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Types of Spatial Analysis
1.Space as a Variable,

2.Exploratory Spatial Data Analysis (ESDA), 

3.Spatial Data Models, and
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4.Spatial Process Models. 

Each of these (Spatial Varables, ESDA, models of data, and models of 
process) has different inferential/predictive abilities, and requires different 
amounts of data and knowledge of the spatial system itself.

See, Geoffrey M Jacquez, 2004

John Snow, Father of Spatial Epidemiology

Map of Cholera Epidemic
1854
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Issues of Spatial Analysis
 Attributes of Space as a Variable

 Size of Spatial Unit Matters
 Levels of Aggregation can change your results
 Aggregation/Disaggregation is not a linear transformation

 Consistency of Boundaries Over Time
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y
 Census tract, ZIP Code Boundaries change over time

 Clusters (Tobler’s First Law of Geography): 
 ‘Everything is related to everything else but near things are more related than distant 

things’
 If not true, process is “homogeneous” (stationary)
 If true, process is “heterogeneous” (non-stationary)

 Distance
 Direction
 Boundaries
 Neighborhood

Children in Virginia who experienced 'Double Jeopardy'*
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Neighborhood characteristics

5

3.8

1.1 0.8

2.2 2.0

0.0

2.0

4.0

6.0

Total** White Black Asian Other Hispanic

p
er

Double Jeopardy describes children (under 18 years old) that live in poor families and in poor neighborhoods. Poor neighborhoods
are defined as census tracts (CTs) with greater than 20.0% poverty. The racial categories include persons of Hispanic and non-Hispanic 
origin; 'Other' includes American Indian, Alaska Native, Native Hawaiian and other Pacific Islander, some other race alone, and two or
more races. **Total number of children living below the federal poverty level reflects the sum of the four racial categories since Hispanic
ethnicity could not be determined for each race.  Source: Census 2000, SF3, P159.

Richmond City
Infant Deaths by Census Block Group, 1990-2005
Homicides (%, yellow) by Census Tract, 2007

Multilevel Spatial Analysis of Fundamental Causes 
& the Social Determinants of Health

Disaggregation and Clustering
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 To identify High Priority Target Areas

 To develop a Proactive Health 

Surveillance System 
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Low Education in Virginia

County Level

Aggregation
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Source: United States Department of Agriculture: Economic Research Service, 2004 County Typologies;
Census 2000, SF3-PCT25.

Census Tract Level

Persistence over Time of Poverty
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Attributes of Space as a Variable

9



4

Breast Cancer
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Some Preliminary Research

Breast Cancer Incidence Jurisdictional/
Health District Data
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Kernel Density Smoothed Surface
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Zip Code Boundary Changes & 
Standardization
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Basic Global Spatial Cluster Analysis
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SaTScan Cluster Analysis
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Cluster Filter Decomposition
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Rural Cluster #2
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Breast Cancer Residual Analysis
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GeoDa Cluster Analysis
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Combined Kernel Density 
and Kriging Analysis—State Standard
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Combined Kernel Density 
and Kriging Analysis—NOVA Standard
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Combined Kernel Density and Kriging 
Analysis—Potentially Underreported Incidence
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Black/ White Female Disparity Ratio

23

Breast Cancer Mortality Jurisdictional/
Health District Data
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Childhood Medicaid Asthma
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Preliminary Research

Childhood
Medicaid
Asthma 

Outpatient 
Visit

Clusters*
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*Clusters Ranked from
Highest to Lowest Log 
Likelyhood Ratios

High Priority Target Area—Childhood Asthma 
Outpatient Cluster #1—N per ZCTA
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Childhood Asthma Outpatient Cluster #1—
HUD Housing
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Childhood Asthma Outpatient Cluster #1—
NAICS Asthma Triggers
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ZCTA SaTScan Asthma 
Hospitalization Relative Risk Ratios
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Southwest Virginia Medicaid Childhood 
Asthma Hospitalization Cluster
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Southwest Virginia Medicaid Childhood 
Hospitalization Asthma Cluster--N
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Southwest Virginia Medicaid Childhood Asthma 
Hospitalization Cluster—Coal Mines
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Local R2 For Geographically
Weighted Regression
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Current Projects

 Develop multi-level framework
 Georeferenced Health Data
 High Priority Target Areas

 Statewide identification of areas in public health crisis
 Models of Care

 Needs assessment for non-traditional models of care
M lti ariate anal sis sing spatial regression
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 Multivariate analysis using spatial regression
 Distance, cost analysis for services and sentinel events

 Longitudinal Studies
 Neighborhood Change Database (Census 1970, 1980, 1990, 2000)

 PRIZM NE database 
 Lifestyle and social marketing data

 Claritas Demographics 2007 and 2008
 Census tract, block group, and zip code level 


