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EXECUTIVE SUMMARY

Cancer Incidence and Mortality in Massachusetts, 2004-2008: Statewide Report presents cancer
incidence and mortality data for the Commonwealth from 2004 through 2008. The report includes
numbers and rates for 24 types of cancer, detailed information about the most commonly occurring types
of cancer, information on age-specific patterns, a discussion of cancer trends, an examination of patterns
by race/ethnicity, and a comparison of Massachusetts and national cancer rates. Data are provided on
invasive cancers only, with the exceptions of urinary bladder (which includes in situ and invasive cancers
combined) and in situ breast cancer.

Highlights from the report

e From 2004 through 2008 there were 181,417 newly diagnosed cases of cancer and 65,802 cancer
deaths among Massachusetts residents, an average of 36,283 cases and 13,160 deaths annually.
The average annual age-adjusted incidence rate for all cancers combined was 511.9 per 100,000
persons and the average annual age-adjusted mortality rate was 182.4 per 100,000 persons. Over
the period 2004-2008, incidence rates for all invasive cancer sites decreased annually by 1.1% for
males and increased by 0.3% for females, although neither change was statistically significant.
Mortality from all types of cancer combined decreased by 1.4% annually for males and by 2.2%
for females from 2004 to 2008. Only the decrease in female mortality was statistically
significant.

e Prostate cancer was the most common type of newly diagnosed cancer among Massachusetts
males accounting for approximately 28% of new cancers among Massachusetts males from 2004
to 2008. The average annual age-adjusted incidence rate of prostate cancer was 162.2 per
100,000 males. From 2004 through 2008, the annual incidence rate of prostate cancer decreased
an average of 0.3% per year and the mortality rate of prostate cancer decreased by 1.6% per year,
neither change being statistically significant.

e From 2004 to 2008, invasive breast cancer was the most common type of newly diagnosed cancer
among Massachusetts females, accounting for 28.5% of new cancers among females. The
average annual age-adjusted incidence rate of breast cancer was 133.5 per 100,000 females. The
incidence rate of female invasive breast cancer remained stable over the years 2004-2008, with a
1% non-significant increase. The mortality rate from invasive breast cancer decreased during this
period by 3.9% annually, but the change also was not statistically significant. The age-adjusted
incidence rate of in situ breast cancer for Massachusetts females was 46.1 per 100,000. From
2004 through 2008, the incidence of in situ breast cancer increased 2.4% annually, a statistically
significant change.

e Cancer of the bronchus and lung was the most common cause of cancer deaths among both
Massachusetts males and females between 2004 and 2008, accounting for 28.4% of all cancer
deaths among males and 26.6% of all cancer deaths among females. During this time period, the
mortality rate of cancer of the bronchus and lung in Massachusetts decreased 2.0% annually for
males and 1.3% annually for females. Neither of these decreases was statistically significant.
The incidence rate of cancer of the bronchus and lung remained stable for Massachusetts females
during 2004-2008, but decreased significantly by 2.1% annually for males.

e Colo-rectal cancer incidence decreased significantly among both Massachusetts males and
females during 2004-2008. For males, the incidence rate decreased 6.7% per year, and for



females, 4.5% per year. Mortality from colo-rectal cancer also declined significantly among
Massachusetts males and females (4.2%, and 3.9% per year for males and females respectively).

e The incidence of thyroid cancer increased significantly among both Massachusetts males and
females during 2004-2008. For males, the incidence rate increased 16.5% per year, and for
females, 11.0% per year. Mortality from thyroid cancer increased 1.4% per year for males and
3.7% for females, although neither change was statistically significant.

During 2004-2008, the following patterns in cancer incidence and mortality for Massachusetts males
and females were seen:

e Black, non-Hispanic males had the highest total cancer age-adjusted incidence and mortality rates
among Massachusetts males. Both rates were significantly higher than those of all other
racial/ethnic groups (white, non-Hispanics, Asian, non-Hispanics, and Hispanics).

e Cancers of the prostate, bronchus and lung, and colon/rectum were the top three most commonly
diagnosed cancers among men, although rankings differed by racial/ethnic group.

e Cancer of the bronchus and lung was the most common cause of cancer death for each male
racial/ethnic group, while prostate ranked second among white and black, non-Hispanics and
Hispanics, colon/rectum third among white, black, and Asian, non-Hispanics, and liver and
intrahepatic bile ducts second among Asian, non-Hispanics and third among Hispanics.

e For all types of cancer combined, white, non-Hispanic women had the highest age-adjusted
incidence rate among Massachusetts females and black, non-Hispanic women had the highest
age-adjusted mortality rate. The incidence rate for white, non-Hispanic females was statistically
significantly higher that those of all other groups. The mortality rate for black, non-Hispanic
females was significantly higher than Asian, non-Hispanics and Hispanics, but not white, non-
Hispanics.

e Breast cancer was the most commonly diagnosed cancer for each female racial/ethnic group.
Cancers of the bronchus and lung, colon/rectum, and thyroid were also leading cancers among
females. Cancer of the bronchus and lung ranked second and colon/rectum third for white, non-
Hispanic and black, non-Hispanic females. For Asian, non-Hispanic females and Hispanics,
colon/rectum was second and thyroid was third.

e Cancer of the bronchus and lung was the leading cause of cancer death among all female
race/ethnicities in Massachusetts except Hispanic females, where breast cancer was the most
common cause of death and lung and bronchus the second most common. Breast cancer was
ranked second among white and black, non-Hispanics and third among Asian, non-Hispanics
while colon/rectum ranked second among Asian, non-Hispanics and third among black and white,
non-Hispanics and Hispanics.

o Age-adjusted cancer incidence rates in Massachusetts were generally higher than their national
counterparts. The Massachusetts male and female incidence rates for all sites combined for the
period 2004 through 2008 were 590.9 per 100,000 and 460.6 per 100,000, respectively, while the
2004-2008 rates for the North American Association of Central Cancer Registries (NAACCR)
were 553.0 and 416.5 per 100,000, respectively.

e Age-adjusted cancer mortality rates in Massachusetts males and females for 2004-2008 were
nearly identical to the age-adjusted mortality rates in the United States for 2003-2007 (Note: 2008
US death data were not available at the time of publication of this report). The Massachusetts

4-



male and female mortality rates for all sites combined were 225.8 and 155.6 per 100,000,
respectively, while the national rates for males and females were 225.4 and 155.4 per 100,000,
respectively.
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INTRODUCTION

The Massachusetts Cancer Registry (MCR) collects reports of newly diagnosed cases of cancer and
routinely compiles summaries of cancer incidence and mortality data. This report, Cancer Incidence and
Mortality in Massachusetts, 2004-2008: Statewide Report, is produced annually with the most recently
available statewide data. Another report, Cancer Incidence in Massachusetts: City and Town Supplement,
is also produced annually and contains information for the 351 cities and towns in Massachusetts.
Electronic versions of these reports may be found on the Internet at http://www.mass.gov/dph/mcr.

Overall Content
This report:
e provides statewide information on cancer incidence and mortality in Massachusetts for twenty-four

types of cancer and for all cancers combined for 2004 through 2008;*

e provides detailed information on the most commonly occurring types of cancer for 2004 through
2008;

e examines cancer incidence patterns by age, sex, and race/ethnicity;
e reviews Massachusetts cancer incidence and mortality trends for 2004 through 2008; and

e compares Massachusetts incidence and mortality data with respective national data.

The rest of the report is organized into the following sections:

e METHODS provides a detailed explanation of the data collection, data processing, and statistical
techniques employed in this report and a discussion of the limitations to consider when reviewing the
data.

e OVERVIEW provides an overview of cancer incidence and mortality data in Massachusetts from
2004 through 2008, including leading types of cancer, cancer incidence by age and sex, cancer trends,
cancer patterns by race/ethnicity, and a comparison of rates for Massachusetts with those for the U.S.

o FIGURES & TABLES present cancer incidence and mortality data for 24 types of cancer for 2004-
2008. There are 6 figures and 24 tables in this section with breakdowns by sex, race/ethnicity, year,
age group, state and national comparisons, and cancer type.

e APPENDICES provide information supplemental to this report, including a listing of codes used to
prepare the report, information on population and rate changes, and population estimates.

e REFERENCES

* The Massachusetts incidence data in this report include only invasive cancers for 22 of the 24 types of
cancer. Cancer of the urinary bladder includes both in situ and invasive cases. Cancer of the breast in
situ is presented as a separate category, but is not included in the “all sites combined” data.
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METHODS
Data Sources
Cancer Incidence

The MCR collects reports of newly diagnosed cancer cases from health care facilities and practitioners
throughout Massachusetts. Facilities reporting to the MCR in 2008 included 68 Massachusetts acute care
hospitals, 7 radiation centers, 3 endoscopy centers, 4 surgical centers, 14 independent laboratories, 1
medical practice association, 1 radiation/oncology center and approximately 500 private practice
physicians. Reports from dermatologists’ offices and dermatopathology laboratories, particularly on
cases of melanoma, have only been collected by the MCR since 2001. Reports from urologists’ offices
have only been collected by the MCR since 2002. Currently, the MCR collects information on in situ and
invasive cancers and benign tumors of the brain and associated tissues. The MCR does not collect
information on basal and squamous cell carcinomas of the skin.

The MCR also collects information from reporting hospitals on cases diagnosed and treated in staff
physician offices when this information is available. Not all hospitals report this type of case, however,
and some hospitals report such cases as if the patients had been diagnosed and treated by the hospital
directly. Collecting these types of data makes the MCR’s overall case ascertainment more complete.
Some cancer types that may be reported to the MCR in this manner are melanoma, prostate, colon/rectum,
and oral cancers.

In addition, the MCR identifies previously unreported cancer cases through review of death certificate
data to further improve case completeness. This process is referred to as death clearance and identifies
cancers mentioned on death certificates that were not previously reported to the MCR. In some instances,
the MCR obtains additional information on these cases through follow-up activities with hospitals,
nursing homes, hospice residences, and physicians’ offices. In other instances, a cancer-related cause of
death recorded on a Massachusetts death certificate is the only source of information for a cancer case.
These “death certificate only” cancer diagnoses are, therefore, poorly documented, and have not been
confirmed by review of complete clinical and pathological information. Such cases are included in this
report, but they comprise less than 3% of all cancer cases.

All case reports that provided the basis for this report were coded following the International
Classification of Diseases for Oncology, Third Edition (ICD-O-3), which was implemented in North
America with cases diagnosed as of January 1, 2001 (1).

Each year, the North American Association of Central Cancer Registries (NAACCR) reviews cancer
registry data for quality, completeness, and timeliness. The NAACCR certification results for the MCR
for diagnosis years 2004-2007 are presented in Table A. Results from the 2008 certification were not
available at the time of the publication of this report. For 2004-2008, the MCR’s annual case count was
estimated by NAACCR to be more than 95% complete each year. The MCR has achieved the gold
standard for this certification element as well as for six other certification elements for each case year
since 1997. (See Table A.)

The Massachusetts cancer cases presented in this report are primary cases of cancer diagnosed among
Massachusetts residents during 2004-2008 and reported to the MCR as of May 16, 2011. These data
include some additional cases diagnosed in 2003-2007 that were not counted in the previous report,
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Cancer Incidence and Mortality in Massachusetts 2003-2007: Statewide Report because they were
reported to the MCR too late to be incorporated in that report.

Cancer sites/types are grouped according to coding definitions adapted from the National Cancer Institute
(NCI)’s Surveillance, Epidemiology and End Results (SEER) Program (Appendix I). The Massachusetts
data presented are invasive cancers, with the exception of urinary bladder and breast cancer. Both in situ
and invasive cancers are presented for these sites. (See section ‘Definition of Cancer Sites’ on page 14
for additional information about the urinary bladder category.) In situ cancers are neoplasms diagnosed at
the earliest stage, before they have spread; they are limited to a small number of cells and have not
invaded the organ itself. Invasive cancers have spread beyond the layer of cells where they started and
have the potential to spread to other parts of the body. Typically, published incidence rates do not
combine invasive and in situ cancers due to differences in the biologic significance, survival prognosis,
and types of treatment of the tumors. Because a substantial number of breast cancers are diagnosed at a
pre-invasive (in situ) stage, we present an additional category for these data that is separate from the
invasive breast cancer data. The in situ breast cancer cases are not included in the totals for all cancer
sites combined. Due to the specific nature of the diagnostic techniques and treatment patterns for bladder
cancer, in situ and invasive cancers of the urinary bladder are combined and in sifu urinary bladder cases
are included in the totals for all cancer sites combined.

