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| Types of Spatial Analysis

1.Space as a Variable,
2.Exploratory Spatial Data Analysis (ESDA),
3.Spatial Data Models, and

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




[ 1ssues of Spatial Analysis

m Attributes of Space as a Variable

= Size of Spatial Unit Matters

Q Levels of Aggregation can change your results
QO Aggregation/Disaggregation is not a linear transformation

= Consistency of Boundaries Over Time

Q Census tract, ZIP Code Boundaries change over time

= Clusters (Tobler’s First Law of Geography):

a ‘Everylmng is related to everything else but near things are more related than distant
things’

= Ifnottrue, process is “homogeneous” (stationary)
= Iftrue, process is “ heterogeneous” (non-stationary)
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| Neighborhood characteristics

Children in Virginiawho experienced 'Double Jeopardy'*
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Double Jeopardy describes chidren (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.

| Disaggregation and Clustering

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

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

= Toidentify High Priority Target Areas
= Todevelop a Proactive Health
Surveillance System




Aggregation

Low Education in Virginia ‘ﬁ.ﬁmm"&?{‘"

County Level

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

| Persistence over Time of Poverty

The History of
Poor Census Tracts*
Richmond City, Virginia
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| Attributes of Space as a Variable

Isolated Rural Areas* in Virginia
Over 60 minutes travel time from an Urbanized Area

= Banesd om Riaral Ui Commuding Godes, RUCA 2.0 - 2ip Code Lirvel




Breast Cancer

Some Preliminary Research
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\Breast Cancer Incidence Jurisdictional/
Health District Data

Cancer Incidence Rate by Health District, Breast (Female), 2001-2005

Age-Adjusted Rate (per 100,000)
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Source: Virginia Cancer Registry, \irginia Department of Health.
Rites are age-adjusted to the 2000 1.5, standard population.

| Kernel Density Smoothed Surface
Virginia
Female Breast Cancer Incidences Rate/100,000*
Kernel Density Ratio Surface
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\ Zip Code Boundary Changes &
Standardization

VIRGINIA ZIP CODE BOUNDARY
CHANGES OVER TIME:
BETWEEN 2001 AND 2003

Legend
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| Basic Global Spatial Cluster Analysis
Virginia

Female Breast Cancer Incidences

Hotspot Analysis with Rendering
Residual Rate/100000*
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* Data Sowrce: Virginia Cancer Registry Incidence data 2001.2005 H 3

| SaTScan Cluster Analysis
Virginia
Breast Cancer Relative Risk Clusters
Based on Age-Adjusted Indirect Standardazation
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Aralysis based on Sa15can (v7.0, 2006) clustering algorithens daveloped by Martin Kulldard for NCI. Data represent fomale
breast cancer, which have been age-adjusted to 2000 Virginia Standard Population. Relative Risks take into account




| Cluster Filter Decomposition

Northern Virginia Breast Cancer ZIP Code Analysis *

Statewide Cluster # 1
(50 Miles Radius)

With 7 Most Likely Sub-Clusters
Cumulative Relative Risk = 1.27

© Data Sounce: Vieginia Cancer Regisiry incidence dela 30002008, Analysis based on SatScan (v1.0, 3006).

Rural Cluster #2
VIRGINIA BREAST CANCER CLUSTER # 2

SatScan Analysis of
Mostly Likely
Secondary Cluster

Cluster 8 2 ZIP Codes inchuded.:
TAS36, 24503, 24526, 24556,

24581, 24574
Coordinates: 37 477208 N, 79.324554 W
Radius 9.5 Miles
Population: 22,089
Number of cases: 295
Expacted cason: 245,31
Annual cases ( 100,000° 0.1
Relative risk: 1.0
Log likeShood ratio: 4758143
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’ Breast Cancer Residual Analysis
Virginia
Female Breast Cancer Expected Incidences

Residual Analysis with Kernel Density
State —R | E Per 100,000

(Obaseved - ExpectacyPop) *100,000

* Data Source: Virginia Gancer Registry 2000-7005 [E—— PR S |




| GeoDa Cluster Analysis

Virginia Breast Cancer Residual Rates*

GeoDa Spatial Autocorrelation Clusters
Spatial Lag on State Standard Residual®® Rate/100.000 by Number Expected
Moran's 1= 07488
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© Data Source: Virginia Cancer Registry incidence data 20002005 B
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| Combined Kernel Density
and Kriging Analysis—State Standard

Virginia
F le Breast C Expected Incid
Kernel Density Analysis with Kriging Risk Assessment
State - i Per 100,000°
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| Combined Kernel Density
and Kriging Analysis—NOVA Standard
Virginia
Female Breast Cancer Expected Incidences

