   weather	  
conditions	  during	  the	  dog	  walk.	  

	  
Table	  1:	  Participant	  Demographics.	  	  
	  
	   Mean	  (SD)	  
Humans	   	  
Age	  (yrs)	   47.8	  (13.3)	  
	   	  
Gender	   10	  female	  
	   10	  male	  
	   	  
Ethnicity	   Caucasian	  
	   	  
Education	   College	  or	  University	  	  
	   	  
Employment	  
status	  

Paid	  full	  time	  

Income	   $75,000	  -‐	  $100,000	  
	   	  
Height	  (cm)	   171.7	  (10.3)	  
Weight	  (kg)	   73.8	  (14.5)	  
BMI	   0.25	  (0.04)	  
	   	  
Canines	   	  
Age	  (yrs)	   5.5	  (3.2)	  
	   	  
Gender	   9	  female	  
	   11	  male	  
	   	  
Weight	  (kg)	   24.0	  (15.9)	  
	   	  

Table	   3	   compares	   self-‐reported	  
walking	  with	   direct	   assessment	   of	   PA	   by	  
accelerometry.	   The	   results	   indicate	   that	  
participant’s	   self-‐report	   significantly	  
underestimated	   the	   total	   minutes	   spent	  
with	   their	   dog	   by	   -‐26.9%	   (r	   =	   0.54,	   p	   >	  
0.05).	   Self-‐report	   and	   the	   direct	  
accelerometry	  measure	  of	   the	   time	  spent	  
at	   a	  moderate	   to	   vigorous	   intensity	  with	  
their	  dog	  differed	  by	  only	  1%	  (r	  =	  0.41,	  p	  
>	   0.05)	   indicating	   dispersion	   within	   the	  
data.	   Self-‐report	   overestimated	   the	  
overall	   time	   spent	   at	   a	   moderate	   to	  
vigorous	   intensity	   with	   or	   without	   their	  
dog	  by	  60%	  (r	  =	  -‐0.16,	  p	  >	  0.05).	  

Table	  4	  summarizes	  the	  GPS	  data	  and	  
provides	   details	   such	   as	   time,	   pace,	  
distance,	   speed,	   temperature,	   location,	  
and	   number	   of	   pauses	   during	   the	  walks.	  
Figures	  1	   and	  2	   are	   examples	  of	   the	  GPS	  
and	  accelerometry	  output	  respectively.	  

	  
Discussion	  

The	  aim	  of	  this	  study	  was	  to	  compare	  
and	   contrast	   four	   forms	   of	  measurement	  
for	   the	   purposes	   of	   dog	   walking	  
behaviour	   and	   to	   investigate	   self-‐report	  
vs.	   direct	   measures	   of	   dog	   walking	  
behaviour.	   When	   comparing	   the	   four	  
methods	   of	   measurement	   (see	   Table	   2),	  
GPS	   and	   accelerometry	   provided	  
measures	  of	   intensity	  and	  duration	  of	  PA	  
with	   GPS	   also	   providing	   an	   actual	  
measure	   of	   the	   physical	   environment.	  
Because	   dog	   walking	   is	   one	   of	   the	   more	  
popular	  recreational	  activities	  in	  Western	  
countries	   (Banks	   and	  Bryant,	   2007),	   it	   is	  
imperative	   for	   research	   purposes	   to	   be	  
able	   to	   measure	   the	   intensity	   of	   PA	   to	  
determine	   if	   this	   activity	   is	   contributing	  
to	   improved	   health	   benefits	   to	   the	  
participant.	   According	   to	   Brown	   et	   al.	  
(2007)	  60	  minutes	  of	  moderate-‐intensity	  
PA	  per	  week	  provides	  protective	  benefits	  
for	   cardiovascular	   disease	   and	   diabetes.	  
Walking	  and	  moderate-‐intensity	  	  PA	  	  have	  
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Table	  2:	  Comparison	  of	  four	  forms	  of	  measurement	  for	  the	  purposes	  of	  dog	  walking	  
behaviour.	  	  
	  
