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Cancer Facts & Figures

American Cancer Societyõs Cancer Facts & Figures

(CFF) estimates # new cases for current year 

Å#1 cited cancer reference, so accurate #s important

ÅSince 2007, spatio-temporal model used

ÅConsidered geographical variations

ÅAdjust for delays in case reporting

ÅPredictions by state/sites for all pop

ÅChildhood cancer (age 0-14):

an overall estimate given for US
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Reason for drop in Childhood cancer 

mortality rate: participation in clinical trials

Source: MMWR 2007 / 56(48);1257-1261
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Outline of Talk

ÅProject goal

ÅData

ÅSpatio-temporal modeling of incidence

ÅOutput

VTables

VMaps

VMicromaps

VJoinpointpredictions

ÅConclusion and future work
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Goal of project

ÅPredict # new cancer cases of childhood 
cancer (age 0-19) in each data year by state, 
gender, race, age group, major cancer site, 
and project expected #s ahead to current 
calendar year
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Goal of project

ÅPredict # new cancer cases of childhood 
cancer (age 0-19) in each data year by state, 
gender, race, age group , major cancer site, 
and project expected #s ahead to current 
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ÅMethod used since 2007 for total pop.
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Goal of project

ÅPredict # new cancer cases of childhood 
cancer (age 0-19) in each data year by state, 
gender, race, age group , major cancer site, 
and project expected #s ahead to current 
calendar year

ÅMethod used since 2007 for total pop.

ÅUses of predicted counts by small area 

VState

V Health Service Area (HSA), 944 in total 
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ÅThe annual # new cancer cases  (incidence) in 

the total US is unknown; no national registry

ÅNot all US states have data on # of new cancer 

cases:

VA few registries are too new to produce high quality data

VState laws prevent release of stratified # of cases

VPublications may mask #s that are < threshold

ÅSparse data: all sites incidence rate:

470 for all ages vs. 17 for age 0-19 

Challenges
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AK   HI

U.S. Cancer Registries

SEER Program (NCI)
(1973+)

NPCR Program (CDC)
(1995+)
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AK   HI

U.S. Cancer Registries

SEER Program (NCI)
(1973+)

NPCR Program (CDC)
(1995+)

Certification Process & Active Consent
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General Methods for Prediction
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General Methods for Prediction

ÅModel relationships between cancer incidence 

and relevant covariate data in HSAs of study 

area, then apply model to HSAs with missing 

data to predict #s of cases
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Year

Mortality

Demographic characteristics (age, race, sex)

Geographic definition (Census Division, lat/long)

Density of medical facilities

Ethnicity/origin

Household characteristics

Urban/rural indicator

Socioeconomic status

Cancer screening behavior

Health insurance

Lifestyle (smoking, exercise, obesity)

Interactions

Initial Model Covariates (for CFF)
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Incidence Model

Hierarchical model:

ÅPoisson spatio-temporal regression at HSA-level

ÅLog Rate: a linear function of intercept, function of   

age, mortality rate, SES and demographic covariates,   

lifestyle covariates  

ÅSources of variation in the rates:
V Fixed effects model: residual only

VMixed effects model: residual + spatial + temporal (random 

effects) 
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Advantages of this regression model

ÅFor each HSA/race/age/year, the model borrows 
information from:
VNearby HSAs (spatial autocorrelation)

VPrevious year in the same HSA (temporal autocorrelation)

VOther HSAs similar with respect to the covariates

ÅMore correctly accounts for correlation structure 

ÅMore reliable estimates
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A multi-step forecasting process

Available 

data
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A multi-step forecasting process

Available 

data

1995

2001

2006
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A multi-step forecasting process

Available 

data

1995

2001

2006

Spatio-

temporal

prediction
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A multi-step forecasting process

Available 

data

Model

estimates

Projected

to 2010

Temporal

projection

1995

2001

2006

Spatio-

temporal

prediction



N
a

ti
o

n
a

l 
C

a
n

c
e

r 
In

s
ti
tu

te
Overall goodness-of-fit statistics

Cancer Sex % |std 
resid |>2

% |std 
resid |>3

Gen. 
Chisq / df

All M 0.91% 0.12% 1.05

All F 0.88% 0.10% 1.01

Brain M 0.34% 0.035% 0.92

Brain F 0.31% 0.033% 1.01

Leukemia M 0.40% 0.047% 1.56

Leukemia F 0.33% 0.032% 0.87
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Female Childhood Cancer

# New Cases, age 0-19
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HSA level childhood cancer (0-19) 

incidence rate, per 100,000 persons

Female Male
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HSA level childhood leukemia 

incidence rate, per 100,000 persons

Female Male