Kernel Density Analysis with Kriging Risk Assessment
NOVA Per 100,000
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‘ Combined Kernel Density and Kriging
Analysis—Potentially Underreported Incidence
Virginia
Potentially Under - Reported Breast Cancer Incidence

Kernel Density Analysis with Kriging Risk Assessment
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| Black/ White Female Disparity Ratio
Virginia

Female Breast Cancer Disparity Map*

Disparity Ratio (BF / WF)
2000 ~ 2005
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Breast Cancer Mortality Jurisdictional/
Health District Data

Breast Cancer Mortality Rate by Health District, Virginia, 2001-2005

Mortality Rate {per 100,000}
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Childhood Medicaid Asthma

Preliminary Research

Childhood et s S
Medicaid
Asthma
Outpatient
Visit - :
Clusters* rasLe 13

sarBQUTHEAST VIRGINIA, ...

on Medicald Outpatient Asthma Visits
Medicaid Asthma Viests (18 Years and below!"
o 3

*Clusters Ranked from
Highest to Lowest Log
Likelyhood Ratios

’ High Priority Target Area—Childhood Asthma
Outpatient Cluster #1—N per ZCTA
- -

(""_7’\559 SOUTHEAST VIRGINIA
v Virginia Medicaid Asthma Visits ©
on 4011 . (18 Yﬂg and Below)

KERNEL DENSITY ESTIMATION

“ Bource. Virginis Department OF Medcal Assistance Sarvcrs. ° z . 8-
Vieuibeail Custpationt Ciice Visit Data | M = 51,068 Visita]. 19992000 [P S




‘Childhood Asthma Outpatient Cluster #1—
HUD Housing

SOUTH EAST VIRGINIA

-‘lruwdncunlu"
Below)

‘ Childhood Asthma Outpatient Cluster #1—

AICS Asthma Triggers

SOUTH EAST VIRGINIA
a Modluiu Asthma Visits =

Asthma Triggers =
ﬂ! Years and Below)

KERNEL DENSITY ESTIMATION

ZCTA SaTScan Asthma

Hospitalization Relative Risk Ratios

Asthma Hospitalization Relative Risk

Medicaid Asthma Inpatient Hospitalization (18 Years and Below)*

RELATWERISK= 1 000-2003.

B 0.00-1.00
11.01-1.24
1.25-1.50
B 151-175
175

1955-2003. Analysis ith L] = " 200 Mies.
2003 2IP Code Crosswalk.
* Computed By SaTScan Software (v 7.0)
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Southwest Virginia Medicaid Childhood
Asthma Hospitalization Cluster

Asthma Hospitalization Relative Risk **
Medicaid Asth {18 Years and Below)”

1999-2003. Kriging Risk Surface
Low Risk

Southwest Virginia Medicaid Childhood
Hospitalization Asthma Cluster--N

Kriging Risk Surface Assessment
With ZCTA Level Incidence
Medicaid Asthma H. italizati
(18 years and Under) 2T

Low Risk
]

Southwest Virginia Medicaid Childhood Asthma
Hospitalization Cluster—Coal Mines

Kriging Risk Surface Assessment
With NAICS Series 21 (Coal Mines)
Medicaid Asthma H italizati
(18 years and Under)

Low Risk
]
@ Coal Mines

=
]

* Virginia Depariment of Medicaid Assistance Servces
Medicaid Asthia ieation 1699.2000. Analysis
Conducted a1 the ZCTA level with 2003 ZIF Code Crosswalk.

o " = FryTe.
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| Local R? For Geographically

Weighted Regression

Virginia
Geographical Weighted Regression (GWR)
Medicaid Asthma Inpatient Hospi ion (18 Years and Below)*
1999-2003. R
[— Vieighind Fegression Wodl =
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% 3% an Over Wishout High $hool Diploma Tindap Var_|
Tatai Wiages Manaischorars wiin Anes TrggFinsep Var |
Best Fit (GWR)

FSiguare = .48

Inpatient N = 37,368 ] = e 200 Maie
9932003, Anabysis Conducted at the ZETA level with ]
2003 21 Cods Crosswalk,

‘ Current Projects

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

= Statewide identification of areas in public health crisis
o Models of Care

= Needs assessment for non-traditional models of care
o Multivariate analysis using spatial regression

= Distance, cost analysis for services and sentinel events
o Longitudinal Studies

= Neighborhood Change Database (Census 1970, 1980, 1990, 2000)
o PRIZM NE database

= Lifestyle and social marketing data
o Claritas Demographics 2007 and 2008

= Census tract, block group, and zip code level
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