The national incidence data for comparison are from NAACCR. The NAACCR incidence rates are for
the period 2004-2008 and include data from 40 states and 5 metropolitan areas, covering about 80% of the
United States population, including Massachusetts (2).

Cancer Mortality

The Massachusetts death data were obtained from the Massachusetts Registry of Vital Records and
Statistics, which has legal responsibility for collecting reports of deaths in this state. Death reports from
2004 to 2008 were coded using the International Classification of Diseases, Tenth Revision (ICD-10) (3).
The cancer site/type groups for deaths in this report were based on cancer site/type categories from the
NCTI’s SEER Program (Appendix I). These SEER cancer site/type definitions are the standard categories
commonly used by cancer registries. The cancer mortality data published in this report may differ
slightly from the cancer mortality data published in Massachusetts Deaths, the annual Massachusetts
Department of Public Health mortality surveillance publication because Massachusetts Deaths uses
cancer site/type groupings from the National Center for Health Statistics.

The national mortality data presented here are taken from the ‘Annual Report to the Nation on the Status
of Cancer, 1975-2007" which used data from the CDC’s National Center for Health Statistics (NCHS) (4).
Since 2008 national death data were not available at the time of the publication of this report, the
mortality rates for the entire U.S. population from 2003-2007 were used. As a result of this, 2004-2008
Massachusetts death data were compared with 2003-2007 U.S. death data throughout the report.

Definitions
Population Estimates

All of the population estimates used in this report were produced by the National Center for Health
Statistics (NCHS) in collaboration with the U.S. Census Bureau’s Population Estimation Program. The
NCHS reallocates the multiple race categories from the Census Bureau population estimates file to create
four mutually exclusive race categories that are consistent with the race categories used to collect cancer
incidence and cancer mortality data. The population data used in this report for the calculation of rates
are presented in Appendix II1.
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Race/Ethnicity

The MCR uses an algorithm developed by NAACCR called the NAACCR Hispanic Identification
Algorithm (NHIA) to help classify Hispanic ethnicity. The algorithm is only applied to cases with an
unknown Spanish/Hispanic origin or cases that have been classified as Hispanic based on a Spanish
surname only. The algorithm uses last name, maiden name, birthplace, race, and sex to determine the
ethnicity of these cases.

The race/ethnicity categories presented in this report are mutually exclusive. Cases and deaths are only
included in one race/ethnicity category. The race/ethnicity tables include the categories white, non-
Hispanic; black, non-Hispanic; Asian, non-Hispanic; and Hispanic. = The total population in
Massachusetts also includes unknown races/ethnicities and Native Americans. As a result, the number of
cases for the total population is not the sum of cases by race/ethnicity presented in the tables.

Statistical Terms

e Age-Specific Rates — Age-specific rates were calculated by dividing the number of people in an age
group who were diagnosed with cancer or died of cancer in a given time frame by the number of
people in that same age group overall in that time frame. They are presented as rates per 100,000
residents and are site- and sex-specific.

o Age-Adjusted Rates — An age-adjusted incidence or mortality rate is a weighted average of the age-
specific rates, where the weights are the proportions of persons in the corresponding age groups of a
standard 100,000 population. The potential confounding effect of age is eliminated when comparing
age-adjusted rates for populations with different age structures. The 2000 U.S. Census Bureau
population distribution was used as a standard. Rates were age-adjusted using eighteen 5-year age
groups. Age-adjusted rates can only be compared if they are adjusted to the same standard
population. It is also important to note that differences in methodologies used in calculating rates,
such as number of age groups used, may cause slight variations in results.

o Confidence Intervals (CI) or Confidence Limits (CL) — The confidence interval (CI)—also called a
confidence limit (CL)—is a range of values determined by the degree of variability of the data within
which the true value should lie. The 95% confidence intervals presented in this report mean that 95
times out of 100 this range of values will contain the true one. The confidence interval indicates the
precision of the rate calculation; the wider the interval, the less certain the rate. Statistically, the
width of the interval reflects the size of the population and the number of events; smaller populations
and smaller number of cases yield less precise estimates that have wider confidence intervals.
Confidence intervals were used in the report as a conservative statistical test to estimate the difference
between the age-adjusted incidence or mortality rates with the probability of error of 5% or less (p <
0.05). Rates and confidence intervals were not calculated when there were fewer than 20 cases.

o Estimated Annual Percent Change (EAPC) — The EAPC is a statistical method for trend analysis. It
shows how much a cancer rate has increased or decreased over the observed period of time. This
estimation assumes that the change in incidence or mortality rates is constant during the observed
time period. The EAPC for a short time period (2004-2008 for this report) was calculated using the
SEER method. The EAPC = 100*(e™-1), where m is a slope of the linear regression line, which is an
approximation of the function of the natural logarithm of the rates by the year of diagnosis (5). A
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positive EAPC corresponds to an increasing trend, while a negative EAPC corresponds to a
decreasing trend. All of the EAPC values calculated in this report were statistically tested for
significance (p < 0.05) against the hypothesis that they are equal to zero (the rate is neither increasing
nor decreasing).

e Median Age at Diagnosis — The median age at diagnosis is the point (in age) where half of cancer
cases occurred below this age and half of cases occurred above this age.

Interpreting the Data

When interpreting cancer incidence and mortality data in this report, it is important to consider the
following:

Border Areas and Neighboring States

Some areas of Massachusetts appear to have low cancer incidence, but this may be due to loss of cases in
Massachusetts residents who were diagnosed in neighboring or other states and not reported to the MCR.
Presently the MCR has reciprocal reporting agreements with the following fifteen states for improving
case ascertainment: Alaska, Arkansas, Connecticut, Florida, Maine, Mississippi, New Hampshire, New
York, North Carolina, Rhode Island, South Carolina, Texas, Vermont, Wisconsin, and Wyoming.

Cases Diagnosed in Non-Hospital Settings

During the time period covered by this report, the MCR’s primary information source for most newly
diagnosed cases of cancer was hospitals. In addition, the MCR collected information from reporting
hospitals on cases diagnosed and treated in staff physician offices, when this information was available.
In 2001, dermatologists and dermatopathology laboratories were added as reporting sources. The
addition of these new reporting sources may elevate the incidence of melanoma diagnosed in the years
2001 and later. In 2002, urologists’ offices and a general laboratory were added as reporting sources.
Some types of cancer in this report, such as prostate cancer, may be under-reported because they are
diagnosed primarily by private physicians, private laboratories, health maintenance organizations, or
radiotherapy centers that escape the case identification systems used by hospitals. The exact extent of this
under-reporting has not been determined exactly, but cases included in this report represent the great
majority of cases statewide and provide an essential basis for evaluating statewide cancer incidence
patterns.

Definition of Cancer Sites

Reports published by the MCR since 2004 use a definition for urinary bladder that includes both in situ
and invasive cancers. Prior reports included only invasive cases in the urinary bladder category. This
change was made to conform to the definitions of the NCI’s SEER Program. The addition of in sifu cases
in this category has elevated both the number of cases and rates for this site and for all sites combined
compared with reports published prior to 2004. The first statewide report to use this expanded definition
was Cancer Incidence and Mortality in Massachusetts 1997-2001: Statewide Report.

The implementation of ICD-O-3 coding in 2001, and corresponding cancer site recodes, has changed the
incidence of some types of tumors, especially ovarian cancer, leukemias, and lymphomas. These changes
may affect annual site-specific incidence, causing a drop or spike in 2004-2008 rates, as well as the
incidence of all sites combined and average annual incidence rates. Therefore, caution should be
exercised when comparing rates in 2004-2008 with those prior to 2001.
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Trends

Trend data also should be interpreted with caution. Apparent increases or decreases in cancer incidence
over time may reflect changes in diagnostic methods or case reporting rather than true changes in cancer
occurrence. Also, cancer incidence trends may appear more favorable than they actually are because they
have not been adjusted for reporting error or delay (6). Typically, statewide Massachusetts cancer
incidence data are released about two years after the close of a diagnosis year; for example, data for cases
diagnosed between January 1, 2008 and December 31, 2008 are being released for the first time in early
2011. The MCR continues to receive case reports on an ongoing basis even after the data are released.
These delayed case reports, as well as corrections to cases based on subsequent details from the reporting
facilities, result in reporting delay and data changes; thus, the more recent diagnosis years may be less
complete and accurate than the earlier diagnosis years. Finally, the following should be considered when
interpreting trend data:
o The EAPC assumes that the change in rate is the same over the entire time period examined, which
may or may not be true for the trends examined in this report.
o If the percent difference in rates between the years 2004 and 2008 is small, the statistical significance
of the EAPC may have no practical importance.

Race/Ethnicity

Race/ethnicity data for cancer cases are based on information in the medical record. These data for
cancer deaths are based on information from death certificates as reported by next-of-kin and funeral
directors. Errors in these source documents may lead to incorrect classification of race/ethnicity. Also,
completeness of the race/ethnicity data may vary for cancer cases and cancer deaths. Some race/ethnicity
categories may be under-reported, thus, counts and rates may under-represent the true incidence of cancer
in these populations. The NAACCR Hispanic Identification Algorithm (NHIA) has been implemented in
this report to help classify Hispanic ethnicity.

National Data Comparisons:

Age-adjusted incidence and mortality rates in Massachusetts were compared with national rates shown in
Table 24 of this report. As mentioned in the section on data sources, the national incidence data are from
the North American Association of Central Cancer Registries (NAACCR) and the death data are from the
CDC’s National Center for Health Statistics. It is important to interpret these data comparisons
cautiously. Cancer rates may be affected by differences in the racial/ethnic composition of the
population, differences in population estimates used for rate calculations, the prevalence of cancer risk
factors, and cancer screening rates. Thus, cancer rates in Massachusetts and NAACCR areas or the
United States may differ because of one or more of these variations.

Additionally, national incidence and mortality data in this report do not contain confidence interval
estimates for the rates. As a result, it is not possible to determine whether a Massachusetts rate for a
specific cancer is significantly higher or lower than the national rate. Therefore the text only states
whether the rate of a specific cancer is higher or lower in Massachusetts.
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Table A.
North American Association of Central Cancer Registries (NAACCR) Certification Results
for the Massachusetts Cancer Registry (MCR), 2004-2008

Registry Element Gold Silver MCR Results By Year Standard

Standard | Standard Achieved
2004 | 2005 | 2006 | 2007 | 2008
Completeness of case 95% 90% >95% | >95% | 95% >95% | >95% | Gold
ascertainment |

Unknown “age at diagnosis” | <2% <3% 0.0% ]0.0% [0.0% |0.0% | 0.0% | Gold

Unknown “sex” <2% <3% 0.0% ]0.0% [0.0% |0.0% | 0.0% | Gold

Unknown “race” <3% <5% 14% |1.6% [15% | 1.5% |0.9% | Gold

“Deat? certificate only” <3% <5% 1.8% 1.5% 1.9% 1.6% | 2.8% | Gold

cases

Duplicate primary cases <0.1% <0.2% 0.05% | 0.03% | 0.02% | 0.02%] 0.0% | Gold

Timeliness Data submitted within 24 months of close of calendar year. Gold

3 Completeness of case ascertainment was estimated by methods from the NAACCR.
" “Death certificate only” cases are cases that are identified through the death certificate clearance process and only

have information from a death certificate.
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OVERVIEW

From 2004 through 2008, there were 181,417' newly diagnosed cases of cancer in Massachusetts
residents — 90,882 in males and 90,523 in females. On average, 36,280 new cancer cases were diagnosed
annually during this time period. For all types of cancer combined, the average annual age-adjusted
incidence rate was 590.9 cases per 100,000 among males and 460.6 cases per 100,000 among females.

