Spatial Cluster Analysis and
Cancer Mortality Hot Spots in Texas

F. Benjamin Zhan

Professor and Director

Texas Center for Geographic Information Science
Texas State Univer aty—San Mar cos

and

Chang Jiang Scholar Guest Chair Professor

School of Resour ce and Environmental Science
Wuhan University

Zzhan@txstate.edu




Background

Type of Cancer
Lung and bronchus
Colon
Female Breast
Prostate
Pancreas
Non-Hodgkin's lymphoma
Brain and other nervous system
Liver
Cervix Uteri
Leukemia
Stomach
Kidney
Bladder
Melonoma of skin

Larynx
Gallbladder

]
Amarillo l

San Angelo
@

A g ety =
“»_ Del Rio

Austin

San Antonio

;
B-ﬁaumom




Epidemiology of Cancer and Its Complexity

= Individual susceptibility
Genetic factors
Behavioral issues
Diet and nutrition

= Environmental exposures
Environmental agents
Socio-economic conditions

 Time
= Interaction of the above 3 dimensions




Resear ch Question

Where are the mortality clusters (hot-spots)
for some 16 selected cancer s?




The Role of Spatial Cluster Analysis

Help under stand the processes leading to
different types of cancer

| mprove our understanding about therole
of environmental and socio-economic
factorsinvolved in the processes

Availability of vast amount of spatial data
Maturity of GIStechnology
Starting point —Wher e are the hot-spots?




Analysis M ethods Available

Traditional methods. Variance-mean ratio: nearest
neighbor

Exploratory analysis methods. Openshaw et al. (1987);
Fotheringham and Zhan (1996)

Spatial clustering methods suitable for hypothesis
testing: Turnbull et al. (1990); K ulldor ff (1997)

M ethod to use’ Kulldorff's Spatial Scan Statistic
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The Spatial Scan Statistic (continued)

Computation of likelihood ratio

Deter mination of the most likely cluster
Deter mination of secondary clusters
Evaluation of significance of a cluster

Thep value and likelihood ratio




Data Preparation

Cancer mortality data — geographic area
unit resolution at the county level

County level at-risk population data

Geographic location data — county polygon
centroids

Mortality rates were adjusted for race
(White, Black, Hispanic, and Other), age
group, and sex




Overviaw of Data and Results, 1990-97

Type of Cancer No. of Cases |Clusters?
All cancers combined 245,334 Yes
L ung and br onchus 71,678 =S
(@{e][e]p 21,352 Yes
Female Br east 18,993 Yes
Pr ostate 15,146 Yes
Pancr eas 12,273 Yes
Non-Hodgkin's lymphoma 9,837 Yes
Brain & other nervous system 6,929 =S
Liver 6,607 Yes
Cervix Uteri 2,658 Yes

L eukemias 9,639
Stomach 6,536
Kidney 5,554
Bladder 4,384
M elonoma of skin 3,322
L arynx 1,915
Childhood cancer (ages 0-14) 1,112
Childhood cancer (ages 0-19) 1,590
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Answersto the Questions

m Wherearethe cancer mortality clusters
(hot-spots) in Texas?

B Answer:
¢ Ninecountiesin the Houston area
¢ Ten countiesinthe Corpus Christi area
¢ Fivecountiesin the San Antonio area
¢ Twenty countiesin northeast Texas
¢ Val Verde county




Concluding Remar ks

m |t isascreening process.

m Theresultswill help public health
officials target areas that warrant
further investigation.

m Analysisusing data at a finer resolution
Isdesired.




