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Cancer in North America: 2009-2013

INTRODUCTION

The North American Association of Central Cancer Registries, Inc. (NAACCR) is a professional organization
that develops and promotes uniform data standards for cancer registration; provides education and training;
certifies population based registries; aggregates and publishes data from central cancer registries; and promotes
the use of cancer surveillance data and systems for cancer control and epidemiologic research, public health
programs, and patient care to reduce the burden of cancer in North America. NAACCR annually produces this
statistical monograph on cancer in North America to provide cancer incidence and mortality statistics for the
United States, Canada, and North America.

This year marks the 26th annual release of the series of Cancer in North America (CINA) monographs. The
2016 monograph includes data from 67 central population-based registries: 57 from the United States (50
states, the District of Columbia, Puerto Rico and 5 metropolitan areas) and 12 from Canada (9 provinces and 3
territories).

The submitted data reflect 97.7% population coverage of Canada and the United States. Combined, five-year
average annual incidence statistics for the United States, for Canada and for North America are created from
registries that met or exceeded the NAACCR standards of “fitness for use” in aggregated incidence data for all
years, 2009-2013.

Volume One presents the combined U.S. and Canadian statistics for cancer incidence rates across North
America. The combined statistics presented in Volume One reflect 96.7% of the U.S. population (47 states and
the District of Columbia) and includes statistics from the 9 Canadian registries that met the CINA inclusion
requirements, reflecting 37.6% of the Canadian population.

NAACCR issues an annual call for data to member registries to create the CINA monograph and other useful
CINA products for data analyses and cancer incidence information (e.g., CINA+ Online, NAACCR FastStats,
CINA in SEER*Stat, CINA Plus in SEER*Stat, CINA Monograph data in SAS Data set and CINA Deluxe).
For more information on these products and the process for gaining access to them, please visit
www.NAACCR.org and select Research.

This monograph is a testament to the continuing commitment by population-based cancer registries throughout
the United States and Canada The efforts of the NAACCR membership to collect timely, complete, and
accurate data make this publication possible. An Editorial Board of member volunteers, with support from
NAACCR staff and staff from Information Management Services, takes on the responsibility to oversee the call
for data, evaluate all submissions, and make all editorial decisions in production of the monograph. The
objective of this work is to provide timely and useful information on cancer incidence and mortality for all
geographic areas and race/ethnic groups in the United States and Canada.

The publication includes U.S. cancer incidence and mortality for white, black, Hispanic/Latino and
Asian/Pacific Islander as combined and registry specific rates and American Indian and Alaskan Native
populations presented for U.S. counties located in Indian Health Service Contract Health Service Delivery
Areas (CHSDA\) of the United States (excepting only for Kansas).

In this year’s 2009-2013 Cancer Incidence in North America monograph, registry specific delay adjusted rates
will be reported for the first time. Each year, registries submit cases approximately two years after the close of
a calendar year (e.g. cases for 2013 were first submitted in the December 2015 NAACCR Call For Data
submission). These case counts are then revised in each subsequent submission. Delay adjusted rates represent
the observed rate adjusted to estimate what will be the “eventual” case count, providing more accurate trends
and levels of incidence rates.

INTRODUCTION AND TECHNICAL NOTES I-1
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Starting in 2015, a joint effort by NCI, CDC, and the North American Association of Central Cancer Registries
(NAACCR) was mounted to develop a unified approach for estimating and reporting delay-adjusted rates
across all of the U.S. and Canada. The delay-adjusted rates for NAACCR registries, including SEER registries
reported in the Cancer Statistics Review, is based on the data submitted to the North American Association of
Central Cancer Registries (NAACCR). Statistical models to estimate delay are estimated for each registry by
age (<50, 50-69, 70+), gender (male and female) and race (all races combined, white, black, API), and delay
time (for the 2015 submission a delay of 2 years for diagnosis year 2013, 3 years for diagnosis year 2012, etc.)
While the statistical models estimate reporting delay registry by age, race, gender, and delay time, delay
adjusted rates for any grouping is done in SEER*Stat by weighting each group appropriately.

In this year’s release, a different and improved statistical model has been used with the goal of producing more
stable estimates. The details of the new modeling are available in the Development of the Delay Model of the
website http://www.surveillance.cancer.gov/delay/.

For some registries, there were insufficient historical data available to calculate registry specific delay factors.
In order to calculate delay adjusted national statistics, delay factors were applied to registries with missing data
using an average of the U.S. or Canadian delay factors.

CONTENTS OF THE CINA MONOGRAPH

This year the CINA monograph is comprised of four volumes as described below. Rates are presented as
average-annual, age-adjusted rates using three different standard million populations: the 2000 U.S., the 1996
Canadian, and the World standard populations. We believe that presenting cancer rates adjusted to all three
standards enhances the meaning and utility of the rates for users in the United States, Canada, and international
settings. All volumes of the CINA publication, including sections containing incidence rates standardized to
the World Standard, and the population counts used in the calculation of cancer rates are available for
download on the NAACCR website, http://www.naaccr.org/DataandPublications/CINAPubs.aspx.

Volume One, Combined Cancer Incidence for the United States, Canada, and North America presents
cancer incidence data that have been combined to create five-year, average-annual data for cancers occurring in
all persons and for children, aged 0 to 14 and 0 to 19. Registries submitting the data must meet the NAACCR
criteria of high quality incidence data indicating that the data are fit for use at the time of data submission. The
criteria for the standard are described in detail below in the Data Quality Indicator section. In the United States,
cancer counts and incidence rates are presented for all races combined, black, white, Asian/Pacific Islander,
American Indian/Alaskan Native, and for Hispanic/Latino, non-Hispanic white, non-Hispanic black
populations.