During the same time period, there were 65,802 deaths due to cancer — 33,028 males and 32,774 females
or an average of 13,160 cancer deaths annually. For all cancer sites combined, the age-adjusted mortality
rate was 225.8 deaths per 100,000 among males and 155.6 deaths per 100,000 among females.

Leading Types of Cancer
Incidence
Males

The most commonly diagnosed type of cancer in Massachusetts males from 2004-2008 was prostate
cancer, followed by cancers of the bronchus and lung, colon/rectum, and urinary bladder. These four
cancer types comprised approximately 58% of newly diagnosed cases. Prostate cancer alone comprised
approximately 28% of all male incident cases (Figure 1).

From 2004-2008, the age-adjusted incidence rates for these four leading types of cancer were 162.2 cases
per 100,000 for prostate cancer, 82.8 cases per 100,000 for cancer of the bronchus and Iung, 56.8 cases
per 100,000 for colo-rectal cancer, and 45.6 cases per 100,000 for urinary bladder cancer. Other leading
cancer types for males included melanoma, non-Hodgkin lymphoma, cancer of the kidney and renal
pelvis, cancer of the oral cavity and pharynx, leukemia, and pancreatic cancer (Figure 2).

Females

Among Massachusetts females, the most commonly diagnosed cancer types were cancers of the breast,
bronchus and lung, colon/rectum, and corpus uteri (uterus), representing approximately 59% of new
cancer cases diagnosed during 2004-2008. Invasive breast cancer alone comprised 28.5% of all female
incident cases (Figure 1).

From 2004-2008, the age-adjusted incidence rates for these four leading types of cancer were 133.5 cases
per 100,000 for breast cancer, 64.5 cases per 100,000 for cancer of the bronchus and lung, 42.1 cases per
100,000 for colo-rectal cancer, and 29.7 cases per 100,000 for cancer of the uterus. Other leading cancer
types for females included thyroid cancer, melanoma, non-Hodgkin lymphoma, ovarian cancer, urinary
bladder cancer, and pancreatic cancer (Figure 2).

! The male and female case counts will not add up to the total case count because the MCR collects two additional
sex/gender classifications (transsexuals and persons with sex chromosome abnormalities/hermaphrodites).
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Mortality

Males

Cancer of the bronchus and lung was the leading cause of cancer death for Massachusetts males during
2004 and 2008 accounting for 28% of all cancer deaths in males. Prostate cancer ranked second in
mortality. The third and fourth most common causes of cancer death were cancers of the colon/rectum
and pancreas, respectively. These four types of cancer comprised 53% of all cancer deaths for this time
period (Figure 3).

From 2004 to 2008, the age-adjusted mortality rates for the four leading causes of cancer death in males
were 63.8 deaths per 100,000 for cancer of the bronchus and lung, 23.8 deaths per 100,000 for prostate
cancer, 20.0 deaths per 100,000 for colo-rectal cancer, and 13.1 deaths per 100,000 for pancreatic cancer.
Other leading causes of cancer death for males during this time period included cancer of the esophagus,
urinary bladder, leukemia, liver and intrahepatic bile ducts, non-Hodgkin lymphoma, and cancers of the
kidney and renal pelvis (Figure 4).

Females

Cancer of the bronchus and lung was also the leading cause of cancer death for Massachusetts females for
2004 through 2008. Bronchus and lung cancer accounted for approximately 27% of all cancer deaths in
females. Breast cancer ranked second in mortality for females. The third and fourth most common
causes of cancer death were cancers of the colon/rectum and pancreas, respectively. These four types of
cancer comprised 57% of all cancer deaths for this time period (Figure 3).

From 2004 to 2008, the age-adjusted mortality rates for these four leading causes of cancer death were
42.7 deaths per 100,000 for cancer of the bronchus and lung, 22.2 deaths per 100,000 for breast cancer,
14.3 deaths per 100,000 for colo-rectal cancer, and 10.3 deaths per 100,000 for pancreatic cancer. Other
leading causes of cancer death among females during this time period included ovarian cancer, non-
Hodgkin lymphoma, leukemia, and cancers of the uterus, brain and other nervous system, and liver and
intrahepatic bile ducts (Figure 4).

Cancer Incidence Patterns by Age

The likelihood of being diagnosed with cancer increased steadily with age for most cancers. The age-
specific incidence rate for all sites combined for males rose from 24.0 per 100,000 in the age group 0-4 to
3425.7 per 100,000 in the age group 80-84 (Table 1). For females, the age-specific rate for all sites
combined increased from 24.0 per 100,000 for ages 0-4 to 2203.5 per 100,000 for ages 80-84 (Table 2).
The cancer incidence rate for people aged 85 and above declined for both males and females (Tables 1
and 2).

The median age of diagnosis for all cancers combined, was 67.0 years for males and 66.0 years for
females (Tables 1 and 2). For many of the cancer types presented in this report, the median age at
diagnosis was age 60 or older. The following cancers were diagnosed at a younger median age (males
and females are combined for cancers occurring in both sexes): brain and other nervous system (median
age — 58.0), breast in situ (median age — 56.0), cervix (median age — 49.0), Hodgkin lymphoma (median
age — 39.0), testis (median age — 35.0), and thyroid (median age — 49.0) (Tables 1-3).
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Cancer Trends
Incidence

All of the data describing percent increases and decreases per year are based upon the estimated annual
percent change (EAPC). From 2004 to 2008, overall cancer incidence in Massachusetts declined non-
significantly for both males (-1.1%) and females (-1.4%). Nationally, cancer incidence rates for all cancer
sites combined decreased by 0.7% per year for males from 1998 to 2007 and by 0.6% per year for females
from 1998 to 2007, both decreases being statistically significant (7). Incidence trends for the leading
cancers affecting Massachusetts males and females are discussed below and shown in Figures 5 and 6.
Tables 4, 5, and 6 present age-adjusted incidence rates by diagnosis year for males, females and both
sexes respectively.

Males

Among Massachusetts males between 2004 and 2008, the incidence rate of prostate cancer decreased by
0.3% per year, although this decrease was not statistically significant (Figure 5). The incidence rate of
prostate cancer declined from 157.3 cases per 100,000 males in 2004 to 152.0 cases per 100,000 males in
2008 (Table 4). In addition, there was an overall decrease in prostate cancer from its peak incidence of
217.4 per 100,000 in 1992. Nationally, the incidence of prostate cancer showed a non-significant
decrease of 0.6% per year between 1998 and 2007. The increase in prostate cancer incidence during the
late 1980s and early 1990s is attributed to changes in diagnostic methodology and increased prostate-
specific antigen (PSA) screening (8). Since 1992, the national incidence rate for prostate cancer has
fluctuated with a decline from 1992-1995, an increase from 1995-2001, a decrease from 2001-2005, and
then an increase from 2005-2007, however, none of these changes were statistically significant (7).

In Massachusetts, the age-adjusted incidence rate of cancer of the bronchus and lung in males declined by
2.1% per year between 2004 and 2008, a statistically significant decline (Figure 5). The incidence rate for
cancer of the bronchus and lung fell from 84.7 cases per 100,000 males in 2004 to 79.0 cases per 100,000
in 2008 (Table 4). Nationally, the incidence rates for male cancer of the lung and bronchus declined
significantly by 2.0% per year from 1998 to 2007 (7).

The incidence rate of colo-rectal cancer in Massachusetts males decreased from 65.8 in 2004 to 49.7 cases
per 100,000 in 2008. The estimated annual percent decrease was 6.7 % and was statistically significant
(Figure 5). National data show that colo-rectal cancer incidence rates decreased significantly by 2.9% per
year from 1998 to 2007 for males (7).

The only cancer that showed a significant increase from 2004 to 2008 among males in Massachusetts was
thyroid cancer with an estimated annual percent change of 16.5%. Nationally, thyroid cancer also
increased significantly by 6.0% annually from 1998 to 2007 (7).

Females

Invasive breast cancer incidence in Massachusetts females showed non-significant increases of 1.0%
annually during the period 2004-2008 (Figure 6). The incidence rate increased from 133.5 cases per
100,000 females in 2004 to 139.2 cases per 100,000 in 2008 (Table 5). Breast cancer incidence in the
U.S. rose during the 1990s which was attributed to increased mammography screening (9). Nationally,
breast cancer incidence rates then decreased significantly by 1.4% from 1998-2007 (4). Breast cancer
incidence rates in women stabilized from 2003 to 2007 after decreasing sharply from 2002 to 2003, which
correlated with the dramatic decrease in the use of hormone replacement therapy (HRT). The
stabilization of the rates after 2003 may in part reflect the role of HRT as a promoting rather than an
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initiating agent in the development of breast cancer (4). The incidence of cancer of the bronchus and lung
among Massachusetts females increased non-significantly by 0.1% per year between 2004 and 2008. The
rate rose from 63.6 cases per 100,000 females in 2004 to 64.9 cases per 100,000 in 2008 (Table 5). The
national rate of cancer of the bronchus and lung among females decreased significantly by 0.3% per year
from 1998 to 2007 (7).

The incidence rate of colo-rectal cancer, which is the third most common cancer among Massachusetts
females, decreased significantly by 4.5% per year from 2004 through 2008. The rate declined from 46.5
in 2004 to 38.6 per 100,000 in 2008. Nationally, the rates for colo-rectal cancer also decreased
significantly by 2.2% per year from 1998-2007 (7).

The annual incidence rate for uterine cancer, the fourth most commonly diagnosed cancer among
Massachusetts women showed non-significant increases of 2.4% over the years 2004 to 2008 (Figure 6).
Nationally, the rates for uterine cancer decreased significantly by 0.2% per year from 1998-2007 (7).

Among Massachusetts females, thyroid cancer incidence rates significantly increased by 11.0% per year
for 2004 - 2008. Nationally, the rates for thyroid cancer in females also increased significantly 6.6% per
year from 1998-2007 (7). These increases have been observed in the U.S. as well as globally. Although
changes in diagnostic procedures, including the introduction and greater use of ultrasound and fine-needle
biopsy, have likely contributed to the increase in incidence, more research on the relationship between
temporal trends, diagnostic procedures, and exposure to radiation and other potential risk factors is
needed (4). For more detailed information on thyroid cancer in Massachusetts, please refer to the MCR
publication Data Report: Thyroid Cancer in Massachusetts (10). This report, which was updated in
January 2011, can be accessed at www.mass.gov/dph/mcr under “Special Reports.”

In addition to the trends mentioned above, other significant decreases in incidence rates in Massachusetts
women for 2004-2008 included cervical cancer (6.2% per year) and urinary bladder cancer (2.8% per
year). Nationally, cervical cancer incidence rates significantly decreased by 2.7% annually from 2004 to
2008 and urinary bladder rates by 1.0% from 1998 to 2007 (4). During the past 40 years, both the number
of cases and deaths from cervical cancer have decreased significantly. This decline largely is the result of
many women getting regular Pap tests, which can find cervical precancer before it develops into cancer

(11).

Liver cancer and in situ breast cancer incidence rates increased significantly by 8.3% and 2.4%
respectively in the same time period. Nationally, rates for liver cancer increased significantly for females
by 1.8% from 1998-2007. In situ breast cancer data was not available nationally (7). The increase in
liver cancer incidence can be explained in part by increases in chronic hepatitis B and hepatitis C
infections which then become liver cancer. These infections account for an estimated 78 percent of liver
cancer worldwide, and many of the estimated 3.8-5.3 million persons living with chronic viral hepatitis in
the United States are unaware of their infection (12).

