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Abstract

Background: Cancer incidence and death rates in the United States are often published at 

the county or state-levels; examining cancer statistics at the congressional district (CD) level 

allows decision makers to better understand how cancer is impacting the specific populations they 

represent.

Methods: Cancer incidence data were obtained from the Centers for Disease Control and 

Prevention’s National Program of Cancer Registries and the National Cancer Institute’s 

Surveillance, Epidemiology, and End Results Program. Mortality data were obtained from the 

National Center for Health Statistics. CD rates were estimated by assigning the county-level 

age-adjusted rates to the census block and weighting those by the block population proportion of 

the CD. Those weighted rates were then aggregated over the blocks within the CD to estimate 

the district rate. Incidence rate estimates for 406 CDs and death rate estimates for 436 CDs were 

reported according to the boundaries for the 115th Congress of the United States. Maps showing 

rate estimates for all cancers combined, lung/bronchus, colorectal, female breast, cervical, and 

prostate cancer are presented by sex and race/ethnicity.

Results: The distribution of cancer incidence and death rates by CDs show similar patterns to 

those that have been observed at the county and state levels, with the highest cancer incidence and 

death rates observed in CDs in the South and Eastern regions.

Conclusion: This examination of cancer rates at the CD-level provides data that can be used to 

inform cancer control strategies at the local and national levels. Displaying the data with the Data 

Visualizations tool makes it easily accessible to the public and decision makers.
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Introduction

The United States Cancer Statistics (USCS) provides statistics on cancer, including 

information on cancer incidence from national registries and mortality from the National 

Vital Statistics System, for the entire US population. These statistics include cancer 

incidence data from Centers for Disease Control and Prevention (CDC)’s National Program 

of Cancer Registries (NPCR) and the National Cancer Institute’s (NCI) Surveillance, 

Epidemiology, and End Results (SEER) Program, as well as mortality data from CDC’s 

National Center for Health Statistics (NCHS). These data are essential for public health 

professionals, researchers, the medical community, and decision makers to monitor cancer 

trends, support critical research, identify and evaluate programmatic efforts, and allocate 

resources where they are most needed. The data can be used to inform decision makers 

about the effectiveness of interventions to reduce or prevent cancer occurrence. The numbers 

of new cancer cases and deaths in the United States are often published at the county or 

state levels.1,2 Examining cancer statistics at the congressional district (CD) level provides 

decision makers with additional data to better understand how cancer is impacting the 

specific populations they represent.

Two previous studies have reported on cancer death rates by CD; however, these studies 

reported death rates from older periods (1990–2001 and 2002–2011), and did not include 

cancer incidence data.3,4 In this paper, we present estimates of cancer incidence and 

mortality rates by CD for the 5-year period of 2012–2016. We also describe the Data 

Visualizations tool that houses the official US federal cancer data, US Cancer Statistics, 

including the estimates for cancer incidence and mortality by CDs.

Methods

We obtained cancer incidence data from US Cancer Statistics that includes both data from 

CDC’s NPCR and the NCI’s SEER Program.5 Mortality data were obtained from the NCHS. 

Block-level population data came from the US Census Bureau’s 2010 Census Summary File 

1.6

There are 436 CDs for 50 states and the District of Columbia in the United States. We 

estimated cancer death rates and counts for 2012–2016 for the 436 CDs according to the 

boundaries for the 115th Congress of the United States. Similarly, cancer incidence rates 

and counts were estimated for 424 CDs. Incidence data are not included for Kansas (4 CDs) 

and Minnesota (8 CDs) because county-level incidence data were not reported to CDC. 

Illinois opted not to present CD-specific estimated incidence case counts and rates (18 CDs). 

Therefore, we reported estimated incidence rates and counts for 406 CDs in this paper and in 

the online Data Visualizations tool.

CDs were defined by census blocks according to census geography hierarchy.7 The District 

of Columbia and 7 states (Alaska, Delaware, Montana, North Dakota, South Dakota, 

Vermont, and Wyoming) have a single CD that follows state or federal district boundaries. 