Feature	   Self-‐

report	  
Lifestyles	  SW200	  

pedometer	  
Actigraph	  GT1M	  
accelerometer	  

Garmin	  
Forerunner	  205	  

	   	   	   	   	  
Cost	   minimal	   $20	  	   $300	  	   $150	  	  

Dimensions	  (cm)	  
	  

5.1	  x	  3.8	  x	  1.9	   3.8	  x	  3.7	  x	  1.8	  
5.33	  x	  6.86	  x	  

1.78	  
Weight	  (g)	   	   21	   27	   77	  

Sensor	  mechanism	  
	   coiled	  spring-‐

suspended	  lever	  arm	  
tri-‐axial	  

acclerometer	   GPS	  enabled	  

Capacity	  

	  

99999	  steps	   16	  MB	  

1000	  laps	  
100	  waypoints	  
50	  routes	  

Battery	  Life	  
	  

2	  years	  
20	  days	  -‐	  

rechargeable	  
10	  hours,	  

rechargeable	  

Communication	  
	  

digital	  counter	  display	   USB	  cable	  
USB	  cable/	  	  

docking	  cradle	  
Software	   	   n/a	   Actilife	   Garmin	  Connect	  

Calibration	  
	  

	   Factory	  calibration	  
Factory	  

calibration	  

Water	  Resistant	  

	  

	   	  

submersible	  to	  1	  
m	  for	  up	  to	  30	  

min	  
Step	  count	   	   	   	   	  
Energy	  expenditure	   	   	   	   	  
Activity	  intensity	  levels	   	   	   	   	  
METs	   	   	   	   	  
Weather	  conditions	   	   	   	   	  
Pace	   	   	   	   	  
Time	   	   	   	   	  
Distance	   	   	   	   	  
Ease	  of	  use/feedback	  to	  
layperson	  
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Table	  3:	  Self-report	  in	  comparison	  to	  
direct	  measures	  of	  dog	  walking	  
behaviour.	  	  
	  

	  

%	  Mean	  
Difference	  

Pearson	  

Total	  minutes	  
	  with	  dog	   -‐26.9	   0.54*	  

MVPA	  with	  dog	   1.0	   0.41	  

Total	  MVPA	   59.6	   -‐0.16	  

	  
Note.	  MVPA	  =	  moderate	  to	  vigorous	  PA	  
	  
Table	  4:	  GPS	  dog	  walking	  results.	  	  

	  
	   Average	   Min	   Max	  

time	  
(h:min:sec)	   0:37:36	   0:11:11	   2:20:44	  
moving	  
pace	  
(min/km)	   0:14:29	   0:06:46	   0:18:45	  
distance	  
(km)	   2.5	   0.3	   12.8	  
avg	  speed	  
(kph)	   4.3	   1.0	   8.9	  
max	  speed	  
(kph)	   8.4	   5.0	   14.0	  
temp	  (C)	   10.7	   -‐1.0	   21.7	  
wind	  speed	  
(kph)	   11.4	   1.3	   27.2	  
park	  (%)	   17.9	   	   	  
sidewalk	  
(%)	   28.6	   	   	  
combination	  
parks/	  
sidewalks	  
(%)	   42.9	   	   	  
unknown	   10.7	   	   	  
#	  pauses	   0.77	   0	   6	  
duration	  of	  
pauses	  
(h:min:sec)	   0:05:00	   0:00:07	   1:00:00	  

	  
	  

	  
	  
	  

Figure	  1:	  Sample	  GPS	  output	  from	  the	  
Garmin	  Forerunner	  205.	  
	  

	  
	  
	  
Figure	  2:	  Sample	  GT1M	  accelerometer	  
output.	  

	  

	  
been	   shown	   to	   be	   equally	   effective	   at	  
providing	   risk	   reductions	   as	   the	  
equivalent	  energy	  expenditure	  from	  more	  
vigorous-‐intensity	   PA	   (Brown	   et	   al.,	  
2007).	  This	  may	  explain	  why	  dog	  owners	  
cite	   exercising	   through	   dog	   walking	   as	  
one	   of	   the	   benefits	   of	   dog	   ownership	  
(Duvall	   Antonacopoulos	   and	   Pychyl,	  
2010),	  in	  addition	  to	  a	  host	  of	  other	  social	  
and	   psychological	   salutary	   advantages	  
(Epping,	   2011).	   The	   GPS	   provided	  
information	   regarding	   the	   nature	   of	   the	  
dog	   owner’s	   walking	   behaviour,	   i.e.,	   was	  
the	   walk	   continuous	   or	   punctuated	   by	  
sporadic	   or	   regular	   breaks.	   As	   seen	   in	  
Table	   4,	   this	   particular	   group	   of	   dog	  
owners	  paused	  infrequently	  and	  for	  short	  
durations.	  GPS	  also	  provided	  the	  speed	  of	  
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walking	  which	  can	  be	  interpreted	  as	  light,	  
moderate	  or	  vigorous	  when	  compared	   to	  
a	  compendium	  of	  PA.	  Accelerometry	  data	  
may	  also	  indicate	  if	  the	  dog	  owner	  walked	  
continuously	   or	   took	   breaks	   as	   can	   be	  
seen	   by	   dips	   in	   the	   intensity	   at	   certain	  
times	   during	   the	  walk	   (see	   Figure	   2).	   By	  
using	   a	   combination	   of	   GPS	   and	  
accelerometry,	   researchers	   can	   see	   the	  
nature	   of	   the	   walk	   (continuous	   or	  
discontinuous	   walking)	   and	   actual	  
location	   from	   the	   GPS	   data	   and	   the	  
intensity	   or	   time	   at	   MVPA	   from	   the	  
accelerometer.	  