Mortality

For 2004 to 2008, cancer mortality decreased by 1.4% per year for Massachusetts males and 2.2% per
year for females. The decrease among females was statistically significant, while the decrease among
males was not (Figures 5 and 6). Recent national data for all cancer sites combined show statistically
significant declines in mortality rates of 1.8% per year for men and 1.1% per year for women from 1998-
2007 (4).
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Males

Among Massachusetts males, mortality from bronchus and lung, prostate, and colo-rectal cancers all
decreased from 2004 to 2008, although only the decrease from colo-rectal cancer was statistically
significant. Deaths due to prostate cancer decreased 1.6% per year; cancer of the bronchus and lung,
2.0% per year; and colo-rectal cancer, 4.2% per year. Additionally, deaths from non-Hodgkin lymphoma
decreased significantly by 3.8% annually (Figure 5). Nationally, deaths from several cancers decreased
significantly from 1998-2007 including prostate (3.9%), stomach (3.5%), non-Hodgkin lymphoma
(3.0%), colon/rectum (2.8%), larynx (2.4%), bronchus and lung (2.1%), oral and pharynx (1.5%), and
brain and central nervous system (1.3%) (4).

Females

For Massachusetts females, mortality rates for cancers of the bronchus and lung and breast declined 1.3%
and 3.9% per year, respectively, although neither decline was statistically significant. The female colo-
rectal cancer mortality rate declined significantly by 3.9% per year. Additionally, deaths from cancer of
the cervix and non-Hodgkin lymphoma also decreased significantly by 9.1% and 6.7% respectively.
Nationally, deaths from several cancers showed statistically significant declines from 1998-2007
including non-Hodgkin lymphoma (3.4%), stomach (3.0%), colorectal (2.6%), cervical (2.2%), oral and
pharynx (2.1%), and breast (2.0%) while lung cancer mortality decreased non-significantly by 0.2% per
year (4).

1t is important to note that the mortality rates for most cancers with significant increases or decreases are
low (Tables 7 and 8). A trend based on a small number of deaths may not be stable over a longer period.
As a result, the statistical significance of EAPC for these sites may have no practical public health
importance.
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Cancer Patterns by Race/Ethnicity
Incidence

Table 10 presents the five leading cancers (based on age-adjusted rates) by race/ethnicity and sex for
2004-2008. Tables 11, 12, and 13 show the distribution of cases by cancer type for all races combined
and by race/ethnicity groups for males, females, and both sexes for the period 2004-2008. Age-adjusted
rates and respective 95% confidence intervals or limits (95% CL) for all races combined and by
race/ethnicity, cancer type, and sex are presented in Tables 14, 15, and 16. (See the Methods section of
this report for more information about confidence intervals.)

Overall, of the total 181,417 newly diagnosed cancer cases during 2004-2008, 163,500 (90.1%) occurred
in white, non-Hispanics, 7,089 (3.9%) in black, non-Hispanics, 3,318 (1.8%) in Asian, non-Hispanics,
and 5,010 (2.8%) in Hispanics (Table 13). Of the remaining cases, (0.06%) occurred in American Indians
and (1.3%) occurred in those whose race/ethnicity was unknown.

Males

Based on age-adjusted rates, the rankings of the most common types of cancer among Massachusetts
males by race/ethnicity are as follows:
(See Table 10 for rates.)

e Prostate cancer: First among all racial/ethnicity groups.

e Lung cancer: Second among white, non-Hispanic, black, non-Hispanic, and Asian, non-Hispanic
men; third among Hispanic men.

e Colo-rectal cancer: Second among Hispanic men; third among white, non-Hispanic, black, non-
Hispanic, and Asian, non-Hispanic men.

e  Urinary bladder cancer: Fourth among white, non-Hispanic, and Hispanic men; fifth among black

non-Hispanic men.

Liver cancer: Fourth among Asian, non-Hispanic men; fifth among Hispanic men.

Melanoma: Fifth among white, non-Hispanic men.

Kidney cancer: Fourth among black, non-Hispanic men.

Stomach: Fifth among Asian, non-Hispanic men

From 2004 through 2008, black, non-Hispanic males had the highest incidence rate of all cancer types
combined (628.3 per 100,000), significantly higher than the rates for all other male racial/ethnic groups
(Table 14). Asian, non-Hispanic males had the significantly lowest incidence rate of all sites combined
(331.7 per 100,000). Black, non-Hispanic males had a significantly elevated rate of prostate cancer
(247.6 per 100,000) when compared to the rates for other race/ethnicity groups. Nationally, prostate
cancer incidence rates decreased non-significantly by 1.0% from 1998-2007 among black, non-Hispanic
males. The 2003-2007 national incidence rates, however, still remained higher than in white, non-
Hispanic males (230.7 vs. 143.8) (4). Asian, non-Hispanic men in Massachusetts had a significantly
higher rate of liver cancer compared with the other groups. Nationally, the rate for liver cancer among
Asians from 2003-2007 was nearly triple that of white, non-Hispanics (21.6 vs. 8.2 per 100,000) (4).
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Females

Based on age-adjusted rates, the most common types of cancer diagnosed among Massachusetts females
include:
(See Table 10 for rates.)

e Breast cancer: First among women of all racial/ethnic groups.

e Lung cancer: Second among white, non-Hispanic and black, non-Hispanic women; fourth among
Asian, non-Hispanic and Hispanic women.

e Colo-rectal cancer: Second among Asian, non-Hispanic and Hispanic women; third among white,
non-Hispanic and black, non-Hispanic women.

e Uterine cancer: Fourth among white, non-Hispanic, black, non-Hispanic; fifth among Asian non-
Hispanic and Hispanic women.

e Thyroid cancer: Third among Asian, non-Hispanic and Hispanic women; fifth among white non-
Hispanic, black, non-Hispanic and Hispanic women.

During 2004-2008, white, non-Hispanic females had the highest incidence rate of all cancer types
combined (470.7 per 100,000) among all racial/ethnic groups (Table 15). This rate was significantly
higher than the rates for the other female groups (p < 0.05). Asian, non-Hispanic females had an
incidence rate for all sites combined (308.3 per 100,000) which was significantly lower than the rate for
white and black, non-Hispanics (470.7 and 400.6 per 100,000, respectively). The rates of invasive breast
and lung cancer were statistically significantly higher for white, non-Hispanic females—137.3 and 67.8
cases per 100,000, respectively—than for the other racial/ethnic groups. The breast cancer in situ
incidence rate was also statistically significantly higher among white, non-Hispanic females (47.5 cases
per 100,000) than among the other race/ethnicity groups (Table 15).

Mortality

Table 17 presents the five leading causes of cancer mortality by race/ethnicity and sex. The number of
cancer-related deaths, age-adjusted mortality rates, and 95% confidence intervals by cancer type,
race/ethnicity, and sex are presented in Tables 18 through 23.

Of the 65,802 deaths from cancer between 2004 and 2008, 60,946 occurred among white, non-Hispanics,
2,651 among black, non-Hispanics, 940 among Asian, non-Hispanics, and 1,183 among Hispanics (Table
20). Overall death rates were significantly higher in the black, non-Hispanic population as compared with
all other race/ethnicity groups, which is consistent with national data (4).

Males

Based on age-adjusted rates, rankings of the five most common causes of cancer deaths among
Massachusetts males are: (See Table 17 for rates.)

e Lung cancer: First among men of all racial/ethnic groups.

e Prostate cancer: Second among white, non-Hispanic, black, non-Hispanic, and Hispanic men; fourth
among Asian, non-Hispanic men.

e Liver cancer: Second among Asian, non-Hispanic men; third among Hispanic men; fifth among
black, non-Hispanic men.

e Colo-rectal cancer: Third among white, non-Hispanic, black, non-Hispanic, and Asian, non-Hispanic
men; fourth among Hispanic men.

e Pancreatic cancer: Fourth among white, non-Hispanic and black, non-Hispanic men.
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e Stomach cancer: Fifth among Asian, non-Hispanic and Hispanic men.
e Esophageal cancer: Fifth among white, non-Hispanic men.

For all types of cancer deaths combined for 2004-2008, black, non-Hispanic males had the highest age-

adjusted mortality rate (276.5 deaths per 100,000 males), significantly higher than the rates for the three

other racial/ethnic groups (Table 21). Compared with white, non-Hispanics, black, non-Hispanic males

also had significantly higher mortality rates for the following cancers:

e liver cancer (13.7 per 100,000 vs. 8.0 per 100,000) (note: no statistical difference compared to Asian,
non-Hispanics and Hispanics),

e multiple myeloma (8.1 per 100,000 vs. 4.3 per 100,000),

e prostate cancer (49..2 per 100,000 vs. 23.6 per 100,000), and

e stomach cancer (12.1 per 100,000 vs. 5.2 per 100,000).

Mortality data were limited for both Asian, non-Hispanic and Hispanic males due to small numbers, but
Asian, non-Hispanic males had the highest mortality rate of cancer of the liver and intrahepatic bile ducts,
20.1 per 100,000 (Table 21). This rate was significantly higher than that for white, non-Hispanic males
and Hispanics, but not for black non-Hispanic males.

Females

The five most common causes of cancer deaths among Massachusetts females based on age-adjusted rates
are: (See Table 17 for rates.)

e Lung cancer: First among white, non-Hispanic, black, non-Hispanic, and Asian, non-Hispanic
women; second among Hispanic women.

e Breast cancer: First among Hispanic women; second among white, non-Hispanic and black non-
Hispanic women; third among Asian, non-Hispanic women.

e Colo-rectal cancer: Third among white, non-Hispanic, black, non-Hispanic, and Hispanic women;

second among Asian, non-Hispanic women.

Pancreatic cancer: Fourth among all groups.

Liver cancer: Fifth among Asian, non-Hispanic women.

Uterine cancer: Fifth among Hispanic women.

Ovarian cancer: Fifth among white, non-Hispanic women.

Leukemia: Fifth among black, non-Hispanic women.

For all types of cancer deaths combined during 2004-2008, black, non-Hispanic females had the highest
age-adjusted mortality rate among females, with 166.6 deaths per 100,000 females (Table 22). This rate
was statistically significantly elevated compared with the rates for Asian, non-Hispanic females and
Hispanic females, but not white, non-Hispanics. =~ White, non-Hispanic females had statistically
significantly elevated mortality rates of lung cancer (44.8 per 100,000) compared with the other
racial/ethnic groups. Breast cancer mortality rates were statistically significantly higher among black,
non-Hispanic females compared with the other racial/ethnic groups. White, non-Hispanic females in turn
had significantly elevated breast cancer mortality rates when compared with Asian, non-Hispanics and
Hispanics. The mortality rate from colo-rectal cancer was statistically significantly higher in white, non-
Hispanic and black, non-Hispanic females compared with the other two racial/ethnic groups (Table 22).
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Massachusetts and U.S. Comparisons

Age-adjusted incidence and mortality rates in Massachusetts are compared with national rates in Table
24. The national incidence and mortality data are from the North American Association of Central
Cancer Registries (NAACCR). It is important to interpret these data cautiously. Cancer rates may be
affected by differences in the racial/ethnic composition of the population, differences in population
estimates, the prevalence of cancer risk factors, and cancer screening rates. Cancer rates in Massachusetts
and NAACCR areas or the United States may differ because of these variations. Both Massachusetts and
national incidence and mortality data cover the period 2004-2008.

Incidence

The NAACCR incidence data represent about 80% of the U.S. population, including 81% of whites, 75%
of blacks, 90% of Asian/Pacific Islanders, and 91% of Hispanics/Latinos (2). For all cancer sites
combined, the age-adjusted incidence rates were 11% higher for Massachusetts females than or females in
the NAACCR areas (460.6 vs. 416.5 respectively); the rates for Massachusetts males were somewhat
higher (7%) (590.9 vs. 553.0) (Table 24). The incidence rates in Massachusetts were higher than the
incidence rates in the NAACCR areas for the following leading cancers: male and female colo-rectal,
male and female urinary bladder, male and female melanoma, female bronchus and lung, female breast,
prostate, and uterine. Lung cancer incidence among males was lower in Massachusetts than in the
NAACCR areas (82.8 versus 84.4 per 100,000 males). The incidence of in situ breast cancer in females
was higher in Massachusetts than in NAACCR registries (46.1 versus 30.1 per 100,000 females). The
incidence rate of cervical cancer in Massachusetts was lower than the incidence rate in the NAACCR
registries (6.0 versus 8.1 per 100,000 females) (Table 24).