Volume One is comprised of four data sections:

Section two includes the five most common types of cancer by sex in North America, the United States and
Canada based on the combined United States and the combined Canadian data. The section also includes the
top five most common types of cancer by sex, race and ethnicity in the United States based on the combined
United States data.

Section three provides cancer incidence rates for the United States, Canada and North America. The rates for
the United States are presented for all races combined, white, black, Asian or Pacific Islander, American
Indian/Alaska Native, Hispanic, non-Hispanic white and non-Hispanic black populations for all ages combined.
The rates for Canada and North America are presented for all races combined and for all ages combined. Also
included in section three are tables of cancer rates for children, aged 0-14 and 0-19 for the United States,
Canada and North America. As with the tables for all ages, the pediatric tables are presented by race and
ethnicity for the United States and for all races combined for Canada and North America.

Section four contains the frequency counts, percent distribution and age-adjusted rates of cancer by derived
summary stage at diagnosis (derived from and following the Collaborative Stage staging system) for female
breast, and for prostate, lung, uterine cervix and colorectal cancers. Combined United States data are provided

1-2 INTRODUCTION AND TECHNICAL NOTES
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for white, black, Asian or Pacific Islander, and American Indian/Alaska Native populations with American
Indian/Alaska Native data limited to Contract Health Service Delivery Areas counties. In addition, combined
United States data, combined Canadian data and combined North America data are provided for all races
combined. U.S. data are also provided by Hispanic ethnicity.

Section five provides cancer counts and rates for the time period 2009-2013 that are “delay-adjusted.” This
adjustment is done to estimate the number of incident cancer cases that were diagnosed in the time period but
whose reporting to a central registry is delayed. These estimates are derived from historic patterns of reporting
lag adjusted by various factors including cancer type, sex, age and race/ethnicity. Registries otherwise included
in Volume One data are excluded from Section five, if they did not supply the data needed to calculate the
delay adjustment for that registry. There were seven registries affected by this with three from the U.S. and four
from Canada. A U.S. average and a Canadian average delay factor was calculated and applied to these excluded
registries to assure the combined delay-adjusted data are consistent with the incidence rates otherwise presented
in Volume One. For more information on the importance of this methodology see the articles by Clegg,
Midthune and Zou listed in the references at the end of this section or visit http://surveillance.cancer.gov/delay/.

Volume Two, Registry-specific Cancer Incidence in the United States and Canada presents cancer
incidence data for NAACCR-member, population-based central cancer registries in Canada and the United
States that have agreed to participate in the CINA monograph. Five-year averages of data are presented for the
years 2009 to 2013.

Each set of data tables includes demographic and data quality information and registry descriptions to help
interpret the statistics reported. The 2016 publication includes registry specific data on stage at diagnosis for
female breast, lung, colon and rectum, prostate and uterine cervix cases for all registries submitting stage data
for 2009 through 2013. In the United States, cancer incidence rates are calculated for the following race/ethnic
populations: all races combined, white, black, Asian or Pacific Islander, American Indian/Alaskan Native for
CHSDA counties, Hispanic/Latino (all races), non-Hispanic white, and non-Hispanic black. Race and ethnicity
information is not collected in Canada, and thus is not presented.

Volume Three, Registry-specific Cancer Mortality in the United States and Canada presents cancer
mortality data for all geographic areas in the United States and Canada.

Volume Four, Cancer Survival Rates in the United States and Canada includes data from 45 registries on
more than 7.2 million cases diagnosed among North Americans between 2006 and 2012.

Volume Four is comprised of two data sections:

Section two includes counts, relative survival ratios and confidence intervals for the United States, Canada and
North America combined. These statistics are presented for all races by sex and select cancer sites. The tables
for each cancer site present statistics by a total, stage and specific age groups for each region. In the United
States combined, survival statistics by white and black race are also presented.

Section three includes counts, relative survival ratios and confidence intervals by registry, sex and select cancer
sites. Survival statistics are available for the United States and Canadian registries by all races and for the
United States registries by white and black race.

SOURCES OF DATA

Cancer Incidence. A cancer registry must be population-based and a NAACCR member in good standing to
be included in NAACCR data publications. All cancer registries in the United States and Canada are NAACCR
members, including the three territories in Canada and three U.S. territories. An annual request is sent to all
members to submit voluntarily a data file for use in CINA, CINA research and data information products, the
U.S. Annual Report to the Nation, and the American Cancer Society’s Cancer Facts and Figures annual
publication. All NAACCR member registries receive support from the state, province or territory. In the U.S,,
they also participate in the National Cancer Institute's Surveillance, Epidemiology, and End Results (SEER)
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organs are included in the data reported. All categories used to present pediatric cancer rates in Volume One are
based on the International Classification of Childhood Cancer, third edition (ICCC-3) (Steliarova-Foucher
2005).

Summary tables of all codes and site groups for incidence can be found in the electronic copy of the CINA
Monograph Appendices on the NAACCR website, http://www.naaccr.org/DataandPublications/CINAPubs.aspx.

Mortality Data. Underlying cause of death was coded using the International Classification of Diseases
version 10 (ICD-10). Cancer deaths were defined as those coded C00 through C97 in ICD-10.

The SEER mortality recode scheme was used to classify cancer deaths into the groupings used in the volume il
(see Appendix B on the NAACCR website, http://www.naaccr.org/DataandPublications/CINAPubs.aspx).

