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Preface – notes about this project 

NCI is working on the development of a set of cancer reporting zones across the US that are more 
suitable for cancer data reporting than counties.  In each respective state, the zones will be custom 
crafted to represent areas that: 

1) are meaningful to stakeholders in terms of cancer reporting and cancer interventions;  

2) comprise adjacent census tracts and smaller counties (or portions of counties) that sum to 
population sizes that are sufficiently large to support stable rates;  

3) collectively cover the entire population of the state; 

3) are homogeneous with respect to important socio‐demographic characteristics and are 
compact in size;  

4) have large enough case counts for data reporting, without compromising confidentiality; and  

5) result in a relatively small proportion of areas with suppressed values, although for rarer 
cancer sites suppression will be inevitable especially when producing rates stratified by sex 
and/or race.  

Research data released with these zones should be easy to access, with no special data use provisions. 

The pilot study using cancer data from several cancer registries has been completed and the resulting 
zones satisfied the predefined criteria.  These zones subdivide large population urban counties and are 
collections of smaller counties (or portions of counties) and have a minimum population size of 50,000. 
Our goal is to expand these “cancer‐centric” zones to other registries and work with our cancer 
surveillance partners to release cancer statistics, and other socio‐demographic factors relevant to 
understanding the cancer burden and identifying areas in need of interventions.    
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process
• Recent results
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Background / motivation

❯ In the U.S. most geospatial cancer reporting is based on counties

• Large differences in population from hundreds to millions

• Larger counties often have very heterogeneous populations

• Data for smaller counties often suppressed due to small numbers

❯ U.S. census tracts, the next smaller full coverage census area,
are too small

• Target population of about 4,000

• Too few people to support stable cancer rates

❯ Some states have developed their own sub-county areas

• Vary in size and purpose
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Los Angeles County, CA
Pop: over 10 million

Loving County, TX
Pop: 134



Goals

❯ Explore the feasibility of developing a set of cancer reporting zones to:

• Provide greater spatial resolution for large counties

• Reduce suppression of data for small counties

• Provide more meaningful data for communities and stakeholders

❯ Work through details for California and Louisiana with registry 
representatives 

❯ Develop a general process that could be applied to all U.S. states
(and perhaps Canadian provinces and beyond)
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Specific objectives

❯ Zones should be collections of neighboring census tracts

❯ Zones should have a similar number of people (with a minimum)

❯ Zones should be relatively compact

• The distance from the center to any boundary does not vary significantly

❯ Zones should have a homogeneous population
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rather than
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Existing zone design tools

❯ Goals: combine spatially contiguous areas to achieve an objective 
function

• Minimum / maximum population threshold

• Homogeneity

• Compactness

❯ Typical uses:

• Statistical disclosure control

• Survey sampling

• Voting and electoral districts

❯ Other names: spatial aggregation, regionalization, spatial clustering
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Evaluated three zone design tools

❯ AZTool

❯ GAT

❯ REDCAP
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University of
Southampton

AZTool: Automated Zone Design Tool



Comparison of methods

❯ AZTool

• Random initial assignment

• Iterative refinement to optimize the objective function 

❯ GAT

• Identify areas that do not meet the minimum population threshold

• Pick a neighbor to merge: 

－Closest, smallest population, or most similar

❯ REDCAP

• Statistical clustering with contiguity constraints

• Partition the results to optimize the objective function
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Tool comparison summary

❯ AZTool
• Very flexible choice of objectives
• Strong pedigree – used to define UK statistical reporting areas
• User interface is fairly primitive

❯ GAT
• Nicer user interface
• Limited choice of objective functions
• Simple assignment – does not seek the best aggregation
• Some issues with both the R and SAS versions

❯ REDCAP
• Does not meet basic needs: must specify desired number of zones 

and there is no compactness objective
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U.S. county population categories
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Initial zone construction tests - Vermont
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Initial zone construction tests - Wyoming
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Initial zone construction tests - Wyoming
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Initial zone construction tests - Connecticut
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Initial zone construction tests - Connecticut
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Initial zone construction tests - Iowa
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Initial zone construction tests - Iowa
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Target population size

❯ What should the target population be for our zones?

