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Correspondence between self-reported neighbourhood-specific physical activity and accelerometer and global
position systems (GPS) monitor captured physical activity
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Background and Purpose: Regular participation 1n physical activity reduces the risk for a multitude of chronic diseases, therefore finding ways to increase population-levels of physical activity 1s of
significant interest to public health researchers. The neighbourhood built environment enables and limits physical activity, and could contribute to shifts in population-levels of physical activity. Yet to
better understand how the built environment influences physical activity, reliable and valid context-specific measures of physical activity are needed. That 1s, to obtain accurate estimates of the
neighbourhood built environments contribution to physical activity, neighbourhood-specific measures of physical activity need to be used. Unfortunately, few context-specific, or neighbourhood specific
physical activity tools have been assessed for measurement validity!-2.

Objectives: The aim of our study was to adapt a widely-used and previously validated self-report physical activity questionnaire (the International Physical Activity Questionnaire: IPAQ) to capture
neighbourhood-specific physical activity, then test measurement validity of the adapted self-reported neighbourhood-specific questionnaire against an objective measurement of neighbourhood-specific

physical activity in an adult population.

Methods: A convenience sample of n=735 adults (>18 years of age) (Calgary, Canada) were given an accelerometer (ActiGraph — wGT3X-BT) and a GPS (QStarz — BT-Q1000XT) and instructed to wear
the two devices on their hip during all waking hours for 7-consecutive days. After the 7-day wear period, participants also self-reported their physical activity using a modified version of the IPAQ. The

modified IPAQ captured frequency and minutes of physical activity undertaken d
moderate and vigorous-intensity physical activity). Participant accelerometer and

uring the last 7-days inside their neighbourhood (1.e., walking and bicycling for transportation, walking for leisure, and
| GPS data were date and time merged using the Personal Activity Location Measurement System (PALMS). We estimated

Spearman rank (r) correlations between the self-reported neighbourhood physical activities and the accelerometer-determined physical activities (light, moderate, and vigorous intensity; Freedson adult cut-
points) undertaken 1nside the neighbourhood administrative boundary (participant’s residential neighbourhood) determined by their GPS location data.

Results: Twelve participants did not have valid wear time (1.e., <10 hours on a day or <2 days) resulting in a final sample of n=63. The sample mean age(SD) was 56(14) years old and included higher
proportions of women (65.1%) and those with a university-level education (82%). Minutes/day of both total (Table 1) and neighbourhood-specific (1.e., administrative boundary; Table 2) accelerometer-
based moderate-intensity physical activity was significantly (p<<.05) correlated with self-reported neighbourhood total walking (r=0.26 and r=0.28, respectively). Minutes/day of both total and
neighbourhood-specific accelerometer-based vigorous physical activity also significantly correlated with self-reported minutes/day of neighbourhood vigorous physical activity (r=0.33 and r=0.29,
respectively). Moreover, minutes/day of neighbourhood-specific accelerometer-based light-intensity physical activity significantly correlated with self-reported minutes/day of neighbourhood cycling for

transportation (1=0.28).

Conclusions: Previous studies have found small (i.e., =<30) to medium correlations (i.e., r=.30-.59) between IPAQ estimated and accelerometer-determined physical activity?. We also found small to
medium correlations between our self-reported and accelerometer-determined physical activity for IPAQ items following their modification to capture neighbourhood specific-physical activity. Our
findings suggest that self-reported neighbourhood-specific physical activities captured during the last week, specifically administrative boundary defined neighbourhood-based walking and vigorous
physical activity are weak-to-moderately associated with accelerometer-determined physical activity. Future studies are needed however, to assess the effect of neighbourhood boundary definitions (e.g.,
400m-, 800m-, 1600m-network buffer) on the estimated associations between self-reported and objectively-measured neighbourhood-based physical activity.
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Table 1

Spearman rank correlation coefficients between average minutes a day of accelerometer-based and
self-reported neighbourhood physical activity, without objectively restricting by a geographical

neighbourhood (n=63)