Mortality

The national mortality data cover the entire United States population. For males, the age-adjusted
mortality rate in Massachusetts was slightly higher than the age-adjusted mortality rate in the United
States for all cancer sites combined, 225.8 versus 225.4 per 100,000 males. Lung cancer and prostate
cancer mortality rates were lower for Massachusetts compared with the U.S., while bladder, liver,
pancreas, and esophagus cancer mortality rates were higher. For females, the age-adjusted mortality rate
for all cancer sites combined in Massachusetts was slightly higher than the national rate (155.6 versus
155.4 per 100,000) (Table 24). Breast, liver, cervical, colorectal cancer mortality rates were slightly
lower in Massachusetts compared with the U.S. while lung, pancreatic, and bladder cancer mortality rates
were slightly higher.
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Table 4.
ANNUAL AGE-ADJUSTED' INCIDENCE RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

MALES
Cancer Site / Type 2004 2005 2006 2007 2008
All Sites (Excluding Breast in situ) 594.1 595.9 612.0 590.8 563.0
Brain & Other Nervous System 9.1 8.7 8.2 9.3 8.2
Breast 1.3 1.0 1.6 1.3 1.1
Breast in situ® 0.2 0.2 0.3 0.1 0.2
Bronchus & Lung 84.7 87.0 83.4 80.4 79.0
Colon / Rectum 65.8 59.5 57.6 52.0 49.7
Esophagus 12.6 10.7 11.3 11.6 11.3
Hodgkin Lymphoma 3.8 4.0 3.9 42 3.8
Kidney & Renal Pelvis 20.2 22.8 23.6 22.1 23.9
Larynx 7.1 6.7 7.3 5.8 5.9
Leukemia 16.7 15.5 15.6 16.4 15.2
Liver & Intrahepatic Bile Ducts 10.0 10.6 12.5 11.3 12.3
Melanoma of Skin 27.4 279 324 28.4 23.8
Multiple Myeloma 7.5 7.0 7.1 7.0 7.1
Non-Hodgkin Lymphoma 23.8 24.7 24.9 25.3 24.3
Oral Cavity & Pharynx 15.8 16.3 16.4 16.1 17.2
Pancreas 13.2 14.4 14.5 14.1 14.3
Prostate 157.3 161.8 171.9 168.0 152.0
Stomach 12.2 10.7 9.2 10.7 11.2
Testis 5.7 7.0 6.2 6.4 5.9
Thyroid 6.2 8.4 8.2 9.0 9.6
Urinary Bladder 46.0 45.4 47.3 45.5 441

! Rates are age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 males
3 Breast in situ is excluded from “All Sites.”

Source: Massachusetts Cancer Registry
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Table 5.
ANNUAL AGE-ADJUSTED' INCIDENCE RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

FEMALES
Cancer Site / Type 2004 2005 2006 2007 2008
All Sites (Excluding Breast in situ) 457.9 455.0 469.2 457.6 463.7
Brain & Other Nervous System 5.5 6.0 6.8 6.3 6.3
Breast 133.5 130.2 132.0 132.5 139.2
Breast in situ’ 44.4 45.1 44.6 48.0 48.5
Bronchus & Lung 63.6 65.7 65.0 63.5 64.9
Cervix Uteri 7.0 6.0 6.2 5.3 5.4
Colon / Rectum 46.5 44.1 41.6 40.2 38.6
Corpus Uteri & Uterus, NOS 29.1 27.6 30.7 29.6 31.7
Esophagus 23 2.6 2.5 2.5 2.7
Hodgkin Lymphoma 2.8 2.6 34 2.7 3.2
Kidney & Renal Pelvis 9.8 11.1 12.0 10.7 11.2
Larynx 1.6 1.3 1.6 1.4 1.6
Leukemia 9.7 9.3 9.7 9.5 10.2
Liver & Intrahepatic Bile Ducts 2.7 2.8 3.2 3.5 3.6
Melanoma of Skin 19.7 19.5 20.8 18.8 15.8
Multiple Myeloma 3.8 3.6 4.8 4.1 4.4
Non-Hodgkin Lymphoma 17.2 16.6 16.8 17.2 15.3
Oral Cavity & Pharynx 6.4 6.0 7.2 6.3 6.3
Ovary 13.8 13.5 12.6 11.9 12.6
Pancreas 10.3 10.4 12.6 11.0 11.8
Stomach 4.8 4.5 4.9 4.6 4.6
Thyroid 18.5 22.2 25.8 28.2 27.7
Urinary Bladder 13.6 13.2 12.5 12.3 12.2

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 per 100,000 females
3 Breast in situ is excluded from “All Sites.”

Source: Massachusetts Cancer Registry
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Table 6.
ANNUAL AGE-ADJUSTED' INCIDENCE RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

TOTAL

Cancer Site / Type 2004 2005 2006 2007 2008
All Sites (Excluding Breast in situ) 511.4 511.9 525.0 510.1 501.6
Brain & Other Nervous System 7.1 7.2 7.4 7.6 7.2
Breast 73.2 71.4 72.4 72.4 75.9
Breast in situ’ 23.7 24.1 23.9 25.5 25.7
Bronchus & Lung 71.9 74.2 72.1 70.0 70.2
Cervix Uteri -- -- -- -- --

Colon / Rectum 55.0 50.8 48.3 45.2 43.4
Corpus Uteri & Uterus, NOS -- -- -- -- --

Esophagus 6.8 6.2 6.4 6.5 6.5
Hodgkin Lymphoma 3.2 33 3.6 34 3.5
Kidney & Renal Pelvis 14.4 16.2 17.0 15.8 16.9
Larynx 4.0 3.7 4.1 33 3.5
Leukemia 12.7 12.0 12.1 12.3 12.2
Liver & Intrahepatic Bile Ducts 6.0 6.3 7.4 7.1 7.5
Melanoma of Skin 22.8 22.6 25.5 22.7 18.9
Multiple Myeloma 5.4 5.1 5.8 53 5.6
Non-Hodgkin Lymphoma 20.0 20.2 20.4 20.6 19.2
Oral Cavity & Pharynx 10.7 10.7 11.4 10.7 11.2
Ovary -- -- -- -- --

Pancreas 11.5 12.2 13.5 12.3 12.9
Prostate == == -- -- --

Stomach 7.9 7.1 6.7 7.2 7.5
Testis == == -- -- --

Thyroid 12.6 15.5 17.2 18.8 18.8
Urinary Bladder 26.9 26.6 26.7 26.0 254

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 per 100,000 total population

3 Breast in situ is excluded from “All Sites.”

4 Dashed-out cancers are those found in only one sex.

Source: Massachusetts Cancer Registry
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Table 7.
ANNUAL AGE-ADJUSTED' MORTALITY RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

MALES
Cancer Site / Type 2004 2005 2006 2007 2008
All Sites 232.5 224.5 233.1 2223 217.6
Brain & Other Nervous System 4.7 54 5.6 54 4.8
Breast 0.6 0.3 0.5 0.3 0.3
Bronchus & Lung 65.8 64.1 66.6 62.2 60.4
Colon / Rectum 21.6 20.3 21.2 19.0 18.0
Esophagus 9.2 10.3 10.0 9.0 9.0
Hodgkin Lymphoma 0.4 0.3 0.4 0.4 0.4
Kidney & Renal Pelvis 6.3 5.3 6.1 6.1 5.4
Larynx 2.6 2.0 1.7 2.0 2.4
Leukemia 9.1 8.9 10.0 9.2 8.9
Liver & Intrahepatic Bile Ducts 7.2 9.3 8.8 9.0 9.8
Melanoma of Skin 4.2 4.3 4.4 4.3 3.8
Multiple Myeloma 43 4.0 43 4.6 4.6
Non-Hodgkin Lymphoma 9.0 9.2 8.8 8.0 8.0
Oral Cavity & Pharynx 43 34 3.6 4.1 4.1
Pancreas 12.8 13.7 13.2 13.0 12.9
Prostate 25.0 22.6 25.1 24.2 223
Stomach 6.0 5.6 5.9 5.0 5.7
Testis 0.3 0.1 0.1 0.2 0.2
Thyroid 0.7 0.3 0.4 0.7 0.5
Urinary Bladder 9.7 8.2 9.5 8.6 10.2

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 per 100,000 males

Source: Massachusetts Cancer Registry
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Table 8.
ANNUAL AGE-ADJUSTED' MORTALITY RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

FEMALES
Cancer Site / Type 2004 2005 2006 2007 2008
All Sites 162.9 158.3 157.2 150.5 149.6
Brain & Other Nervous System 33 3.0 3.0 3.2 34
Breast 24.0 22.9 23.1 20.0 21.0
Bronchus & Lung 43.1 43.7 43.1 42.5 40.9
Cervix Uteri 1.7 1.6 1.4 1.1 1.2
Colon / Rectum 15.4 15.3 14.1 13.5 13.5
Corpus Uteri & Uterus, NOS 42 4.4 4.3 3.7 4.2
Esophagus 2.1 2.0 2.0 2.0 2.2
Hodgkin Lymphoma 0.3 0.2 0.3 0.3 0.3
Kidney & Renal Pelvis 2.4 2.4 2.7 2.4 2.1
Larynx 0.5 0.7 0.4 0.6 0.3
Leukemia 5.8 5.1 5.5 4.5 5.5
Liver & Intrahepatic Bile Ducts 3.0 2.5 2.8 3.0 3.0
Melanoma of Skin 1.6 2.7 2.0 1.9 2.2
Multiple Myeloma 2.5 2.6 2.6 2.5 2.1
Non-Hodgkin Lymphoma 6.1 6.2 53 4.7 4.9
Oral Cavity & Pharynx 1.5 1.1 1.7 1.3 1.2
Ovary 9.2 8.3 9.5 8.2 7.4
Pancreas 10.1 10.0 9.8 11.1 10.4
Stomach 3.0 2.1 2.1 2.5 2.7
Thyroid 0.4 0.4 0.6 0.4 0.4
Urinary Bladder 2.5 2.8 2.0 2.4 2.9

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 per 100,000 females

Source: Massachusetts Cancer Registry
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Table 9.
ANNUAL AGE-ADJUSTED' MORTALITY RATES? FOR SELECTED CANCER SITES
Massachusetts, 2004-2008

TOTAL
Cancer Site / Type 2004 2005 2006 2007 2008
All Sites 188.9 184.1 186.1 177.8 175.6
Brain & Other Nervous System 4.0 4.1 42 4.1 4.1
Breast 14.0 13.1 13.3 11.5 12.0
Bronchus & Lung 52.0 51.9 52.5 50.3 48.7
Cervix Uteri - - - - -
Colon / Rectum 18.0 17.4 17.0 15.7 15.3
Corpus Uteri & Uterus, NOS - - - - -
Esophagus 5.0 5.6 5.5 5.0 5.2
Hodgkin Lymphoma 0.4 0.3 0.4 0.3 0.3
Kidney & Renal Pelvis 4.0 3.6 4.1 3.9 3.4
Larynx 1.4 1.3 1.0 1.2 1.2
Leukemia 7.1 6.6 7.3 6.2 6.7
Liver & Intrahepatic Bile Ducts 4.9 5.5 5.4 5.6 5.9
Melanoma of Skin 2.7 33 3.0 2.9 2.8
Multiple Myeloma 3.2 3.2 33 33 3.2
Non-Hodgkin Lymphoma 7.2 7.4 6.8 6.0 6.1
Oral Cavity & Pharynx 2.8 2.1 2.5 2.6 2.5
Ovary - - - - -
Pancreas 11.2 11.6 11.3 11.9 11.5
Prostate - - - - -
Stomach 4.2 3.5 3.6 3.5 3.9
Testis - - - - -
Thyroid 0.5 0.3 0.5 0.5 0.4
Urinary Bladder 5.2 4.9 4.9 4.7 5.7

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 per 100,000 total population
? Dashed-out cancers are those found in only one sex.