Hispanic/Latino Ethnicity Identification. The ethnicity available in medical records and reported to cancer
registries is enhanced by the use of the NAACCR Hispanic Identification Algorithm, version 2 (NHIAv2).
NHIAv2 uses a combination of NAACCR variables including direct identification of ethnicity from the
Spanish/Hispanic Origin variable (NAACCR data element 190 values 1-6), and information indirectly derived
based on an evaluation of the strength of the birthplace, race, and surname (including maiden name when
available) associations with Hispanic ethnicity status. After applying NHIAv2, cases not ultimately classified as
Hispanic are classified as non-Hispanic, leaving no cases with “unknown” Hispanic status. The NHIAv2
algorithm allows the user to run the program using one of three possible options:

1) All Records: Surname portion is run on 0 (non-Hispanic), 7 (surname only), and 9 (unknown) for all counties. After the
algorithm, item 190 codes (0, 7, 9) are either NHIA - Hispanic or non-Hispanic.

2) Option 1: (The default) For counties with 5% or more Hispanics - as for all records option. For counties with < than 5%
Hispanic, surname portion is run on 7 (surname only) and 9 (unknown). After the algorithm, item 190 codes (7, 9) are
either NHIA - Hispanic or non-Hispanic.

3) Option 2: For counties with 5% or more Hispanics - as for all records option. For counties with < than 5% Hispanic,
surname portion is run on 7 (surname only). These become either NHIA - Hispanic or non-Hispanic. All cases coded to 9
on item 190 are converted to NHIA - non-Hispanic.

A comparison of the direct and indirect categorization of Hispanic ethnicity is provided in the Appendix F
available from the NAACCR Website, http://www.naaccr.org/DataandPublications/CINAPubs.aspx.

The NHIAv2 method is described in detail elsewhere. (NAACCR Race and Ethnicity Work Group, 2011,
NAACCR Guideline for Enhancing Hispanic-Latino Identification: Revised NAACCR Hispanic/Latino
Identification Algorithm [NHIA v2.2.1], Revised September 12, 2011.)

[URL: http://www.naaccr.org/LinkClick.aspx?fileticket=6E200T41TcA%3d&tabid=118&mid=458. Last
Accessed, May 26, 2015]

Asian/Pacific Islander ldentification. The information on Asian and Pacific Islander populations is also
enhanced by submitting registries using a NAACCR developed algorithm (NAACCR, 2010). The NAACCR
Asian Pacific Islander Identification Algorithm version 1 (NAPIIA v1.2.1) uses a combination of NAACCR
variables to classify cases directly or indirectly as Asian/Pacific Islander for analytic purposes. It is focused on
coding cases with a race code of Asian NOS (race code 96) or Pacific Islander NOS (race code 97) to a more
specific Asian or Pacific Islander race category, using the birthplace and name fields (first, last, and maiden
names). Birthplace can be used to indirectly assign a specific race to one of eight Asian groups (Chinese,
Japanese, Vietnamese, Korean, Asian Indian, Filipino, Thai, and Cambodian) and three Pacific Islander groups
(Samoan, Micronesian, and Polynesian). Names can be used to indirectly assign a specific race to one of seven
Asian groups (Chinese, Japanese, Vietnamese, Korean, Asian Indian, Filipino, and Hmong) and three Pacific
Islander groups (Hawaiian, Guamanian, and Samoan). The algorithm uses the following NAACCR standard
variables: Race 1 through Race 5 (NAACCR Items 160 through 164), Name — Last (NAACCR Item 2230),
Name — First (NAACCR Item 2240), Name — Maiden (NAACCR Item 2390), Birthplace (NAACCR Item 250),
Sex (NAACCR Item 220).
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Misclassification of American Indian and Alaskan Native Populations. The collection of accurate
information on the cancer incidence in American Indian and Alaskan Native populations is hampered by
misclassification of this population within cancer case reports. In order to address this problem, cancer
registries in the United States coordinate with the Centers for Disease Control and the Bureau of Indian Affairs
to link their case files to the enrollment files of the Indian Health Service (Espey, et al., 2008). This process
identifies significant numbers of American Indians and Alaskan Natives that were otherwise classified within
the cancer case report. The improved information on this population enables calculation of much more accurate
cancer incidence rates. As presented in the incidence volumes, the data on American Indians and Alaskan
natives are restricted to those counties where Indian Health Service Clinics are located, namely Contract Health
Service Delivery Area (CHSDA) counties. This restriction assures that the incidence data presented is the best
available data for this population.

DATA QUALITY INDICATORS

NAACCR assesses the quality of cancer incidence data from individual registries for a number of data quality
indicators, which are described in detail below. Results for these indicators can be found in the Cancer in North
America, 2009-2013 Appendices on the NAACCR website. A dash in the tables indicates that data were not
submitted for the year or were not able to be calculated.

In order to be included in the NAACCR Combined rates presented in Volume One, the data had to meet the
criteria for high quality incidence data. These criteria were applied to each year of data individually, except for
the estimate of duplicate reports, which was calculated for the years 2009 to 2013 as a whole.

Data for 2009 through 2013 had to be submitted to NAACCR by December 1, 2015.

The estimate of duplicate case reports had to be less than 2 duplicate reports per 1000 cases.

All cases had to pass the edits on variables needed to compute cancer incidence rates by site, sex, race,
and tumor descriptions on the NAACCR Call for Data EDITS metafile.

Fewer than 3% of cases had missing information for sex, county of residence at diagnosis, and age at
diagnosis, and fewer than 5% of the cases had an unknown race.

Death clearance must be completed for 2009 through 2013 mortality with the percent of all cases
derived from death certificates only (DCOs) of less than 5%.

The NAACCR method to estimate completeness of case ascertainment yielded an estimate of 90% or
higher.

All cases had to pass the inter-record edits on cases reporting multiple primary cancers, as determined
by the standard Inter-record EDITS program developed for the NAACCR Call for Data submissions.

To be included in the combined stage data, the registry must meet the requirements for being included
in the combined rates (above), have submitted stage data for all years 2009 through 2013 and provided
the derived summary stage field in their submission.