For these states that have only 1 CD, the same state rates and counts were used. For states 

that have multiple CDs, rates were estimated by assigning the county-level age-adjusted 
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rates to the census block and weighting those by the block population proportion of the CD. 

Those weighted rates were then aggregated over the blocks within the CD to estimate the 

district rate. More specifically, the following steps were taken:

1. We obtained census block-level population counts by sex and race/ethnicity 

from the 2010 US Census Summary File 1.6 We matched each census block 

to the assigned congressional district using the census Block Equivalency File 

downloaded from the census website.8

2. We calculated the age-adjusted county-level rates by sex and race/ethnicity 

using SEER*Stat software and merged with the block-level population counts 

by county.9

3. We calculated the cancer incidence and death rates for CDs as follows:

rj = ∑i = 1
n pij

pj
ri

Where ri is the age-adjusted cancer incidence/death rate for block i (estimated as the 

corresponding county incidence/death rate), pij is the population counts of block i within 

CDj pj is the total population count for CDj, and n is the number of blocks within CDj. This 

method has been used in a previous study.4 To calculate counts for CDs, we first estimated 

counts by CDs within each county based on the proportion of the county population for each 

CD that intersect with the county, then we aggregated the counts from different counties that 

intersect with the CD. The district count nj was defined as

nj = ∑k = 1
m pkj

pk
nk

Where nk is the number of cases in county k, pk is the population in county k, pkj is the 

population of county k within district j, and m is the number of counties that intersect 

with CDj. This gives the same estimates as weighting at the block level similar to the 

rate calculations above but is a more efficient calculation in terms of computing time. The 

district counts for both sexes combined were obtained by summing the male and female 

estimates.

Estimates were calculated by sex (both sexes, male, and female) and race/ethnicity (all races, 

non-Hispanic White, Black, and Hispanic). Block-level population data were not available 

by ethnicity for races other than White. As a result, the estimates for non-Hispanic Blacks 

could not be calculated; the Black race category includes both Hispanics and non-Hispanics.

Maps for incidence and mortality estimates for all cancers combined, and for 5 individual 

cancers (lung/bronchus, colorectal, female breast, cervical, and prostate) were constructed 

in ArcGIS (version 10.3). We chose to present data for these 5 individual cancers 

for which evidence-based prevention efforts (tobacco control and screening) are being 

implemented.10,11 Estimates for cancer incidence and death rates by sex were displayed 

in quintiles on the maps to enable comparisons to previous studies.3 Using quantile 
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classification for choropleth maps has also been found to convey information to readers with 

great accuracy in comparison to other data classification methods.12 Data are suppressed 

for cells with fewer than 16 estimated cases. Incidence data for Hispanics in Delaware, 

Kentucky, and Massachusetts were suppressed at the states’ request.

Results

Estimated Cancer Burden by Congressional Districts

Cancer incidence rates by congressional district.—Estimates for overall cancer 

incidence rates by CD ranged from about 320 to 610 new cancer cases per 100,000 persons 

per year (Figure 1). In general, cancer incidence rate estimates were highest in CDs in 

the Southern and Eastern regions of the country. When examined by race, CD incidence 

rate estimates were lower for Hispanics compared to other races. Black men had higher 

incidence rate estimates (rates in highest quintile) compared to men of other races across 

CDs in the Southern and Eastern regions. Among women, Non-Hispanic White women had 

higher incidence rates (rates in the third and fourth highest quintiles) compared to women of 

other races across CDs.