Advantages	   of	   using	   accelerometry	  
for	   dog	  walking	   research	   include	   ease	   of	  
use,	   reliability,	  and	  accuracy	  (LeMasurier	  
et	   al.,	   2004),	   however,	   use	   of	  
accelerometry	   is	   reliant	   on	   self-‐report	   to	  
identify	  when	  dog	  walks	   and/or	  PA	   took	  
place.	  Newer	  accelerometer	  models,	   such	  
as	   the	   ActiTrainer,	   have	   been	   developed	  
to	   record	   heart	   rate	   (HR)	   as	   well	   as	  
activity	   counts	   and	   vector	   magnitude,	  
energy	   expenditure,	   steps	   taken,	   activity	  
intensity	   levels,	   and	   subject	   position,	  
providing	   another	   direct	   measure	   of	  
activity	  intensity	  (Actigraph	  n.d.).	  	  

GPS	   units	   are	   attractive	   for	   dog	  
walking	   research	   because	   they	   have	   the	  
added	   feature	   of	   measuring	   the	  
environment	   in	   which	   the	   dog	   walk	  
actually	   takes	   place.	   Indeed,	   future	  
research	  must	  consider	  the	  importance	  of	  
the	   physical	   environment	   or	   ‘place’	   on	  
dog	   walking	   (Cutt	   et	   al.,	   2007)	   and	  
improve	   our	   understanding	   of	   the	  
relationship	   between	   PA	   behaviour	   and	  
environmental	   attributes	   (Krenn	   et	   al.,	  
2011).	   The	   added	   feature	   of	   knowing	  
where	   dog	   owners	   are	   walking	   may	  
contribute	   to	   smart	   growth	   urban	  
planning	   decisions	   (Durand	   et	   al.,	   2011),	  
and	   promoting	   dog	   walking	   as	   an	  
intervention	  for	  increasing	  PA.	  

Disadvantages	   of	   the	   GPS	   unit	   may	  
include	   the	   slow	   fix	   time,	   short	   battery	  
life,	   and	   inability	   to	   use	   the	   device	  
indoors.	   Fix	   time	   is	   the	   time	   required	   to	  
gain	  a	  satellite	   fix	  once	  the	  unit	   is	  turned	  
on.	   This	   can	   take	   as	   little	   as	   35	   seconds	  
but	  can	  take	  longer.	  If	  participants	  do	  not	  
wait	  for	  the	  fix	  to	  occur,	  data	  may	  be	  lost	  
(Kerr	   et	   al.,	   2011).	  Battery	   life	   is	   limited,	  
therefore,	  if	  participants	  go	  for	  several	  or	  
extended	  walks,	  or	  forget	  to	  turn	  the	  unit	  
off	   between	   walks,	   the	   battery	   may	   die	  
causing	   a	   loss	   of	   data	   (Kerr	   et	   al.,	   2011).	  
Data	   collection	   is	   limited	   to	   time	   spent	  
outdoors	   and	   does	   not	   allow	   for	  
measurement	   of	   the	   dog	   owners’	   daily	  
activity	  (both	  indoors	  and	  out).	  It	  must	  be	  
recognized	  that	  GPS	  technologies	  can	  also	  
fail	   to	   record	   under	   heavy	   tree	   canopy	  
and	   in	   dense	   urban	   areas	   (Rodriquez	   et	  
al.,	  2005).	  