To be included in the delay adjusted data, the registry must meet the requirements for being included
in the combined rates, have submitted data for all years 2009 through 2013 and have provided the data
needed to calculate the delay factors.

The selection criteria for including registry data in Volume Four on cancer survival included meeting the
criteria for inclusion in the combined incidence rates and providing the follow up fields required for the
survival calculations. In addition, the data either needed to meet the SEER standards for follow-up or the
registry needed to have ascertained deaths through the study cutoff date (December 31, 2012). To meet the
SEER standard for follow-up, a minimum of 90% of patients needed to have follow-up dates on or after
January 1, 2013, or be deceased. For U.S. registries that did not meet the SEER standard for follow-up, it was
necessary to conduct state death linkages and linkage with the National Death Index. For Canadian registries, it
was necessary to conduct death linkages within the province or territory. Registry data also were required to
have no irregularities in the variables that are key to the survival calculations.
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Duplicate Case Records. Most central cancer registries rely on multiple reporting sources for cancer case
reports. At the central cancer registry, multiple reports for the same patient must then be matched and the
information from all records consolidated. In addition to determining whether multiple reports refer to the same
individual, central cancer registry staff must also determine whether the tumor represents a new primary tumor
or a duplicate report for a tumor already recorded. Failure to eliminate duplicate cases and duplicate tumors
results in over-counting cancer cases. As a part of routine cancer registry operations, a variety of tools are used
to ensure accurate case linkage and case consolidation. As part of the preparation of the data submission to
NAACCR, each registry uses the NAACCR protocol to determine the adequacy of case linkage and
consolidation operations in identifying duplicate records.

The NAACCR protocol for assessing duplicate cases can be found on the NAACCR website,
http://www.naaccr.org.

Completeness of Case Ascertainment. In order to evaluate case completeness for all geographic areas
included in this monograph, the NAACCR Method to Estimate Completeness is used. The method is described
in detail elsewhere (Wu, et al., 2002; Howe, 2007). A data analysis tool is available on the NAACCR website,
http://www.naaccr.org/Research/DataAnalysisTools.aspx, that documents and calculates sex-, race-, and site-
specific estimates based on observed incidence counts and rates, observed local cancer death rates, and a
standard rate ratio of incidence to mortality. In addition, adjustments are made to the calculations to account for
some variation in sex-, race- and site-specific variation in case fatality. The method assumes that the relationship
between incidence rates and mortality rates are stable. However, with the recent annual decreases in cancer
death rates, and the awareness that the decreases are not the same in all parts of the United States and Canada, it
appears that this assumption is being challenged with a noticeable bias in an upward migration of completeness
estimates for many locales. The completeness estimates provided in this publication used mortality data for the
years 2009-2013 to determine completeness in U.S. registries and Canadian registries. The percent
completeness presented for each registry and used to determine inclusion of individual registry data in the
combined rates presented in Volume One were based upon rate ratios of 2009-2013 SEER 11 incidence rates
divided by 2009-2013 U.S. mortality rates.

Missing Case Information. NAACCR has developed standards for completeness of data on key data items that
are needed to produce meaningful cancer incidence statistics. These key data items include race, sex, county of
residence at diagnosis, and age at diagnosis. Cases with unknown sex or age are omitted from all calculations.
Cases with unknown race and county of residence were included in the cancer counts and rates for all races
and/or all counties combined.

Death Certificate Only Cases. The proportion of cases identified by death certificate only (DCO) is an
indicator of data quality and completeness. Central cancer registries use death certificates to identify potentially
missed cases and to conduct follow back on cases that have cancer on the death certificate but who are not
incident cases in the registry. Cases without follow back information are considered to be DCO cases and may
have incomplete or missing information, including date of diagnosis and stage at diagnosis. For DCO cases, the
date of death is used as the date of diagnosis. Registries that did not use death certificates as a source of case
ascertainment have “na” listed in the death certificate only row on the registry description page.

Data Reliability and Accuracy. All data submitted to NAACCR are evaluated for reliability and accuracy
using the EDITS program and a specific set of edits incorporated into a Call for Data Edits Metafile. An edit
reviews the internal consistency between and among data elements, such as anatomic site and morphology.
Cases that are identified as having errors are reviewed by registry staff and resolved prior to their NAACCR
submission. The NAACCR Call for Data EDITS metafile is available on the NAACCR website.

[URL http://www.naaccr.org/DataandPublications/CallforData.aspx, Last accessed June 1, 2016].

An inter-record edits program, developed by the Centers for Disease Control and Prevention, is used to identify
errors among the records reported for persons who have had multiple tumors diagnosed. For example, an
inter-record edit will identify whether birthplace is the same on all reports of multiple tumors that are reported
for one individual.
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Standard Errors. Standard errors (S.E.) of the rates were calculated using the formula:

win;

SE= [y !
P;

where w; = the fraction of the standard population in age group j, n; = number of cases or deaths in that age
group, and p; = person years denominator (Breslow and Day, 1987). For many registries, the standard errors of
the rates are small, as the population covered is large. However, for registries that cover a small population, the
standard error may be substantial.

Confidence Intervals. Although not reproduced in the printed monograph, bar charts of the registry-specific,
age-adjusted rates with 95 percent confidence intervals (Tiwari, et al., 2006) are available on the NAACCR
website (http://www.naaccr.org/DataandPublications/CINAPubs.aspx). The confidence intervals allow the user
to assess the precision of the estimate and is an approximate and conservative indicator of whether a registry’s
rate is statistically higher or lower than the rate for the combined United States, based on whether or not the
upper or lower limit of the confidence interval overlaps the 95% confidence interval for the United States.