Incidence rate estimates for the 5 individual cancers by CD are shown in Figures 2 through 

5. The distribution of lung cancer incidence rate estimates was similar to that of overall 

cancer incidence rate estimates. Among men, CDs in the Southern and Eastern part of 

the country had higher lung cancer incidence rate estimates, and Hispanic men had lower 

incidence estimates compared to men of other races. Among women, Non-Hispanic White 

women also appeared to have higher incidence rates compared to women of other races in 

CDs in the Southern and Eastern regions. The distribution of colorectal cancer incidence 

estimates was also similar to overall cancer incidence, with high incidence estimates seen 

in some Midwest states along with CDs in the South and East. The distribution of CDs 

with high incidence estimates for breast cancer appeared to differ by race; for non-Hispanic 

White women, CDs on the West and Northeast Coasts appeared to have higher incidence 

estimates. For Black women, CDs in the Appalachian region appeared to have higher 

incidence estimates for breast cancer. Cervical cancer incidence was higher in CDs for the 

South overall; among Black women, CDs in the Southeast had the highest rate estimates and 

among Hispanic women, CDs in the Southwest had the highest estimates. Prostate cancer 

incidence estimates showed a greater number of CDs with high incidence estimates for 

Black men in the Southern and Eastern regions compared to men of other races.

Cancer mortality rates by congressional district.—The distribution of the overall 

cancer death rates by CD was similar to that of incidence rates, ranging from about 100 to 

290 cancer deaths per 100,000 persons per year (Figure 6). Overall cancer mortality rates 

were highest in CDs in the Southern and Eastern regions of the country and were lower for 

Hispanics compared to other races. Mortality estimates were highest for Blacks compared to 

other races; both Black men and women had a greater number of CDs with high mortality 

rate estimates (rates in highest quintile) compared to other races.

Mortality rate estimates for the 5 individual cancers by CD are shown in Figures 7 through 

10. When examined by race, for all cancers, Black men and women had higher mortality 
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rates (rates in the highest quintile) in more CDs compared to men and women of other races. 

With the exception of prostate cancer, the distribution of cancer mortality rates by CD for 

the individual cancers was similar to that of overall cancer mortality with higher mortality 

rates seen in the Southern and Eastern regions of the country. Among non-Hispanic Whites, 

prostate cancer rates were highest in the CDs in the West, with lower rates in the Southeast.

Visualizing Cancer Burden Estimates by Congressional Districts

Cancer incidence and mortality estimates by congressional district are readily available 

to the public on the US Cancer Statistics Data Visualizations tool (www.cdc.gov/cancer/

dataviz).1 Estimates for overall cancer incidence and mortality, as well as those for the 

leading 20 cancer sites, are also easily accessible in the tool (Figure 11). Data graphics 

displayed in this tool include: (1) maps showing cancer incidence and mortality estimates for 

CDs in each state; (2) graphs ranking cancer incidence and mortality rates for leading cancer 

sites for each CD; (3) graphs ranking cancer incidence and mortality rates by sex and by race 

(non-Hispanic White, Black, and Hispanic) for each CD. The Data Visualizations tool also 

allows users to see the data used to generate the graphs and maps in table format by using 

the “Table” tab and to download data tables for cancer rates by CDs by using the “Export” 

tab.

Discussion

The distribution of cancer incidence and death rates by CD showed similar patterns to those 

that have been observed at the county and state levels, with the highest cancer incidence 

and death rates observed in CDs in the Southern and Eastern regions of the country.1 The 

patterns of cancer death rate estimates by CD from this analysis are similar to those found in 

previous studies conducted for the 1990–2001 and 2002–2011 periods.3,4

Overall, Hispanics had lower incidence and death rates and Blacks appeared to have a 

greater number of CDs with higher incidence and death rates. The distributions of lung and 

colorectal cancer incidence and mortality rates by CD were similar to those observed for 

overall cancer rates. The examination of breast, cervical, and prostate cancer incidence and 

death rates by CD highlighted differences in rate distributions by race/ethnicity. Graphics of 

these cancer rate estimates by CD, and other national cancer data are readily accessible to 

the public on the USCS Data Visualizations tool (www.cdc.gov/cancer/dataviz).1

Key strengths of this analysis are that it uses national cancer incidence data and provides an 

examination of both cancer incidence and death rates, including estimates for 5 individual 

cancer rates. Limitations of this analysis include the assumptions made that the population 

proportions from the 2010 US census used for weighting still apply to the study period 

(2012–2016) and rates at the block-level were similar to those at the county-level. This 

may underestimate or overestimate rates at the CD-level. Of note, most CD estimates were 

derived from whole county rate estimates. Only a small portion of CDs (65 of the 436; 15%) 

were composed of 2 or more counties, with county boundaries traversing adjacent CDs. 