Source: Massachusetts Cancer Registry
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Table 10.
FIVE LEADING CANCER INCIDENCE RATES BY RACE/ETHNICITY AND SEX
Massachusetts, 2004-2008

MALES

AGE-ADJUSTED' INCIDENCE RATE’

RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
1 Prostate Prostate Prostate Prostate
155.2 247.6 72.8 163.9
5 Bronchus & Lung Bronchus & Lung Bronchus & Lung Colon / Rectum
84.5 87.1 56.0 39.8
3 Colon / Rectum Colon / Rectum Colon / Rectum Bronchus & Lung
57.1 54.8 42.6 423
Urinary Bladder Kidney & Renal Pelvis Liver & Intrahepatic Urinary Bladder
4 Bile Ducts
47.7 26.2 19.2
31.3
Melanoma of Skin Urinary Bladder Stomach Liver & RS
5 Bile Ducts
29.4 25.1 15.1
17.7
FEMALES
AGE-ADJUSTED' INCIDENCE RATE?
RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
1 Breast® Breast Breast Breast
133.5 118.9 81.9 90.4
) Bronchus & Lung Bronchus & Lung Colon / Rectum Colon / Rectum
67.8 45.0 39.0 36.9
3 Colon / Rectum Colon / Rectum Thyroid Thyroid
42.0 40.6 30.5 23.0
Corpus Uteri & Corpus Uteri &
4 Uterus, NOS Uterus, NOS Bronchzugs gz Lung Bronchzuzs ;& Lung
30.3 25.8 ' ’
Thyroid Thyroid Corpus Uteri & Corpus Uteri &
5 24.4 279 Uterus, NOS Uterus, NOS
: 18.8 22.7

! Rates are age-adjusted to the 2000 U.S. Standard Population
2 per 100,000
3 Breast cancer rates do not include breast in situ cases.

Source: Massachusetts Cancer Registry

47-




IW.VI

%bm«%@;& Jadue)) spasnydessejN :22In0S

"SJUNOD JOOUED ISBAIq PUR SN [[V,, WO PIPN[OXD dJE SISEI MjIs ul Jsedle . "AJOIUYI0/00eT A SOSEO JO WINS U} JOU ST SOOI [ JOJ SISED JO Joquunu Y,
*K1050)80 AYIDTUYI0/20E SUO UT PAPNIIUT ATUO dIE SISED) "AAISNIXS AJ[BMINU A1 SALI0SYed ANOTUTR/e08Y |

68 17C VL 41 TL LT 9L 1209 9L $689 SIS PYPO
S'¢ L8 a3 8t &3 9Z1 6L 66€9 VL vTL9 Jappe[g Ateuri)
81 St v'e 43 01 LE ST S8IT  S'1 343! proaiyy,
91 6€ L0 01 €0 ¢l 'l 916 'l 066 SOSa L
oY 86 8¢ 8¢ 9C 66 L1 S L191 Jorwols
9'C¢ 908 1'0¢C €0¢ S6¢ 181 0°LC ¥€0TT  1'8C LYSST ae)soig
0¢ 0S 0C 0¢ T €8 ¥'C 1961 €T 8TIC seanued
(43 6L 0v 09 9'C 86 6C YOvT  6'C £99¢ xuireyq » Aae) [BI1Q
6Y 121 LY 1L 8¢ 24! (47 s6ee TV 9LLE ewoydw Ay upjSpoy-uoN
61 8 01 Sl 1'C 08 'l 626 4! S801 BWOPATA A
01 ¥ 0 9 0 6 0S 650y 8% 14397 unj§ JO BUIOUBPA
6'Y 0zI1 I'T1 891 0¢ 48! L1 61v1  0°¢C STSI  s1Pn( g dnedoyenu] 2p IAI]
0°¢ SL (43 8t L1 €9 Le 91T 9T T6¢€T [LUE) LT |
€1 €€ S0 L 01 LE Tl St6 'l 1€01 xukae|
a7 €01 a3 8 9 YL X3 e 6 LYS€E SIA[2{ [eudy % Adupry|
Al ¢ 90 6 90 €T L0 96¢ L0 $79 ewoydwAy un{3poy
I'l 8T S'1 €C L1 9 1'C SL9T 0T 96L1 sngeydosy
L8 91T 8Tl €61 98 443 $'6 W8LL  S6 1098 wnyY / uojo)
6L ¥61 Y1 €Te 8Tl 08t 'yl 68¥I1 L€l L1¥T1 gun 2 snypuorg
10 € 10 I 0 L 0 LLT 4] 061 Jsearq
61 9 91 <4 L0 LT ST €sTr S SSel WIISAS SNOAIIN JIY)Q 7 urelg
0001 ILYC 0001 60ST 0001 0SLE 0001 86718  0°00T 78806 SIS NIV
Sase)) Jo a\e Sase)) Sase)) Jo e\e Sase)) Sase)) Jo AX. S9se)) Sase)) Jo .Xu Sase)) Sase)) Jo AX. sase)) QQ%.H / 9§ JIdue))
omﬂsmm_m omﬁsmm_mnﬁcﬁ n—:w_m< omﬁamm_mnﬁcﬁ av—o&—m— omﬁammﬁ.ﬂnﬁcﬁ aeum——a S8Y IV
SATVIA

800Z-+00T ‘SHISNYIBSSEIA
ALIDINHLA/ADVYE A4 SHLIS YADNVD dALDATAS 04 SASVD 40 ADVINADUAL ANV SASVI HONAAIONI
‘11 919.L




I@.VI

Ans130Y 100UB)) SPOSNYOBSSEJA] :90INOS

"STUN0D I30UED JSLIIQ WOL PUB SIS [[V,, WOL PIPN[OXS dIe SISEI 1718 U] IS . “ANOIUL)I/30BI A SISEDI JO WINS Y} JOU SI S30BI [[B J0J S3SLD JO JOqUNu 3y ,
"K10803E0 AJIOIUL}0/00BT OUO UT POPN[IUT A[UO d1E SOSE) "OAISTI[OX0 AJ[ENINUI dJE 31030380 ANOIUI0/d0ey |

b8 €IC L9 4 06 20¢ 08 189  1°8 88TL SIS PO
L1 4% 60 91 L1 LS 0¢ wre 6 ¥79¢ Japperg Areuri
$6 0ve | 122 1’9 v0T €y 195¢ 8t vicy proJAy ],
61 6t 6T €S 1'C 0L 01 128 'l 766 Jorwo)S
0T (43 T 6€ I'¢ €01 9T LEIT 9T SE€T seardueq
Le 69 a3 8¢ 61 €9 8T 1€ 8T (4454 AreaQ
Sl LE 9T LY ¢l 97 A A A 9921 XuAieyd % Ayae) [81Q
0t 101 €¢ 09 S'¢ LT1 L€ 910¢ L€ LEEE ewoydw Ay upjSpoy-uoN
¢l €€ 0 8 T vL 60 9¢L 60 658 CWOPA (A
60 €C 90 01 v0 4! (187 S87€  6°¢ 965¢ upjS JO BWOUBPR
Sl 8¢ ST Sy 'l 9¢ 90 61¢ L0 19 sjon( ang dnedayeauy 2 J9AI]
9T 99 ST 9 T YL 0C 91 1T LLST BIu N |
0 6 10 I v0 vl €0 LT €0 962 XuAae|
8T IL Tl 44 0¢ 66 €T 9z61  t'T 1€1¢ SIA[2 Uy % Adupry
| €€ v0 L S0 L1 S0 LEY 90 66V ewoydwAy un3poy
S0 €l ¥0 3 80 8T 90 6St 90 60S sngeydosy
TL 81 €9 vIl v'9 €1T 9 8¥ZS  ¥'9 €18S SON ‘snidy) % 13y sndio)
86 64T I'11 10T L6 %43 L6 986L L6 3188 wnypIY / uojo)
8¢ 96 €T 8% 9T 98 01 678 1 8901 1I9)(] XIAIDD)
v’ LET 08 24! 801 79¢ 8yl 8SICT  T¥I #€8T1 duny 2p snydouoag
1’62 8¢L 6'8C €zs L0g ST01  S'8C 08€€T  S'8T LOSST Jseaag
81 9% €l €T S0 L1 €l Y01 €1 TEIT  WIYSAS SNOAIIN 19Y)Q 2 urerg
0001 6€ST 07001 6081 07001 6€€€ 07001 16618 07001 €706 SONS NIV
sase)) Jo 9, sase) Sase)) Jo 9, sase)  Sase)) Jo 9o, sase) Sase)) Jo 9, Sase)  Sase)) Jo o sase) adA ], / g 12oue)
Jruedstyg Jruedsig-uou ‘ueisy Jruedsig-uou Syderg JruedsIg-uou YA\ S8 IV
SHTVINAA

8002-100T ‘SHISNYIESSEA
/ALIDINHLI/AOVY A€ SALIS YAINVD AALOATAS O SASVD A0 ADVINADUAI ANV SASVD AONAAIINI
"T191qeL



Ioml

ANSISoY I100UB)) SPOSNYIBSSEJA] :90IN0S

"SIUNO 130URD JSBAIQ WOY PUE SIS [[V,, WOL PIPN[OXS SIB SISBD 171S 11 JSeAI ,  “AJIIUYIS/R081 Aq SISED JO WNS SY) JOU ST SR [[© JOJ SISED JO ISQUINU Y, o
"X3$ umouyun Jo suosiad pue [enxassues) se PAYIsse[d suosiad sapnpoul [ej0],,  "A10531ed A)OTUYId/308 SUO UL PIPNIUL ATUO dIE SASED) |

L8 1494 'L 1474 '8 €LS 8L 08Cl 8L €81v1 SIS PYO
9¢C Iel 6’1 79 9¢C €81 v’ 1688 ¢S 8¥¢6 Joppelg Areurin
LS G8C 8 €LT 43 824 6'C YLy I'¢ 859¢ ProJAY L,
80 6¢ €0 0l 0 €l 90 916 S0 066 SDSa,
6'C Lyl € Il v'e 691 €l vLIT 7'l 119¢ Yoewo)s
191 908 16 €0¢ 6'0¢ 1871 G'¢l 9¢0Tc 1'¥l 6¥5ST CILANIRR |
0C 01 1'c 69 9C 981 §T 860% §T X147 seddued
vl 69 L1 8¢ 60 €9 vl €1eT vl £CsT L1eAaQ
€T 911 (43 LO1 0¢ 41 (4 8TS¢ (A4 0£6¢€ xukreyd % Ayiae) [e1Q
vy (444 6'¢ Iel L€ 19¢ 6'¢ €1v9 6'¢ SIIL ewoyduw AT un{SpoH-uoN
91 I8 L0 €C (44 ¥S1 01 9991 I'1 Sv61 BWOPALN d[dnnAl
60 Ly S0 91 €0 1C Sy STeEL (94 168L UpiS JO BWOUBPA
(43 851 ¥'9 €Ic ' 81l Tl 8¢61 7'l 69+C s)an( g Inedayeapuy 2p JArY
8T 14! 8'C 76 6’1 LET €T 9€8¢ ¥'C 69Tt (LR LI |
80 (474 [40) 8 L0 1S L0 91C1 L0 LTEl Xudae]
S'e vL1 1'c 0L 6'¢ €LT e 8¢CIS I'e 8L9S SIA[2d [eudy 7% Adupry|
1A 89 S0 91 90 1] 90 €66 90 748! ewoyduw AT un{Spoy
80 4 60 53 ¢ [ €1 GEIT €1 90¢€C sndeydosy
9'¢ 81 43 148 0¢ €1c (43 8¥CS (43 €18¢ SON ‘sn19)) 7 193] sndio)
€6 SOy 611 v6¢ I'6 S¥9 96 89LST 96 617L] wnjdvy / uo[e)
6’1 96 'l 8% 'l 98 S0 678 90 8901 1191 XIARD
99 Iee 'L L9¢€ 611 w8 Syl 6v9¢C  6°¢l £5CST Sun %p snypuosg
81l 373 8¢l 144Y 9v1 (451 . A 4 IS YA 4| 866ST JseaId
81 6 7'l Ly 90 4% vl ¥6¢C vl L8YT WIYSAS SNOAIIN 1YIQ 2 ulelg
0001 010S  0°001 81€E 0001 680L  0°001 005€91  0°001 LTP181 SIS NIV
SIS JO o,  SIse) SIse)) JO 9 sase) SIse)) JO ¢, SSE) SIS JO 9,  SISBD)  SASED JO 9,  SISB) adK], / 9ng 1duR)
Jruedsiyg Jruedsig-uou ‘uelsy  druedsig-uou Soe[g  druedsIg-uou ‘YA S 1V
IVLOL