Comparison of Rates. In addition to true regional variation in cancer risk, differences in cancer incidence or
mortality rates between areas may be due to either differences in the demographic makeup of the population or
differences in data quality. In making valid comparisons of cancer incidence rates among registries, it is
important to review the data quality indicators for each registry and consider differences in the racial
composition of the populations being compared before conclusions are drawn about variations in regional rates.
Interpretation without consideration of these factors may contribute to misleading or inaccurate conclusions.

The standard error of adjusted rates can be used to evaluate the statistical significance of rate differences among
comparable populations. For example, if the adjusted rates in two populations are R; and R, and their standard
errors are S.E.; and S.E.,, an approximate confidence interval for the rate ratio can be calculated using the
following formula:

(Rlle)l +7/X

where x = (R; - Rp) /J6.EZ+S.E2) and z = 1.96 for 95% limits (Parkin, et al., 1992). If this interval does not
include one, the two rates are statistically significantly different at a p value of 0.05. This test can be inaccurate
for rates based on fewer than 16 cases or deaths, and it should not be used for rates based on fewer than six
cases or deaths. It should be emphasized that this kind of comparison of adjusted rates must be undertaken with
caution as misleading conclusions may be drawn if the ratios of the age specific rates in the two populations are
not constant in all age groups. In these circumstances, the ratios of the adjusted rates will vary according to the
standard populations used (Esteve, et al., 1994).

Cell Suppression. Counts and rates were suppressed (indicated by “-”) in the tables if the race, gender, and
site-specific number of cases for incidence was less than six or when the number of deaths was less than ten.
Complementary cell suppression was employed, when necessary, to prevent the contents of a single suppressed
cell from being calculated. These counts are included in the calculation of all sites combined. A dash is also
used to indicate not applicable, as in the gender specific cancers. If the rate was less than 0.05 per 100,000 then
the rate is listed as 0.0.

REFERENCES

Anderson RN, Minino AM, Hoyert DL, Rosenberg HM. Comparability of cause of death between ICD-9 and
ICD-10: Preliminary estimates. National Vital Statistics Reports 2001;49:1-32.

Breslow NE and Day NE. Statistical Methods in Cancer Research. Vol. 1l. 1987. International Agency for
Research on Cancer: Lyon, France.

INTRODUCTION AND TECHNICAL NOTES I-9


http://www.naaccr.org/DataandPublications/CINAPubs.aspx

Clegg LX, Feuer EJ, Midthune D, Fay MP, Hankey BF. Impact of reporting delay and reporting error on
cancer incidence rates and trends. J Natl Cancer Inst 2002;94:1537-45.

Espey DK, Wiggins CL, Jim MA, Miller BA, Johnson CJ, Becker TM. Methods for improving cancer
surveillance data in American Indian and Alaska Native populations. Cancer. 2008 Sep 1;113(5 Suppl):1120-
30.

Espey DK, Wu XC, Swan J, Wiggins C, Jim MA, Ward E, Wingo PA, Howe HL, Ries LA, Miller BA, Jemal
A, Ahmed F, Cobb N, Kaur JS, Edwards BK. Annual report to the nation on the status of cancer, 1975-2004,
featuring cancer in American Indians and Alaska Natives. Cancer. 2007 Nov 15;110(10):2119-52.

Esteve J, Benhamou E, and Raymond L. Statistical Methods in Cancer Research. Vol. V. 1994. International
Agency for Research on Cancer: Lyon, France.

Horner MJ, Ries LAG, Krapcho M, Neyman N, Aminou R, Howlader N, Altekruse SF, Feuer EJ, Huang L,
Mariotto A, Miller BA, Lewis DR, Eisner MP, Stinchcomb DG, Edwards BK (eds). SEER Cancer Statistics
Review, 1975-2006, National Cancer Institute. Bethesda, MD

[URL: http://www.seer.cancer.gov/csr/1975_2006/, based on November 2008 SEER data submission, posted to
the SEER web site, 2009.]

Howe HL, Carozza S, O’Malley C, Dolecek TA, Finch JL, Kohler B, Wet D, Liu L, Schymura MJ, Williams
M, Abe T, Agovino P, Chen VW, Firth R, Harkins D, Hotes, J, Lake A, Roney D, Suarez L (eds). Cancer in
U.S. Hispanics/Latinos, 1995-2000. Springfield (IL): North American Association of Central Cancer Registries,
December 2003.

Johnson CH, Peace S, Adamo P, Fritz A, Percy-Laurry A, Edwards BK. The 2007 Multiple Primary and
Histology Coding Rules. National Cancer Institute, Surveillance, Epidemiology and End Results Program.
Bethesda, MD, 2007.

Midthune DN, Fay MP, Clegg LX, Feuer EJ. Modeling reporting delays and reporting corrections in cancer
registry data. J Am Stat Assoc 2005;100(469):61-70.

NAACCR Expert Panel in Hispanic ldentification. Report of the NAACCR Expert Panel on Hispanic
Identification 2003. Springfield (IL): North American Association of Central Cancer Registries, October 2003.

NAACCR Latino Research Work Group. NAACCR Guideline for Enhancing Hispanic/Latino Identification:
Revised NAACCR Hispanic/Latino ldentification Algorithm [NHIA v2]. Springfield (IL): North American
Association of Central Cancer Registries. September 2005.

[URL: http://www.naaccr.org/Research/DataAnalysisTools.aspx. Last accessed May 26, 2015].

NAACCR Method to Estimate Completeness. A Data Analysis Tool for Calculations.
[URL: http://www.naaccr.org/Research/DataAnalysisTools.aspx. Last accessed May 26, 2015].

NAACCR Race and Ethnicity Work Group. NAACCR Asian Pacific Islander Identification Algorithm
[NAPIIA v1.2.1]. Springfield, IL: North American Association of Central Cancer Registries, September
2010.

