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Objectives

Review the rationale for using Google Street View to
conduct built environment audits

Discuss the advantages and disadvantages of this
approach

Experiment with auditing using Street View imagery

Discuss current challenges and future directions for
Implementing image-based audits



Social Environment (societal values and preferences,
public policies, economic/market factors)

Built Environment (land use patterns, the

transportation system, and design features)

Individual (demographics, household and
lifestyle characteristics, preferences, culture,
genetic factors/biological dimensions, time

allocation)

Physical
Activity

l

Health

Committee on Physical Activity, Health, Transportation, and Land Use. 2005. Does the Built Environment Influence Physical
Activity? Examining the Evidence. Transportation Research Board, Special Report 282.



Measuring the Built Environment

Brownson et. al (2009) identified 3 general approaches:

1. Perceived measures Subjective /
obtained from surveys of =  Self-report
participants

Obtaining measures from
existing data sets (e.g.,

using GIS) Objective

Systematic observational
audits by trained observers

Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis JF. 2009. Measuring the Built Environment for Physical
Activity: State of the Science. American Journal of Preventive Medicine, 36(4): S99-S123.



GIS Measures of the Built Environment

- General Approach

= Spatial databases (map layers) are used to
develop metrics of BE variables within some area
that is assumed to represent exposure

= e.g. Intersection density w/in buffer around home,
recreational facilities w/in a census tract, count of
abandoned buildings along route to school



GIS Measures of the Built Environment

Limitations

= Avallability of large-scale GIS data varies
geographically (typically better in urban areas)

s GIS layers may not include the spatial detail or
descriptive detail (attributes) needed for research
purposes

= Linking behavior to GIS layers can be complex
(where do we measure?)
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GIS Measures of the Built Environment

Spatial variability in GIS data coverage
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Location of 540,843
crimes reported by the
Indianapolis Police Dept.
1996-2006
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GIS Measures of the Built Environment

Lack of detall
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Park locations were
available in GIS, but
distribution and timing of
recreational amenities
w/in parks and elsewhere
(e..g, schools and
neighborhoods) needed to
be manually interpreted.
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GIS Measures of the Built Environment

Exposure —where do we measure?



Social Science & Medicine 69 (2009) 1306-1310

Neighbourhoods in eco-epidemiologic research: Delimiting personal exposure
areas. A response to Riva, Gauvin, Apparicio and Brodeur

Basile Chaix *®*, Juan Merlo ¢, David Evans®29, Cinira Leal*P, Sabrina Havard *®

Int. J. Epidemiol. Advance Access published March 21, 2007
Commentary: Investigating neighbourhood

effects on health—avoiding the ‘Local Trap*

Steven Cummins
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Troped PJ, Wilson JS, Matthews CE, Cromley EK, Melly SJ. 2010
American Journal of Preventive Medicine, 38(4):429-438.

. The built environment and location-based physical activity.
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Systematic Observations

- Fleld Audits

= Trained observers walk or drive through the study area
and identify the presence/absence of built
environment characteristics and their condition

o e.d., are sidewalks present?, are they in good shape?
recreational facilities? levels of physical disorder? etc.

= Provides a human perspective that is not captured In
most “top-down” GIS data



Systematic Observations

Limitations of Field Audits include...

= Time and expense if data are needed for large or
geographically dispersed areas

= May need to train large groups of people to collect
data

= |t’s not possible to go back in time to evaluate
environmental conditions as they existed in the past
(e.g., to support retrospective longitudinal studies)



New Methods to Measure
Built Environment

Omnidirectional Imagery

= Simultaneous collection of images in multiple
directions from a single location producing a
panoramic view

= Allows the viewer to virtually walk or drive through a
community to observe characteristics

= Imagery provides a visual record of built environment
characteristics (potential for retrospective studies)



SRR

What’s Omnidirectional Imagery?

= Example of an omnidirectional imaging system




Street View

Image coverage
continues to expand
s North America

- US, some of
Canada & Mexico

Western Europe
Australia and NZ

m]
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= Africa
- South Africa
= Asia
- Japan, Hong Kong,  Coverage along pedestrian routes
Shanghai IS being added selectively via cycle
= South America and person-mounted systems

- Brazil
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New Methods to Measure
Built Environment

Omnidirectional Imagery

s How useful is this type of imagery for replacing or
supplementing field audits?

= Can it support more efficient and extendable
alternatives to field-based observational surveys?
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ALR Funded Study

1. Examine the agreement between observational
measures of the built environment derived from
the interpretation of omnidirectional imagery
and in-person field audits conducted using the
same measurement instrument.

2. Work with practitioners and researchers to develop
easy-to-use training materials and protocols for
conducting built environment audits with
omnidirectional imagery



Rundle AG, Bader MDM, Richards CA, Neckerman KM, Teitler JO. Using
Google Street View to Audit Neighborhood Environments. American Journal
of Preventive Medicine 2010;40(1):94-100.

Taylor BT, Fernando P, Bauman AE, Williamson A, Craig JC, Redman S.
Measuring the Quality of Public Open Space Using Google Earth. American
Journal of Preventive Medicine 2010;40(2):105-112.

Badland HM, Opit S, Witten K, Kearns RA, Mavoa S. Can virtual streetscape
audits reliably replace physical streetscape audits? Journal of Urban Health
2010;87(6):1007-1016.



Methods

Examine agreement with Field Audits

= New Imagery (collected concurrently with
field audits)

= Archived (collected 6-12 months prior)

= Street View (public, but no time stamp)
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Indy & St. Louis Combined

Archived & New

Only New Imagery

Block Group Imagery Available Available
Class 9=
Length Length

Segments (miles) Segments | (miles)
= 50%o Black /
= 20% Poverty 64 4.9 40 3.2
= 50%0 Black /
<10%0 Poverty 41 3.8 38 3.2
= 50% White /
> 20% Poverty 115 6.5 46 4.2
= 50% White /
<109% Poverty 42 3.7 25 3.3
Subtotals 262 18.9 149 13.9
Total Segments 411
Total Miles 32.7
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Measurement

Active Neighborhood Checklist
» Land Use Characteristics

o Sidewalks

» Shoulders & Bike Lanes

» Street Characteristics

= Quality of the Environment



Analysis

Reliability between field audits & 3
sources of imagery

= Cohen’s Kappa (K)

o All variables were dichotomized

- EX. Sidewalk present or not present
(captured as not present, present one side
or present on both sides)



Results

Similar across all three imagery sources

Land use (n=45):
= At least moderate agreement with
approximately 25 nearly perfect agreement

Street characteristics (n=10)
= All substantial & nearly perfect agreement
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Results

Quality of Environment (n=7)
= Moderate to Substantial agreement

Sidewalks (n=10)
= Moderate to nearly perfect, with exception of
alignment (fair)

Shoulder & Bike Lanes (n=2)
= Nearly perfect agreement



Advantages & Next Steps

Implications:
Improved efficiency of collecting data
Potential to audit from a distance
Longitudinal studies

Next steps:

Measure association with behavior on streets
audited by foot and by imagery




Acknowledgements

Developers of Checklist: Christy Hoehner, Ross
Brownson

Research Team: Cheryl Kelly, Jeff Wilson, Beth Baker,
Doug Miller, Mario Schootman, Rudy Banerjee

Research assistants (SLU & IUPUI)

Funding: Robert Wood Johnson Foundation, Active
Living Research Program