• Zones with smaller populations will have more geospatial resolution

• Zones with larger populations will have fewer suppressed cells

❯ HIPAA minimum population size: 20,000

❯ If zones with 15 or fewer cancer cases are suppressed, how much 
suppression will there be?

• By site; by site & sex; by site, sex, & race/ethnicity

❯ We can reduce suppression by aggregating more years of data

• Case count estimates 1-year, 5-years, 10-years
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Estimate population needed to have 16 cases based on crude rates
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Minimum population of 20,000
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* Populations have been doubled for sex-specific cancer sites to reflect approximate total population



Minimum population of 50,000
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* Populations have been doubled for sex-specific cancer sites to reflect approximate total population
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Simple approach – a single step

❯ Aggregate tract across the state specifying a minimum population of 
50,000 in a single step

❯ Resulting zones have populations between 50,000 and 85,000 
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Zone populations
Pct

60,000 80,000 100,000



The differencing problem

❯ Differencing: a known problem in statistical disclosure control:

• If tables are published for two sets of areas, users can compare the 
tables and produce new statistics for the areas formed by differencing, 
which may have populations below confidentiality thresholds.

❯ Could the new zone data be compared with county data in this way?
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Reference: Duke-Williams & Rees, 1998



Potential differencing issues – Louisiana
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Washington
Parish

New Orleans Area

Single tract

2 or more tracts

Areas with
pop < 20,000



Differencing example – Washington Parish
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Washington
Parish

Pop: 47,168 Zone: all of Washington Parish
and part of Tangipahoa Parish
Pop: 57,311

Differencing Area
Pop: 10,143 (2 tracts)

Area Incidence Rate Case Count Population

Zone: Tangipahoa.Washington_1 69.8 20 57,311

Washington Parish 72.1 17 47,168

(differencing area) 3 10,143

Hypothetical* 5-year cancer incidence data:

* Populations are real but incidence rates and case counts are made up



Solution: a 2-step process

❯ To protect against differencing, we’ve set up a 2-step process 

❯ With the minimum population set to 50,000:

• Step A: Aggregate census tracts in the large counties (populations over 
100,000)

－Zones cannot cross county boundaries

• Step B: Aggregate:

－ the small and medium counties (populations less than 100,000)

－with zones from Step A (with at least 50,000 people)

❯ Differencing areas between zones and counties will have at least 50,000
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Zone populations: 1-step versus 2-step process

❯ The 2-step process results in zones with larger populations:

❯ An advantage of the larger populations is less suppression
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1 step 2 steps

Zone population

Pct

60,000 60,00080,000 80,000100,000 100,000



Recent results – 2-step zones in California
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Step A: split up
large counties 

Less than 50k

Btwn 50k & 100k

More than 100k

Los Angeles Area

San Diego Area

Sacramento Area

SF Bay Area



Recent results – 2-step zones in California

32

Steps A and B:
combine with
small and medium
counties 

Less than 50k

Btwn 50k & 100k

More than 100k

Los Angeles Area

San Diego Area

Sacramento Area

SF Bay Area



Recent results – 2-step zones in Louisiana
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Step A: split up
large parishes 

Less than 50k

Btwn 50k & 100k

More than 100k

New Orleans Area



Recent results – 2-step zones in Louisiana
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Steps A and B:
combine with 
small and medium 
parishes 

Less than 50k

Btwn 50k & 100k

More than 100k

New Orleans Area



Louisiana Health Regions
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- New Orleans

- Baton Rouge

- Southeast

- Acadiana

- Southwest

- Central

- Northwest

- Northeast
- Northlake



Louisiana zones respect health region boundaries
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New Orleans Area



Conclusions

❯ So far, we’ve agreed to:

• Use a 2-step process

• Set the minimum population to 50,000

• Seek homogeneous zones based on 

－Urbanicity

－% below poverty

－% minority

• Include a compactness objective

❯ State-specific options: any existing health regions to consider? 
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Next steps

❯ Still working with the California and Louisiana registries

• Are these zones appropriate?

• Are these zones useful for cancer reporting?

❯ Options for zone-level reporting

• Website with rates by zone (tables and maps)

• SEER*Stat database

• Site, site x gender, site x gender x race/ethnicity

• Range of reporting years can vary to meet suppression requirements 

－1 year for common cancers

－5-10 years for less common cancers or more detailed breakdowns
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