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4.4. Cluster analysis
Neighborhood Centers



Neighborhood Centers

• Retail only (3 minimum within 50 M) 
• Retail, Grocery, and Restaurant (1 of each, 3 minimum within 50 M)
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4.1. Predicting behavior based on 
en ironmental e pos re and access/ seenvironmental exposure and access/use
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Environmental Characteristic

Odds ratio of 
walking >150 

min/week vs not
Top predictors of walkability

Environmental Characteristic
(Threshold Value)

min/week vs. not 
walking

(airline measurement)
•Shorter distance to closest grocery store (<440 m) 2.257**Shorter distance to closest grocery store ( 440 m) 2.257
•Fewer grocery stores or markets within buffer (less than 
3.7)

1.50*

•More grocery store/restaurant/retail clusters in 1km buffer 1.697**
(more than 1.8)
•More dwelling units per acre of the parcel where the 
residence is located (more than 21.7 units/net acre)

1.959**

F d ti l l i 1k b ff (l th 5 1) 1 553*•Fewer educational parcels in 1km buffer (less than 5.1) 1.553*
•Smaller size of closest office complex (less than 36,659 m2 
or 9 acres)

1.28*

•Longer distance to closest office/mixed use complex 1 27*§•Longer distance to closest office/mixed use complex 
(more than 544 m)

1.27 §

•Smaller block size where residence is located (less than 
23,876 m2 or 5.9 acres)

1.19*

* p < 0.1; **p < 0.05
Adapted from Moudon AV, Lee C, Cheadle A, et al. Attributes of Environments Supporting Walking. Am J Health Promot. 

2007;21(5):448-459. *: significant at 0.1 level; **: significant at 0.05 level
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4.2. Maps in GIS can serve as data layers 



E. Berke
Berke E, Koepsell T, Moudon A, Hoskins R. Physical activity and obesity in older persons: 
association with the built environment. American Journal of Public Health 97, 3:1‐7 

B k EM G ttli b LM M d AV L EB P t ti A i ti f N i hb h dBerke EM, Gottlieb LM, Moudon AV, Larson EB. Protective Association of Neighborhood 
Walkability with Depression in Older Males. J Am Geriatr Soc. In Press.

Research Goal 

–Evaluate the association of individual‐level neighborhood 
walkability with depression and physical activity in older 
adultsadults.



E. Berke

S bj t P l tiSubject Population

•Adult Changes in Thought (ACT) study
G H l h C i d 1994•Group Health Cooperative study ‐ 1994 ‐ present

•Prospective longitudinal design 
•≥ 65 y/o
2500 bj•~2500 subjects

•Surveyed biennially
•Information on BMI, self‐reported walking, depression
h i d b d d hi h l h di i

Neighborhood

•Chronic dz burden, demographics, health conditions

• Subjects geocoded at parcel level
– 100m, 500m, 1000m, buffers

• Walkability score computed for each person at each buffer• Walkability score computed for each person at each buffer 
size



E. Berke

Individual‐LevelIndividual‐Level 
Advantages

• Precise description of 
habitat immediately 
around subject’s home

• Not census or otherNot census or other 
aggregate measure

• Reduced risk of ecologic 
fallacy



Results Walkability Score and Walkingy g

Older adults (65‐97; n = 936)
Berke E, Koepsell T, Moudon A, Hoskins R. Physical activity and obesity in older 

persons: association with the built environment. American Journal of Public Health 97, 
3:1‐7

Higher walkability scores significantly associated with 
more walking for exercise across buffers of varying radii 

(for men, odds ratio [OR]=5.86; CI=1.01, 34.17 to OR=9.14; CI=1.23, 68.11; for women, 
OR=1.63; CI=0.94, 2.83 to OR=1.77; CI=1.03, 3.04). 

A trend toward lower body mass index in men living in more 
walkable neighborhoods did not reach statistical significance.



Results
Walkability Score and DepressionWalkability Score and Depression

(n = 740; >65y)
Berke EM, Gottlieb LM, Moudon AV, Larson EB. Protective Association of Neighborhood 

W lk bilit ith D i i Old M l J A G i t S I PWalkability with Depression in Older Males. J Am Geriatr Soc. In Press.

Physical activity known to be inversely related to depression in 
older persons

Neighborhood Walkability Scores negatively associated with g y g y
depression in older males [adjusted for individual‐level risk 
factors of income, physical activity, education, smoking status, 
living alone, age, and chronic disease burden]

OR (interquartile range of walkability score, 25th‐75th percentile) = 0.32 to 0.34 for 
buffer radii of 100, 500, and 1000 m (p = 0.01 to 0.02) 



4.3.  Analyzing exposure (proximities) and 
accessibilities (deMontigny; bus stops versus bus use )
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Parks and convenience store densityParks and convenience store density



Transit: ENVIRONMENT (EXPOSURE) VS. BEHAVIOR 
(ACCESS)(ACCESS)



Discarded needles and the urban environment:
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Measurement

Example of Proximity Measure

de Montigny – 2008



Measurement

Visual Exposure

de Montigny – 2008
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4.4. Cluster analysis
Neighborhood Centers



Neighborhood Centers

• Retail only (3 minimum within 50 M) 
• Retail, Grocery, and Restaurant (1 of each, 3 minimum within 50 M)
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