Geocoding cases at the CD-level could address these limitations in the future. Lastly, race/

ethnicity categories examined were limited based on available county-level data; we were 
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unable to provide CD rate estimates for Asian-Pacific Islanders or American Indian/Alaskan 

Native people due to small case counts.

This examination of cancer rates at the CD-level provides data that can be used to inform 

cancer control strategies at the local and national levels. Displaying the data with the Data 

Visualizations tool makes it easily accessible to the public and decision makers.
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Figure 1. Overall Cancer Incidence Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 
406 Congressional Districts (CDs) from 2012–2016
Data are not included for Kansas (4 CDs), Minnesota (8 CDs), and Illinois (18 CDs). Data 

were suppressed for CDs with cancer case counts below 16 (these areas are depicted in 

gray).
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Figure 2. Lung Cancer Incidence Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 406 
Congressional Districts (CDs) from 2012–2016
Data are not included for Kansas (4 CDs), Minnesota (8 CDs), and Illinois (18 CDs). Data 

were suppressed for CDs with cancer case counts below 16 (these areas are depicted in 

gray).
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Figure 3. Colorectal Cancer Incidence Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 
406 Congressional Districts (CDs) from 2012–2016
Data are not included for Kansas (4 CDs), Minnesota (8 CDs), and Illinois (18 CDs). Data 

were suppressed for CDs with cancer case counts below 16 (these areas are depicted in 

gray).
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Figure 4. Breast Cancer and Cervical Cancer Incidence Rate Estimates (per 100,000) by Sex and 
Race/Ethnicity in 406 Congressional Districts (CDs) from 2012–2016
Data are not included for Kansas (4 CDs), Minnesota (8 CDs), and Illinois (18 CDs). Data 

were suppressed for CDs with cancer case counts below 16 (these areas are depicted in 

gray).
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Figure 5. Prostate Cancer Incidence Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 
406 Congressional Districts (CDs) from 2012–2016
Data are not included for Kansas (4 CDs), Minnesota (8 CDs), and Illinois (18 CDs). Data 

were suppressed for CDs with cancer case counts below 16 (these areas are depicted in 

gray).
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Figure 6. Overall Cancer Death Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 436 
Congressional Districts from 2012–2016
Data are suppressed for congressional districts with cancer case counts below 16 (these areas 

are depicted in gray).
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Figure 7. Lung Cancer Death Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 436 
Congressional Districts from 2012–2016
Data are suppressed for congressional districts with cancer case counts below 16 (these areas 

are depicted in gray).
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Figure 8. Colorectal Cancer Death Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 
436 Congressional Districts from 2012–2016
Data are suppressed for congressional districts with cancer case counts below 16 (these areas 

are depicted in gray).
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Figure 9. Breast Cancer and Cervical Cancer Death Rate Estimates (per 100,000) by Sex and 
Race/Ethnicity in 436 Congressional Districts from 2012–2016
Data are suppressed for congressional districts with cancer case counts below 16 (these areas 

are depicted in gray).
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Figure 10. Prostate Cancer Death Rate Estimates (per 100,000) by Sex and Race/Ethnicity in 436 
Congressional Districts from 2012–2016
Data are suppressed for congressional districts with cancer case counts below 16 (these areas 

are depicted in gray).
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Figure 11. 
Screenshot of US Cancer Statistics (USCS) Visualization Website that Enables the Public 

to View Cancer Incidence and Death Rate Estimates by State, County, and Congressional 

District
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