National Center for Health Statistics. U.S. Census Populations with Bridged Race Categories. September 2003.
[URL: http://www.cdc.gov/nchs/nvss/bridged_race.htm. Last Accessed, May 26, 2015].

Parkin D.M., Whelan S.L., Ferlay J., Teppo L., Thomas D., Thomas D.B. Cancer Incidence in Five Continents.
Vol. VIII. 2002. International Agency for Research on Cancer: Lyon, France.

SEER. 2000 U.S. Standard Population vs. Standard Million. 13 December 2004.
http://seer.cancer.gov/stdpopulations/single _age.html

1-10 INTRODUCTION AND TECHNICAL NOTES


http://www.seer.cancer.gov/csr/1975_2006/
http://www.naaccr.org/Research/DataAnalysisTools.aspx
http://www.naaccr.org/Research/DataAnalysisTools.aspx
http://www.cdc.gov/nchs/nvss/bridged_race.htm
http://seer.cancer.gov/stdpopulations/single_age.html

Steliarova-Foucher E, Stiller C, Lacour B, Kaatsch P. International Classification of Childhood Cancer, third
edition. Cancer 2005;103:1457-67.

Tiwari RC, Clegg LX, Zou Z. Efficient interval estimation for age-adjusted cancer rates. Stat Methods Med Res
2006;15:547-5609.

Weir HK, Johnson CJ, Mariotto AB, Turner D, Wilson RJ, Nishri D, Ward KC. Evaluation of North American
Association of Central Cancer Registries' (NAACCR) data for use in population-based cancer survival studies.
J Natl Cancer Inst Monogr. 2014 Nov;2014(49):198-209.

Wu XC, Hotes J, Fulton JP, Cormier M, Correa C, McLaughlin CC, Kosary C, Howe HL, Chen VW (Eds.)
Cancer in North America, 1996-2000, Volume One: Introduction and Technical Notes, Incidence. April 2002.
[URL.: http://www.naaccr.org/DataandPublications/CINA19962000.aspx. Last accessed May 26, 2015].

Zou J, Huang L, Midthune D, Horner MJ, Krapcho M, Feuer EJ. Effect of reporting year on delay modeling.
Statistical Research and Applications Branch, National Cancer Institute; 2009. Technical Report #2009-01
Clegg LX, Feuer EJ, Midthune D, Fay MP, Hankey BF. Impact of reporting delay and reporting error on
cancer incidence rates and trends. J Natl Cancer Inst 2002;94:1537-45. [Full Text]

Midthune DN, Fay MP, Clegg LX, Feuer EJ. Modeling reporting delays and reporting corrections in cancer
registry data. J Am Stat Assoc 2005;100(469):61-70. [View Abstract]

Zou J, Huang L, Midthune D, Horner MJ, Krapcho M, Feuer EJ. Effect of reporting year on delay modeling.

Statistical Research and Applications Branch, National Cancer Institute; 2009. Technical Report #2009-01.
Available from: http://surveillance.cancer.gov/reports/

INTRODUCTION AND TECHNICAL NOTES I-11


http://www.naaccr.org/DataandPublications/CINA19962000.aspx

NAACCR

Section |1

Top Five Most Commonly Diagnosed Cancersin
North America

@ X
AN
A
e ™
Seattle Puget Sound 3 _ )
U =
Greater Bay Area tﬁ*‘\ /’ 'etro Detroit
Ll
9 |washington D.C.
LosAngeles 5
£l
N o ' . %7 MeroAtianta
L o)

_Participating Registries -






Top Five Most Commonly Diagnosed Cancers® in North America

by Sex, All Races

2009-2013

Males/All Races
United States Canada North America
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 3,873,834 100.0 All Sites 172,224 100.0 All Sites 4,046,058 100.0
Prostate 981,409 25.3 Prostate 43,366 25.2 Prostate 1,024,775 25.3
Lung & Bronchus 554,620 14.3 Colon & Rectum 23,711 13.8 Lung & Bronchus 577,037 14.3
Colon & Rectum 349,299 9.0 Lung & Bronchus 22,417 13.0 Colon & Rectum 373,010 9.2
Bladder 258,135 6.7 Bladder 12,209 7.1 Bladder 270,344 6.7
Mglanomas of the 192,376 50 Non-Hodgkin 7638 44 Mglanomas of the 198,929 49
Skin Lymphoma Skin
Females/All Races
United States Canada North America
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 3,720,357 100.0 All Sites 158,935 100.0 All Sites 3,879,292 100.0
Breast 1,087,392 29.2 Breast 44,759 28.2 Breast 1,132,151 29.2
Lung & Bronchus 488,929 13.1 Lung & Bronchus 21,057 13.2 Lung & Bronchus 509,986 13.1
Colon & Rectum 324,925 8.7 Colon & Rectum 19,142 12.0 Colon & Rectum 344,067 8.9
Uterus Corpus & Uterus Corpus & Uterus Corpus &
Uterus NOS 234,076 6.3 Uterus NOS 9,933 6.2 Uterus NOS 244,009 6.3
Thyroid 165,707 45  Non-Hodgkin 6,165 39  Thyroid 171,033 44

Lymphoma

! Compiled by the North American Association of Central Cancer Registries, based on cases included in the combined incidence for North America.

