Using GIS to integrate children’s walking interview data and objectively
measured physical activity data
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Summary: Adequate physical activity is vital for childrerfigalth. There is increasing evidence that built
environment characteristics can support or hintigsigal activity levels. There is also evidencd tha
perceptions of the built environment play a rolewdver, in terms of physical activity, the relative
importance of the objective versus perceived lamitironment is not well understood. GIS has the
potential to assist in untangling these relatigpshihis paper explores the use of GIS to integtate
derived from neighbourhood walking interviews abplaices important to children with objectively
measured physical activity data.
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1. Introduction

Physical activity is important for children’s hdaland wellbeing. There is increasing evidence that
objective characteristics of the built environmean support or hinder children’s physical activéyels
(Ding et al., 2011). There is also evidence of latienship between children’s perceptions of their
neighbourhood environment and their physical agtilévels (McCormack et al., 2010, Timperio et al.,
2004). However, much of this research is limiteditsyreliance on self or parental reports of phaisic
activity. Hume et al. (2005) addressed this linbatby objectively measuring physical activity in
conjunction with qualitative data (mental maps gmbtos) on children’s neighbourhood perceptions.
This approach is promising and the integration wdligative and quantitative data has the potendal
generate new insights in physical activity resedktime et al., 2005, McCormack et al., 2010).

GIS has played an important role in studying thati@nship between the objective environment and
physical activity. GIS can also be a useful toolqumlitative studies (Pavlovskaya, 2006, Kwan and
Knigge, 2006, Dennis, 2006, Jung and Elwood, 2016).despite this, few researchers have used GIS in
to explore perceptions of the environment and mi®ysactivity. An exception is Wridt's (2010) study
which used GIS to map children’s perceptions arel afsneighbourhoods for physical activity. Even
though physical activity was not objectively measljrthe results illustrated the usefulness of tatale



spatial analysis. The study by Pooley et al. (20¢®)t a step further, using GIS to integrate qatilie
and quantitative data about the environment andaimeey to school, thereby producing new insights
about children’s travel. This paper builds on émigtresearch by exploring the use of GIS to integra
guantitative data on the location of children’s sibgl activity with qualitative data on neighbouodo
perceptions.

2. Method

2.1 Data collection

Data for this analysis were drawn from a pilot istigation for the Kids in the City study - a stuolfy
children’s independent mobility and physical adtivin Auckland, New Zealand (Oliver et al., 2011).
Figure 1 illustrates the data collection relevanthis paper. Mobility and physical activity for awoys

and two girls aged 9 - 10 years were measuredofar donsecutive days using a Qstarz BT-Q1000 GPS
(Qstarz International Inc., Taiwan) and an Act@etelerometer (BMedical Pty Ltd, Milton, Queensland
Australia), respectively.

The children also participated in neighbourhoodkvma interviews (Carpiano, 2009) to explore their
perceptions of the neighbourhood environment a®létes to physical activity. The children took a
researcher on a tour of their neighbourhood wtaleying a digital camera and wearing a GPS unitand
digital recorder. The walking interviews lasted @D-minutes and during this time the researcherdaske
the children about “places of interest”; that igges regularly visited, and places where physictlity
occurs. The child took photos of these places dutthie interview.

Four day mobility and physical activity data Neighbourhood walking interview (places of
interest)
GPS datain 10 s Accelerometer counts Photos Transcripts
epochs in 30 s epochs

Figure 1. Data collection process
2.2 Data processing and analysis

The raw accelerometer count data for wear timeg wale manually extracted and accelerometer count
thresholds employed to determine time spent sedeatal in light, moderate, and vigorous intensity
physical activity (Puyau et al., 2004). GPS datarear times only were extracted and data pointls wi
speeds greater than 8km/hour were removed in twdecus on travel and activities conducted on fwot
bicycle. GPS records were matched to accelerordatarusing timestamps and imported into ArcGIS
9.3 (ESRI, Redlands).

The GPS data recorded during the walking interviesse imported into GIS along with a land use
dataset (Mavoa et al., 2011). Land use data irgtingethe walking interview GPS data were extradted
represent neighbourhood “places of interest” (@ps, parks, friends’ houses). The four-day GRS an
accelerometer data were combined with the placegast to determine time spent and physical
activity levels within these locations. Childreppsrceptions were examined by geocoding the intervie
transcript data.



3. Results

Figure 1 shows the percentage of time spent inmsade light, moderate and vigorous physical attivi
for each participant. Data points where the ungsemot worn and where the mode of travel wasyike|
be by vehicle were excluded.
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Figure 1. Percentage time spent in sedentary, light, modenad vigorous activity.

Figure 2 shows the route and places of interest e walking interview for participant 4 along wihe
maximum physical activity intensity at these looa. Quotes from the interview transcript have been
added to the map.



I don't really like going
over this bridge because
it feels like there is
nothing underneath it

o because they have parties

there is a lot of glass over here
down our street

Bridge over motorway

I almost got hit by a car with gangs ]

Playground in park

I come to the playground...
about three times a week

I particularly like this place
cause [ ride my bike

| come to the shop

most days around and there is
always people around Legend
my road is where mostly Maximum activity intensity

the peace and quiet is No activity
Sedentary
Light

- Moderate
0 80 160 320 Meters

Figure 2. Maximum activity intensity in walking interview ates of interest for participant 4.

During the four days of data collection, two of therticipants spent no time or very little timetieir
neighbourhood places of interest (Figure 3). Onégigant spent 43% of their valid non-vehicle tiine
places of interest.
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Figure 3. Percentage of valid non-vehicle time spent in gsaaf interest.

The alignment between the four-day data and th&imglinterview data varied between participants. Fo
example, participant 1 did not spend any time & places of interest identified on their walking
interview. Hence there was no physical activityrese locations. Yet during their interview thelkea
about visiting the places of interest “every sindgly” and being active there - “we have racesuet j
walk and stuff.”

Moderate physical activity levels were recordedpayticipants 2 and 4 at the shops, friends’ houses,
parks, and in the street. Friends’ houses and tileetswere the locations with the highest levels of
recorded moderate physical activity.

4. Discussion and conclusion

This exploratory study illustrates the potential @S in linking quantitative and qualitative dafiéhe
small sample used in this analysis means we caimast conclusions about the relationship between the
environment and children’s physical activity. Howevit provides a useful point of departure for
methodological developments for use with the lakjels in the City study. In the first instance wem

to aggregate individual data to the neighbourhamekll in order to identify specific neighbourhood
locations associated with higher levels of physamlvity, and with positive or negative percepsdor

all children in the study.

This type of analysis can identify interesting phvaena. For example, one of the participants’ sgibrt
and objectively measured data were in conflictthis case a likely explanation is that data coibect
occurred during an atypical period. From talkinghathe participant we know they were sick during th
guantitative data collection. This information walstained informally and highlights a gap in theadat
collection methods used here. In hindsight an aiidit question at the end of quantitative dataectibn
asking about any atypical events would have beefulsConflicting quantitative and qualitative data
could have implications on how the data is analysatliinterpreted.

In summary, although quantitative data are impaditaassessing physical activity levels, qualitatidata
provide contextual information not captured by ditative methods and the linking of the two dataset
has the potential to generate new insights intor¢hetionship between children’s perceptions ofrthe



environments and their physical activity levelstte long term research like this can assist plenime
designing cities that better support children’sgitgl activity, and in the short term it may idéngasily
modifiable characteristics of the environment i inhibiting children’s opportunities to be ploaly
active.
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