800Z7-+00T ‘SHISNYIBSSEIA
ALIDINHLA/ADVYE A4 SHLIS YADNVD dALDATAS 04 SASVD 40 ADVINADAAL ANV SASVI HONAAIONI
€1 d1qeL




Iﬁml

%bwmwox I20ue)) spesnydessej :92IN0S

"SISBD ()7 UBY) JOMIJ 2I9M AU} USYM P3)JB[NO[EI JOU SEM 3)BI 0USPIOUI pajsnfpe-a3e uy
«'SOUS [[V,, WOL PIPNIOXS SI 718 U JSBAIE |

*K1030)80 K)IOTUTI0/0081 AUO U PAPNIOUT A[UO dIE SISB) "dAISNIOXd A[[ENINtI o1 S9L10301ed AJIOTUYIo/A08Y

000001 1od,  uonendod prepueis ‘SN 00T AW 0} pajsn(pe-o3e are soley |

L'ETLYI col 8VI-6'L Y1l 6°67-€0¢C IS¢ 6879 L'LY Lov-Svv 9°St JIpperg Areurin
€80t 79 €6°CS L L9T¢ 6 1'671°8 98 L'8-8°L €8 proasyy,
€eL1 ST * * * * 6'L-69 'L 9'9-8°¢ 9 SS9,

8T YVl 981 61-601 'Sl 9°CT-8v1 L'81 9'01-S°6 101 Y'11-€01 801 Joewol§

€9LT1-97 1S 6°€91 P18-1v9 8CL 1'19C-T¥€T WA 4 TLSI-T'EST TSSI TY91-T091 1 Jje)soad
9°C1-99 96 701-9% S'L 761-611 9°¢1 0°SI-L°€1 A4 Lv1-S€l I'vl sea.oued
8Y1-0°6 611 €TI0L 96 OLI-T'TIL 0l €LI-091 991 0LI-L'ST 791 xukieyq % Aypae) e1Q
8°61-8°CI €91 T81-8°01 Sl 8°€T-991 0¢ 8°CTT'¥C 0T ¥'ST-8¢C 9'vC ewoydw Ay up{Spoy-uoN
7'€1-6'9 (4! * * 691-€°01 9°¢l €L Y9 89 9L-L9 I'L BWOPAIA A dy
8P-8'1 €¢ * * * * 7' 0€-S'8¢C 6T 88T T'LT 0°8C UDjS Jo ewougpPIA

CITI vl LLT ¥'9€-7°9C 1€ L0T-LEl TLI S0I-v'6 001 6'11-8°01 2! $3on( g dnedoyeayuy 29 IOAIY

PEr-¢L €01 L'T1-19 6’8 I'v1-8°L 011 0°L1-9°6G1 €91 S91-TSI 6°CI BN
0'8-L°¢ 6'S * * ¥'8-0% 9 I'L-€9 L9 0°L-T9 99 xukre|

1'02-8°Cl Y91 €CI-0L 01 €0¢-0CC 9¢C L' €T1'TC 6'CC €€T8IC §Ce SIA[9J [BUY % AdUpry|
0¥-81 6'C ¢ € Ty 91 6C L0t vy €v9'¢ 0t ewoydw iy upiSpoy
I'L-6C 0¢S €8C¢ LS 0vI-1'8 0l STI-CII 6’11 0CI-0° 11 11 sngeydosy

8°S-8'¢E 8°6¢ I'67-19¢ 9Ty ¥'19-T 8% 8PS ¥°'86-8°6S I'LS 0'85-9°SS 8°9¢ wnjddy / uofo)
8'8¥-L'S¢ (4% 6'€9-T'8Y 09¢ $S67L'8L ['L8 198-0°¢8 Sv8 €Y8-¢'18 8'C8 sun 2p snypuosg
* * € € * ¢ €010 0 010 0 LIS Ut ysednq
* * * #* * * SI-T'1 €1 VI-T'1 €1 Jsealq
1'8-8°¢ 6'S 899C LYy I'v-8'1 0¢ 6668 ¥'6 T67C'8 L8 WIJSAS SNOAIIN 19Y)Q 7 urerg
YTy vy 6'6v€9°¢CI¢ L'1€g 1°0S9-%'909 €879 ¥°965-7°'88S £T6S 8'765-0°L8S 6'06S (m1s upysearg SwpnpXF) SAIS [V
TO %S6 ey TO %S6 CIL | TO %S6 ey TO %S6 ey TO %S6 ey adAY, / ang 1due)
Qmﬂ&ﬁmm_m Umﬂ&ﬁmm_mlﬁcﬁ nﬁ&_m< Qmﬁﬁgmmmlﬂcﬁ nv—U&—m Qmﬂﬁgmmmlﬁcﬁ nﬁﬁmﬂa SAeY 11V
SHTVIA

800Z-H00T ‘SHIISNYIESSEIA

ALIDINHLI/ADVYE A9 SALIS Y¥AONVD AALOATAS 404

(1D %S6) SLINI'T ADNAAIINOD %S6 ANV ,SALVYI IONAAIONI ,AALSNALaAv-A0V
(4 1

RARIULAD




INWI

ANSISoy 100UB)) SPOSNYIBSSEJA] :90IN0S

"SOSED ()7 UL} JOMAJ 2IoM 0IOY) UM PIJB[No[ed JOU Seam 9Jel d0UapIoul pajsnipe-o5e uy
«'SOUS [[V,, WO} PAPN[OX SI 118 U1 }Sedlq H
*K1030380 AJIDTUIO/0081 SUO U PIPN[OUL A[UO DI SISED) "OAISTI[OXD AJ[ENINU IE SILI0FIED AJOIULIO/Q0EY
000°001 3od . “uone[ndod prepueis “S'N 000T Y 03 paysnipe-a3e axe sajey

96706 €L * * 001-8°¢ 6L 6'¢l-6Cl vel cel-Tel Lzl Joppelg Aleurin)
9861 0°¢€C LvE-€9¢C S0¢ gsclel e [T R Y4 v'¥e TST8'¢ET (94 proaAyy,
L'67TS 'L Pel-sL A1 STI-1'L €6 Sv6'¢ (A% oSty LYy yoeuwols
8°01-6'S €8 601-9°S 8 6°SI-L01 eel 8 11-8°01 €1l L11-8°01 (! seaoued
I'11-9 8'8 0'11-€9 L8 £6°5S VL 6'¢1-8°Cl vel vel-v'Cl 6'Cl A1eaQ
€L-G¢ ¥'S 96-C¢S YL 99-¢°¢ I's 89-09 ¥'9 89-1'9 79 xukreyd % £yae) [eiQ
ELI-TTI eyl 0vI-1'8 I't1 091-0°T1 gel v'LI-191 L91 CLI-091 991 ewoydwAT up{3poH-uoN
89-C¢ 0°S * * VII-T'L €6 TyLe 6'¢ Sv6'¢ (47 BWORAA d[dnnIA
9¢t'l ¢C * * * * CIc-Lel ¥'0¢ S6l-¢'81 6'81 urqS jJo ewoueRPIA
[ 7 9 ¢CI-$9 ¥'6 8'6-6C 1974 1'€-9°C 8T ¥'€-6'C (43 spon( g dnedayeapu 2p JIAI]
1'6-C'S L 6881 89 601-89 8’8 €01-¢€'6 86 1'01-T°6 L6 BIUIRY NI
* * * * * * 8 I-¥1 91 L1-¢€1 Sl xukaey
S11-6'9 6 6'S-¢€C 'y TYiv6 811 L11-9°01 (A P 11-S01 011 SIA[3d [eudy 7 Adupry
LYy 0T v'e * * * * §E-67T TE TeELe 6'C ewoydw Ay un{SpoH
* * * * 6'v-CC (93 LTTte 4 L'C¢eT 94 sn3eydosy
€9¢-T6l L'TT €TC-TSI 881 £6C-¢CC 8°6C C1g-9°6C €0¢ §'0€-0'6¢ L6T SON ‘sn1d)) 7 1193 sndao)
6'17-0'CE 6'9¢ 9vr-¢ee 0°6€ I'S¥-19¢ 9°0v 0er1I'ly 0cy 0er-CT' 1y |47 wnjdY / uofo)
8'CI-T8 S0l $'8-€v 79 6'11-L'L 8°6 6'61°¢ ¢S £9-9°¢ 09 L9} () XIAID)
L'9T-L'81 LTt 8Ve-L'vT 8'6C Lev-¢0y 0°Sv 069-9'99 8°L9 9°69-¢'¢€9 Sv9 sun % snyouosg
LLE-S6C 9°¢e 0°'8¢€-9°8¢C gee Sor-v'Ce ¥7'9¢ 987 9% S'LY U'Ly-T Sy 1'9% SIS Ul )Seddy
V'L6P €8 ¥06 €68-91L 6'18 €9CI9111 6811 1'6€1-9°6¢€1 €LET ['Sel-87I¢l Seel Jseaag
1's-9C 8¢ S-8'1 [ * * 1I'L-T9 L9 §9-8°¢ 9 WYSAS SNOAIIN YO 79 ulerg
P ive-sele YLTE € eTeEe6T £'80¢ P y1v-8'98¢ 900t 0vLY-v'L9Y LOLY 9°€9V-S'LSY 909y (ma1s upyseaag suipnpxy) sAYS [V
TI %S6 ey TO %S6 Ay TO %S6 Ay TO %S6 ey TO %S6 ey adA [, / ang 1dUE)
Jruedsig JiuedsIg-uou ‘urisy Jtuedsig-uou “joerg JluedSIH-uoOU ‘NIYA\ SR IV
SHTVINHAA

800Z-+00T ‘SHISNYIBSSEIA

ALIDINHLA/HIVE A4 SHLIS HIIONVO dALOHATIS HOA
(1D %S6) SLINI'T ADNAAIINOD %S6 ANV SHLVI AONAAIONI dALSNIAV-IDV
z 1

‘ST 9lqeL




"$3SBO ()7 UBL) JOMIJ S10M JISU) USYM PIJR[NO[ED JOU SEA el 3dUapIoul pajsnipe-afe uy