TOP 5 CANCERS

Combined Incidence I1-1



Top Five Most Commonly Diagnosed Cancers' in the U.S.
by Race/Ethnicity, Males

2009-2013
Hispanic/Latino, All Races White Black
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 260,840 100.0 All Sites 3,254,086 100.0 All Sites 429,639 100.0
Prostate 64,639 24.8 Prostate 768,438 23.6 Prostate 153,081 35.6
Colon & Rectum 27,490 10.5 Lung & Bronchus 473,308 145 Lung & Bronchus 62,620 14.6
Lung & Bronchus 23,056 8.8 Colon & Rectum 289,152 8.9 Colon & Rectum 41,842 9.7
Kidney & Renal 14,696 56  Bladder 236,688 73 Kidney & Renal 19,064 44
Pelvis Pelvis
Non-Hodgkin 13,967 54 Mglanomas of the 182,803 56 L|_ver & Intrahepatic 14,655 34
Lymphoma Skin Bile Duct
American Indian/Alaskan Native’ Chinese Japanese
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 12,352 100.0 All Sites 20,293 100.0 All Sites 8,065 100.0
Prostate 2,375 19.2 Prostate 3,595 17.7 Prostate 1,768 21.9
Lung & Bronchus 1,832 14.8 Lung & Bronchus 3,365 16.6 Colon & Rectum 1,224 15.2
Colon & Rectum 1,496 12.1 Colon & Rectum 2,617 12.9 Lung & Bronchus 1,042 12.9
Kidney & Renal 956 77 Liver&lnwahepatic ) ooq 77 Bladder 501 6.2
Pelvis Bile Duct
Liver & Intrahepatic 610 49 Stomach 1,135 56  Stomach 434 5.4
Bile Duct
Filipino Vietnamese Korean
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 15,389 100.0 All Sites 8,922 100.0 All Sites 7,081 100.0
Prostate 3,877 25.2 Lung & Bronchus 1,691 19.0 Colon & Rectum 1,036 14.6
Lung & Bronchus 2,520 16.4 E'i‘l’:rDi‘c't”"ahepat'c 1,405 157  Lung & Bronchus 970 13.7
Colon & Rectum 1,863 121 Colon & Rectum 1,128 12.6 Prostate 908 12.8
Non-Hodgkin 824 54  Prostate 1,107 124 Stomach 841 11.9
Lymphoma
Liver & Intrahepatic Non-Hodgkin Liver & Intrahepatic
Bile Duct 4l 48 Lymphoma 461 52 Bile Duct 611 8.6

! Compiled by the North American Association of Central Cancer Registries, based on cases included in the combined incidence for the United States.

2 Counts and percentages are based upon cancer cases diagnosed among the AI/AN population in CHSDA counties. Statistics exclude data for KS for all

years. See Introduction for more information.
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Top Five Most Commonly Diagnosed Cancers' in the U.S.
by Race/Ethnicity, Females

2009-2013
Hispanic/Latino, All Races White Black
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 279,731 100.0 All Sites 3,128,652 100.0 All Sites 407,485 100.0
Breast 80,127 28.6 Breast 905,706 28.9 Breast 126,852 311
Colon & Rectum 23,339 8.3 Lung & Bronchus 424,203 13.6 Lung & Bronchus 49,444 12.1
Thyroid 20,339 7.3 Colon & Rectum 266,513 8.5 Colon & Rectum 42,057 10.3
Uterus Corpus & Uterus Corpus & Uterus Corpus &
Uterus NOS 19,161 68 Uterus NOS 196,444 6.3 Uterus NOS 25622 6.3
Lung and Bronchus 18,719 6.7 Thyroid 137,906 44 Thyroid 14,055 34
American Indian/Alaskan Native? Chinese Japanese
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 13,768 100.0 All Sites 22,451 100.0 All Sites 11,418 100.0
Breast 3,623 26.3 Breast 6,739 30.0 Breast 3,679 322
Lung & Bronchus 1,820 13.2 Lung & Bronchus 2,647 11.8 Colon & Rectum 1,391 12.2
Colon & Rectum 1,415 10.3 Colon & Rectum 2,297 10.2 Lung & Bronchus 1,335 11.7
Uterus Corpus & . Uterus Corpus &
Uterus NOS 882 6.4 Thyroid 1,615 7.2 Uterus NOS 616 5.4
Kidney & Renal Uterus Corpus &
Pelvis 650 4.7 Uterus NOS 1,254 5.6 Pancreas 536 4.7
Filipino Vietnamese Korean
Cancer Sites Count Percent Cancer Sites Count Percent Cancer Sites Count Percent
All Sites 22,096 100.0 All Sites 8,350 100.0 All Sites 8,920 100.0
Breast 7,865 35.6 Breast 2,164 25.9 Breast 2,530 28.4
Lung & Bronchus 1,920 8.7 Lung & Bronchus 952 11.4 Colon & Rectum 1,004 11.3
Colon & Rectum 1,902 8.6 Colon & Rectum 906 10.9 Lung & Bronchus 895 10.0
Thyroid 1,791 8.1 Thyroid 602 7.2 Thyroid 732 8.2
Uterus Corpus & 1,788 8.1 Uterus Corpus & 420 50 Stomach 564 6.3

Uterus NOS

Uterus NOS

! Compiled by the North American Association of Central Cancer Registries, based on cases included in the combined incidence for the United States.