It	  is	  recommended	  that	  future	  studies	  
using	   GPS	   use	   models	   that	   are	   able	   to	  
produce	  a	  fast	  fix	  time	  (35	  seconds),	  have	  
a	  minimum	  12	  hour	  battery	  life,	  and	  have	  
improved	   accuracy	   and	   sensitivity	   to	  
provide	   accurate	   results	   at	   a	   minimum	  
signal	   strength	   (Kerr	   et	   al.,	   2011).	  A	  GPS	  
unit	   that	   is	   capable	   of	   measuring	   HR	   is	  
recommended	   as	   a	   complement	   to	   using	  
speed	   of	   walking	   to	   determine	   activity	  
intensity.	  Ideally,	  the	  GPS	  unit	  would	  also	  
include,	   or	   be	   worn	   with	   an	  
accelerometer	   so	   that	   the	   time	   spent	  
indoors	   would	   be	   measured.	   However,	  
GPS	   is	  also	  reliant	  on	  self-‐report	  (Kerr	  et	  
al.)	  to	  identify	  when	  dog	  walks	  and/or	  PA	  
took	  place.	  

Based	   on	   the	   recognized	   limitations	  
of	   self-‐report	   (Prince	   et	   al.,	   2008)	   it	  was	  
hypothesized	   that	   self-‐reports	   compared	  
to	  direct	  measures	  would	  be	  variable	  and	  
that	   direct	   measures	   would	   provide	   a	  
more	   comprehensive	   measure	   of	   dog	  
walking	   behaviour	   compared	   to	   self-‐
report.	  Self-‐report	  and	  the	  direct	  measure	  
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of	   the	   time	   spent	   at	   a	   moderate	   to	  
vigorous	  intensity	  with	  their	  dog	  differed	  
by	   only	   1%	   with	   an	   insignificant	  
correlation	   of	   0.41,	   (p	   >	   .05).	   This	  
indicates	  high	  dispersion	  within	   the	  data	  
as	   the	   range	   for	  %	  mean	   difference	   was	  	  	  	  
-‐100%	   to	   212%	   for	   this	   sample.	   Our	  
result	   supports	   those	   of	   Prince	   et	   al.	  
(2008)	   that	   self-‐report	   both	   over	   and	  
underestimates	  direct	  measures	  of	  PA.	  To	  
rely	   on	   self-‐report	   alone	   is	   not	  
recommended	   and	   the	   use	   of	   a	   direct	  
measure	   is	   prudent.	   Since	   it	   has	   been	  
shown	   that	   dog	   ownership	   facilitates	  
walking	   behaviour	   (Temple	   et	   al.,	   2011;	  
Brown	   and	   Rhodes,	   2006;	   Thorpe	   et	   al.,	  
2006);	  yet	  not	  all	  dog	  owners	  are	  meeting	  
PA	   recommendations	   (Hoerster	   et	   al.,	  
2011;	   Oka	   and	   Shibata,	   2009),	   using	   a	  
more	   accurate	   measure	   of	   walking	  
intensity	   and	   duration	   is	   important	   for	  
future	   research.	  Direct	  measures	   such	   as	  
GPS	   and	   accelerometry	   may	   be	   used	   to	  
obtain	  valid	  and	  reliable	  data	  as	  well	  as	  be	  
motivational	   for	   the	  wearers	   to	   see	   their	  
actual	   intensity,	   time	   and	   distance	  
travelled.	  

A	   limitation	  of	   the	  study	   is	   the	  small,	  
non-‐random	   sample.	   We	   recruited	   dog	  
owners	   who	   were	   regular	   walkers	   (at	  
least	  4	  times	  per	  week,	  for	  a	  minimum	  of	  
30	   minutes	   at	   a	   moderate	   pace)	   to	  
determine	   the	   walking	   patterns	   of	   dog	  
owners	   in	   an	   urban	   setting.	   The	   small	  
sample	   size	   may	   include	   outliers;	  
however,	   the	   result	   does	   support	   the	  
meta	  analysis	  by	  Prince	  et	  al.	  (2008).	  	  
	  
Conclusion	  

In	   summary,	   this	   study	   supports	   the	  
findings	   that	   self-‐report	   both	   over	   and	  
underestimates	   direct	   measures	   of	   PA.	  
Therefore	  it	  is	  recommended	  that	  for	  dog	  
walking	   studies,	   and	   perhaps	   other	  
investigations	   of	   PA	   patterns	   and	  

practices,	   a	   direct	   measure	   such	   as	   GPS	  
combined	  with	  accelerometry	  be	  utilized.	  
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