Table 2

objective definition of neighbourhood (n=63)

Spearman rank correlation coefficients between average minutes a day of accelerometer-based and
self-reported neighbourhood physical activity, using neighbourhood administrative boundary as an

LPA MPA

Accelerometer

VPA MVPA

Total PA

Accelerometer

LPA MPA VPA

MVPA Total PA

0.08
0.16
0.26%
0.13
-0.07
0.04
-0.01
0.06

-0.19
-0.10
0.01

-0.12
0.14
0.00
0.08

-0.06

WT

WL
WT+WL
BT

MPA
VPA
MVPA
Total PA

0.03
-0.07
-0.13
-0.01
0.06
0.33*
0.20
0.08

0.06
0.13
0.217
0.10
-0.07
0.09
0.02
0.06

-0.06
0.00
0.14
-0.04
0.05
0.02
0.03
-0.01

WT

WL
WT+WL
BT

MPA
VPA
MVPA
Total PA

0.21
0.214
0.28*

0.21
-0.06

0.00

0.00

0.15

0.11
-0.03
-0.05
0.04
0.10
0.29*
0.20
0.14

-0.01
-0.03
-0.05
0.28*
-0.06
0.06
-0.06
-0.01

0.20
0.20
0.257
0.18
-0.06
0.02
0.00
0.14

0.09
0.09
0.12
0.24"
-0.04
0.07
0.01
0.10

p<.10, *p<0.05. LPA: light physical activity, MPA: moderate physical activity, MVPA: moderate-to-vigorous physical activity, PA: physical activity,
WT: walking for transportation, WL: walking for leisure, BT: bicycling for transportation. N-IPAQ: neighbourhood international physical activity
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GPS Data: 2/7/12016 10:23:30 PM
Latitude: 51.066797

Longitude: -114.136418
Altitude: 1057.969604

Speed: 2.831375 mi/hr
Distance: 0 mi

§| Correlated Epoch: 2/7/2016 10:23:30 PM
{ Cut Point Set: Freedson Adult VM3 (2011)
Intensity: Light (0-2689 counts/min)
Counts per Minute: 1152
8 Counts per Epoch: 96
j _‘ Epoch Length: 5 second(s)

o Directions: To here - From here

L
ASAS V1

questionnaire.

Administrative Boundaries

o

/:f:f- RANCHLANDS

&,
(o)
e, e,
rg”%p

\ [N 0a

\!
R
)

/\\\.)O o PN st
/
/

NORTKHWEST
CALGARY

BRITANNIA pprings Blvay,

R SPRINGS
lver Mead Rd NW

',
N\ Riverdale Park 5

oll/\" . ) &
4)/2/) /’//). " NW
C 2N Xy Silver Springs Golf o

\ . 9
Sandy & Country Club

Beach Park L

Terms  Send feedback 200 M bl

>
e
|

e, EL Ty iy ¢
R1a® .;-' ? B ;
g fﬁ&".' -
I': o
- }:‘
&

e

0 .

-
IR TN B [ e e e .,

- 1-:—.-—.'; _-." I ' __'ﬁ —
. = oo x \ V : :
- ‘—‘I))—.".lm;"l\l..nn"( — I

N}

A

& N R

.,
Y4 DALHOUSIE

'v:"‘” -

Vis, Y

= % <
M]M\ N
AL <

\\ o
SStates Dra N
Vi

_. 0o Indigo -
\\\

o VARSITY

Godgle
Valiant Dr NW

EDGEMONT

O\ John
< Laurie Park

O/
20
O
/

Dalhousie Station

Thomson Family Park
i:)

11.St SwW

p<.10, *p<.05. LPA: light physical activity, MPA: moderate physical activity, MVPA: moderate-to-vigorous physical activity, PA: physical activity,
WT: walking for transportation, WL: walking for leisure, BT: bicycling for transportation. N-IPAQ: neighbourhood international physical activity
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