«'SAUS [[V,, WOLJ PAPNJOXS dIe SASLD 18 Ul Isealq

Imml

AnSI3aYy 100UB)) SPISNYIBSSEJ :90INOS

"X3$ QU0 A[UO UI PUNOJ dJk SIOUED JNO-PAYSE(

*K10303E0 AJIDIU}0/00BT SUO UT PIPN[OUT A[UO DI SOSED) "OAISTI[OXD A[[EMINU € SILI0F)Ed KYOIULIO/A0LY

000001 Jod,  -uonendod piepuels SN 00T Y3 0} pajsnipe-oFe oxe sopey |
SYI-6'6 [4! 8'8-C¢ 0L 891-¥'CI 9v1 1'8C-0°LT 9°LT 89C-L'ST €9¢ J1opperg Areurin
691-0°¢€l 611 9°1¢-891 6l ['91-v'C1 vl I'LT-T91 L91 0°LT-C91 991 PIOJAY L
- - - --- --- --- - — --- -- SNSI,
v yI-1°01 £Cl 8¥1-0°01 ¥Cl eSI-CII el 0°L+'9 L9 9°L-0L €L Yoreuwol§
— — — - - - — — -—- --- Jjeysoaq
6°01-0°L 06 8676°¢ 6'L ¢91-0CI I'vl 0°€l-¢Cl 9°CI 8CI-1Cl Sl seaoued
— — — - - - — — --- --- AreaQ
1'01-8°9 ¥'8 ¢01-89 ] SOI-¥'L 06 STI-L°0T I'TT €11-9°01 601 xukreyd % £)ae) [e1Q
9°L1-0°¢l €6l 0°SI-€°01 97l 98I-v'v1 91 80861 £0¢C 90296l 1'0¢ ewoydwAT up{3poH-uoN
88Y'S 'L SEvl ¥'C 6'Cl-C6 0TI V'S-6v ([ LS TS 'S BWOPALN d[dDnIAl
8¢6'1 8C * * €760 91 SYTvec 0¥¢ 0°€C-0'CC §'Ce Uup[S JOo ewouePA
V'Er-5'6 STl 8CCT'LI 0°0¢ S11-T°8 86 £9-L°S 09 I'L-9°9 69 spon( g dnedayenyuy 2p JIAI]
1'01-89 ¢'8 €609 L'L ['TI-8°L v'6 6'CI-1CI ¢l 9CI-6'11 €7l BIW_Y NI
eY-CC e * * SY¥-6'C G'¢ 01-9'¢ 8¢ 6'¢S¢ LE xukae|
evi-€01 £l L'8TS 69 0T-8¢SI 0°81 89I-6'G1 €91 S9I-9°¢1 191 SIA[R [eudy 7% Adupry|
[t 4 CE * * 'e-9'1 €7 01-6°¢ e 9¢C¢ e ewoydw T un{Spoy
SYTC ¢ L'v-TT Se 6'L-CS 9 69179 L9 L'9°T9 9 sndeydosy
-— -— -— -— -— -— -— -— === == SON am-—ho:.u 2 LId)) mSQhoU
eTr9ve ¥'8¢ TSr-9°9¢ 60t £0S-6'CY 99 cor-8LY S8y cov-L'LY S8y Wy / uo[o)
== == == == - - === — --- -—- LId)() XIAID)
SYevLT 6°0¢ ['9v-CLE 91y 9°69-0°LS €19 CTSLTEL yL STL-LOL 9°'1L dun 2p snyouog
9°02-091 €81 L61-8VI LI STC081 £0¢ 8°ST-LYC (254 'SC-1v¢ 9v¢ y 1S Ul jSealq
0vs-1'9% 0°0S 9°9v-6'8¢ 8y 6'1L¥'¢€9 9°'L9 09L-0vL 0°SL 0vL-TTL el Jseaaq
8°6-G°¢ LYy 0°6-9C 8¢ ceELl 4 T8SL 6L 9°L-0L €L WI)SAS SNOAIIN YO ¥ urerg
1'98¢€-0°€9¢ SPLE ['8C¢-1°60¢€ 991¢ 6'10S-C'8LY 1'06v 9°0CS-G° SIS ['8IS eYIS-6'60S 6’118 (na1s upysearg SupnpXy) SIS [[V
TO %S6 ey TO %S6 ey TO %S6 ey TO %S6 ey TO %S6 ey adA [, / ang 1dUE)

Jruedsiyg Jruedsig-uou ‘ueIsy Jruedsig-uou Syoerg JruedsIg-uou YA\ sddeyY NIV

TVLOL

8007-700T ‘S1ISNYIBSSBIA
ALIDINHLA/HIVE A4 SHLIS HIONVO dALOHATIS HOA
(1D %S6) SLINI'T ADNAAIINOD %S6 ANV SHLVI AONAAIONI dALSNIAV-IDV
91 9d1qe L




Table 17.

FIVE LEADING CANCER MORTALITY RATES BY RACE/ETHNICITY AND SEX

Massachusetts, 2004-2008

MALES

AGE-ADJUSTED! MORTALITY RATE?

RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Bronchus & Lung Bronchus & Lung Bronchus & Lung IESTOTE N ¢
1 Lung
65.2 74.7 39.0
24.8
) Prostate Prostate leerlgcgiclgrgrackzpatlc Prostate
23.6 492 o 16.0
20.1
Liver &
3 Colon / Rectum Colon / Rectum Colon / Rectum Intrahepatic
20.2 233 11.9 Bile Ducts
11.7
4 Pancreas Pancreas Prostate Colon / Rectum
13.3 16.8 10.1 11.2
Esophagus BN & LR Stomach Stomach
5 Bile Ducts
9.9 6.3 9.4
13.7
FEMALES
AGE-ADJUSTED' MORTALITY RATE’
RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
1 Bronchus & Lung Bronchus & Lung Bronchus & Lung Breast
44.8 34.5 18.0 11.8
) Breast Breast Colon / Rectum Broilcﬁus &
22.7 27.6 9.1 ung
11.7
3 Colon / Rectum Colon / Rectum Breast Colon / Rectum
14.5 16.7 7.7 9.1
4 Pancreas Pancreas Pancreas Pancreas
10.3 12.9 7.7 6.8
. Liver & Intrahepatic Corpus Uteri &
5 Ovary Leukemia Bile Duct Uterus, NOS
8.9 6.4 6.3 44

! Rates are age-adjusted to the 2000 U.S. Standard Population.

2 per 100,000

Source: Massachusetts Cancer Registry
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Table 24.

INCIDENCE AND MORTALITY RATES' FOR SELECTED CANCER SITES BY SEX

Massachusetts, 2004-2008, and U.S., 2003-2007*

MALES FEMALES
Cancer Site / Type Incidence Mortality Incidence Mortality
MA NAACCR MA U.S. MA NAACCR MA U.S.

All Sites 590.9 553.0 225.8 225.4 460.6 416.5 155.6 155.4
Brain & Other Nervous System 8.7 79 52 52| 62 53 32 3.5
Breast 1.3 14 04 0.3 132.1 1212 222 24.0
Breast in situ’ 0.2 02 nAa' n/al 46.1 30.1 n/at n/a
Bronchus & Lung 82.8 844 638 68.8 64.5 55.7 427 40.6
Cervix Uteri 3 - - - 6.0 8.1 1.4 2.4
Colon / Rectum 56.8 55.7 20.0 212 42.1 414 143 14.9
Corpus Uteri & Uterus, NOS - = - = 29.7 23.4 4.2 4.1
Esophagus 11.5 87 95 7.8 25 20 20 1.7
Hodgkin Lymphoma 4.0 32 04 0.5 29 25 03 0.3
Kidney & Renal Pelvis 22.5 207 59 59/ 11.0 109 24 2.7
Larynx 6.6 70 2.1 22 15 15 05 0.5
Leukemia 15.9 16.1 92 97| 9.7 97 53 5.4
Liver & Intrahepatic Bile Ducts 114 9.0 8.8 7.7 3.2 2.8 2.8 32
Melanoma of Skin 28.0 23.8 42 4.0 189 154 2.1 1.7
Multiple Myeloma 7.1 72 43 44 42 46 24 2.9
Non-Hodgkin Lymphoma 24.6 234 86 8.7 16.6 163 5.4 5.5
Oral Cavity & Pharynx 16.4 162 3.9 39 64 62 14 1.4
Ovary - - - - 129 127 85 8.6
Pancreas 14.1 134 13.1 123 112 104 103 9.4
Prostate 162.2 1529 23.8 24.7 - - - -
Stomach 10.8 9.5 5.6 53| 4.7 47 25 2.7
Testis 6.2 5.4 0.2 0.2 - - - -
Thyroid 8.3 55 0.5 0.5/ 245 163 04 0.5
Urinary Bladder 45.6 376 9.2 7.5 127 94 25 2.2

! Rates are age-adjusted to the 2000 U.S. Standard Population.
2 Breast in situ cases are excluded from “All Sites” and from breast cancer counts.
3 Dashed-out cancers are found in only one sex.
#Rates are not available for that cancer subtype.

*National death data for 2008 are not yet available.

Sources: Massachusetts Registry of Vital Statistics and the National Center for Health Statistics (NCHS).
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Cancer Site / Type
Brain & Other
Nervous System

Breast

(includes in situ)

Bronchus & Lung

Cervix Uteri

Colon / Rectum

Corpus Uteri

& Uterus, NOS

Esophagus

Hodgkin Lymphoma

Kidney &
Renal Pelvis

Larynx

Leukemia

Liver and Intrahepatic

Bile Ducts

APPENDIX 1

C70.0-C72.9
except 9590 - 9989

C50.0-C50.9
except 9590 - 9989

C34.0-C34.9
except 9590 - 9989

C53.0-C53.9
except 9590 - 9989

C18.0 - C18.9,
C19.9, C20.9,
C26.0

except 9590 - 9989

C54.0 - C54.9,
C55.9
except 9590 - 9989

C15.0-CI15.9
except 9590 - 9989

C00.0 - C80.9

(includes 9650 - 9667)

C64.9, C65.9
except 9590 - 9989

C32.0-C32.9
except 9590 - 9989

C00.0 - C80.9

(includes 9733, 9742,

9800 - 9820, 9826,

9831 - 9948, 9963-9964)

C42.0,C42.1,C42.4

(includes 9823, 9827)

C22.0,C22.1
except 9590 — 9989

-65-

ICD CODES USED FOR THIS REPORT

ICD-10**

C70-C72

C50

C34

C53

C18 - C20, C26.0

C54 - C55

C15

C81

C64 - C65

C32

C90.1, C91 - C95

C22



ksk

Cancer Site / Type

Melanoma of Skin

Multiple Myeloma

Non-Hodgkin
Lymphoma

Oral Cavity

& Pharynx

Ovary

Pancreas

Prostate

Stomach

Testis

Thyroid

Urinary Bladder
(includes in situ)

International Classification of Diseases for Oncology, 3d Ed. (1) (includes codes added since

ICD-0O-3*

C44.0 - C44.9
(includes 8720 - 8790)

C00.0 - C80.9
(includes 9731, 9732,
9734)

C00.0 - C80.9
(includes 9590 - 9596,
9670 - 9729)

All sites except C42.0,
C42.1,C42.4
(includes 9823, 9827)

C00.0 - C14.8
except 9590 - 9989

C56.9
except 9590 - 9989

C25.0-C25.9
except 9590 - 9989

C61.9
except 9590 - 9989

C16.0-C16.9
except 9590 - 9989

C62.0 - C62.9
except 9590 - 9989

C73.9
except 9590 - 9989

C67.0-C67.9
except 9590 - 9989

publication) for incidence data

International Classification of Diseases, Tenth Revision (3) (includes codes added since

publication) for mortality data
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ICD-10**

C43

C90.0, C90.2

C82 - C85, C96.3

C00 - C14

C56

C25

Co1

Cl16

C62

C73

C67



APPENDIX II:
Population and Rate Changes

The Population estimates for 2004-2008 that were used in this report were produced by the National
Center for Health Statistics (NCHS) in collaboration with the U.S. Census Bureau’s Population
Estimation Program. The NCHS takes the Census Bureau population estimates file and reallocates the
multiple race categories required by the 1997 Office of Management and Budget (OMB) specifications
back into the four race categories specified in the 1977 OMB specifications so that the estimates will be
compatible with previous years’ populations.(11) The estimates are divided into mutually exclusive
racial/ethnic categories similar to those of the MCR.

Please note that the statewide age-adjusted rates published in this report cannot be compared with those
published in reports prior to July 2007, because the overall population count and the age distribution of
the population, which were based on the Census 2000 count, differ.

The difference in the new population estimates is pronounced for Hispanics and black, non-Hispanics.
The Hispanic and black, non-Hispanic populations have increased 15% since 2000, while the overall
state population has increased by 1%. It is important to remember that both age-adjusted cancer
incidence and cancer death rates are not a measure of the actual risk of cancer or of death from it.
Rather, age-adjusted rates are summary measures used to compare cancer incidence and mortality trends
over time or among different populations whose age distributions differ. For specific examples of the
effect of new population estimates on age-adjusted rates, see Appendix Il in the report Cancer Incidence
and Mortality in Massachusetts 2000-2004. Statewide Report, available at www.mass.gov/dph/mcr.
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