2 Counts and percentages are based upon cancer cases diagnosed among the AI/AN population in CHSDA counties. Statistics exclude data for KS for all
years. See Introduction for more information.
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Combined Population:

COMBINED CANCER INCIDENCE RATES
UNITED STATES

Race-Specific Population Indicators (2009-2013)
Percentage of U.S. Population Reflected
in the Combined Cancer Statistics:

All Races 1,507,702,364 All Races 96.7%
White 1,191,386,336 White 96.5%
Black 210,359,986 Black 98.5%
American Indian/Alaskan Native 19,831,175 American Indian/Alaskan Native 91.8%
Asian/Pacific Islander 86,124,867 Asian/Pacific Islander 97.0%
Hispanic/All Races 249,535,453 Hispanic/All Races 96.2%
Non-Hispanic White 967,730,602 Non-Hispanic White 96.6%
Non-Hispanic Black 197,009,032 Non-Hispanic Black 98.5%
Number of Cases in Combined Cancer Statistics:
All Races 7,594,191
White 6,382,738
Black 837,135
American Indian/Alaskan Native 37,373
Asian/Pacific Islander 220,929
Hispanic/All Races 540,571
Non-Hispanic White 5,882,040
Non-Hispanic Black 821,034
Data Quality Indicators (2009-2013)
Indicators (%6) 2009 2010 2011 2012 2013
Missing Race 1.0 1.0 11 11 1.2
Missing Sex 0.0 0.0 0.0 0.0 0.0
Missing County 0.0 0.0 0.0 0.0 0.0
Missing Age 0.0 0.0 0.0 0.0 0.0
Death Certificate Only Cases 1.8 1.8 1.7 1.7 1.7
Site-Specific Microscopic Confirmation (2009-2013)
Cancer % Micro. Cancer % Micro.
Site Confirm Site Confirm
All Sites 93.1 Prostate 96.8
Oral Cavity & Pharynx 97.5 Testis 99.0
Esophagus 94.7 Bladder (incl. in situ) 97.8
Stomach 96.1 Kidney & Renal Pelvis 89.8
Colon & Rectum 96.2 Brain & Other Nervous System 84.6
Liver 60.1 Thyroid Gland 99.4
Pancreas 81.1 Hodgkin Lymphoma 98.3
Lung & Bronchus 88.0 Non-Hodgkin Lymphoma 96.3
Melanomas of the Skin 99.1 Multiple Myeloma 88.2
Female Breast (excl. in situ) 98.4 Leukemias 88.4
Cervix uteri 97.3 Brain & ONS' benign/borderline 45.2
Uterus Corpus & Uterus NOS* 98.5 Breast in situ 100.0
Ovary 91.9
! Abbreviations: NOS - Not Otherwise Specified; ONS - Other Nervous System
UNITED STATES

Combined Incidence 111-2



NAACCR U.S. Combined Incidence 2009-2013, All Races Combined
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Total Cancer Cases and Average Annual Age-adjusted Cancer Incidence Rates*
NAACCR United States Combined, 2009-2013, All Races

MALES(ALL RACES) FEMALES (ALL RACES)
Adj. Rate Adj. Rate Adj. Rate Adj. Rate
STES Count 2000U.S SE. 1996 Cdn SE. Count 2000U.S SE. 1996 Cdn SE.
All Sites (invasive & insitubladder) 3,873,834 512.1 0.27 489.5 0.25 3,720,357 4185 0.22 404.0 0.22
Oral Cavity & Pharynx 136,440 17.2 0.05 16.6 0.05 56,737 6.3 0.03 6.1 0.03
Lip 6,916 0.9 0.01 0.9 0.01 2,607 0.3 0.01 0.3 0.01
Tongue 41,464 51 0.03 5.0 0.02 16,649 19 0.01 18 0.01
Major salivary gland 12,073 17 0.02 16 0.01 8,438 1.0 0.01 0.9 0.01
Floor of mouth 6,781 0.8 0.01 0.8 0.01 3,095 0.3 0.01 0.3 0.01
Gum & other mouth 14,347 19 0.02 18 0.02 11,527 13 0.01 12 0.01
Nasopharynx 6,210 0.8 0.01 0.8 0.01 2,484 0.3 0.01 0.3 0.01
Oropharynx 6,651 0.8 0.01 0.8 0.01 2,063 0.2 0.00 0.2 0.00
Hypopharynx 9,055 11 0.01 11 0.01 2,199 0.2 0.01 0.2 0.01
Digestive System 741,239 98.3 0.12 93.0 0.11 601,785 65.7 0.09 61.9 0.08
Esophagus 62,286 8.1 0.03 7.7 0.03 16,732 18 0.01 17 0.01
Stomach 68,220 9.2 0.04 8.7 0.03 41,966 4.6 0.02 44 0.02
Small intestine 20,102 2.6 0.02 25 0.02 18,091 20 0.02 19 0.01
Colon excl. rectum 237,844 324 0.07 304 0.06 244,559 26.6 0.05 249 0.05
Rectum & rectosigmoid 111,455 145 0.04 139 0.04 80,366 8.9 0.03 8.6 0.03
Anus, anal canal & anorectum 11,384 15 0.01 14 0.01 19,218 21 0.02 20 0.02
Liver 88,145 10.8 0.04 104 0.04 29,794 3.2 0.02 31 0.02
Gallbladder 5,980 0.8 0.01 0.8 0.01 12,735 14 0.01 13 0.01
Pancreas 105,073 141 0.04 133 0.04 101,747 10.9 0.03 10.2 0.03
Respiratory System 612,216 824 0.11 78.0 0.10 507,133 55.5 0.08 53.0 0.08
Larynx 48,661 6.2 0.03 6.0 0.03 12,662 14 0.01 13 0.01
Lung & bronchus 554,620 75.0 0.10 70.9 0.10 488,929 535 0.08 51.0 0.07
Bones & Joints 8,047 11 0.01 11 0.01 6,495 0.8 0.01 0.8 0.01
Soft Tissue (incl. heart) 28,842 39 0.02 38 0.02 23,598 28 0.02 27 0.02
Skin (excl. basal & 1) 208,482 28.2 0.06 26.8 0.06 147,577 17.3 0.05 17.0 0.05
Melanomas of the skin 192,376 259 0.06 24.7 0.06 136,972 16.1 0.04 159 0.04
Breast (excl. in situ) 9,871 13 0.01 13 0.01 1,087,392 1233 0.12 120.1 0.12
Female Genital System - - - - - 436,568 49.2 0.08 48.2 0.08
Cervix uteri - - - - -