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Executive Summary

This monograph evaluates Florida cancer incidence trends for known and suspected weight-
related cancers given the growing epidemic in obesity rates across the country and evaluates the
risk factors from which further research can be performed. The results represent an initial
assessment of Florida’s standing among national trends and is the first of subsequent monographs
dedicated towards tracking weight-related cancers by sex and race/ethnicity. While these cancer
trends are reported by statistical significance, comparisons to trends on weight and national cancer
trends were calculated based on self-reported data. The monograph includes the major findings
from analysis of age-adjusted incidence rate (per 100,000) trends between 1992 and 2013, and are
presented in the form of the average percent change (APC) and p-value statistics.

Among the weight-related cancers, the most significant decreases were observed for
colorectal cancers (CRC), most notably among non-Hispanic White men at a rate of 74 in 1992 to
41 in 2013. Likewise, rates among non-Hispanic Black men decreased from a peak rate of 72 in
1996 to a rate of 50 in 2013. Women were similarly affected; non-Hispanic Whites demonstrated
a decrease from 52 to 31 during this time period, and significant decreases were also observed
among the other female groups. Colon cancer trends resulted in changes similar to those from
the CRC analysis.

The most significant increases in weight-related cancer incidence trends were observed
for thyroid cancers, exceeding the increases in other cancers, the greatest of which was among
female thyroid cancers. For example, non-Hispanic White females had an increase in the rate
from 6.4 in 1992 to 19.3 in 2013. Significant increases were also observed among female non-
Hispanic Blacks (3.9 to 14.5), Hispanics (7.5 to 20.3) and non-Hispanic others (5.1 to 19.3). Thyroid
cancers increased among males, although not as dramatically, and were greatest among
individuals identified as non-Hispanic other (3.9 to 6.1).

There was a significant increase in male kidney cancer, and differences were larger for non-
Hispanic Black and White male Floridians relative to increases nationally. Between 1992 and 2013
non-Hispanic Black men went from a rate of 13.2 to 18.6. Increases were observed among Non-
Hispanic White women (7.8 to 11.1 in 2008), but declined after 2008.

Among males, there were significant and large increases for liver cancer for all groups with
the exception of Hispanics who had a smaller but significant increase. The increase among non-
Hispanic Whites increased from 4.19 to 10.5, non-Hispanic Blacks increased from 8.4 to 10.48 and
non-Hispanic other increased from 7.3 to 10.0. Among females, a significant increase was
observed only for non-Hispanic Whites (1.5 to 3.0).

For post-menopausal and cervical cancers among women there were both increases and
decreases. Post-menopausal breast cancers among non-Hispanic Blacks and non-Hispanic others
increased significantly (239.8 to 279.6, and 95.8 to 245.6, respectively), while there was a large
significant decrease among non-Hispanic White women between 2001 and 2005 (377.8 to 316.8).
Cervical cancer incidence rates reversed their early improvement among non-Hispanic Whites
showing recent small significant increases in rates from 27.9 in 2004 to 31.7 in 2013.



The findings presented in the report provide an initial examination of weight-related cancers
in Florida with these main goals: to serve public health interests in reducing and preventing cancer
morbidity and mortality, to provide the public health community with relevant information, and to
support further implementation of targeted cancer services in Florida.

A. Introduction and Background

Obesity is associated with increased mortality.3 Obesity is associated with a cascade of effects
which can lead to inflammation, metabolic syndrome, diabetes, and hypertension--risks which can
lead to cardiovascular disease.* More recently, there has been an increased focus on studies that
show the association between excess weight and obesity with an increased risk of selected
cancers.®

Worldwide, it is estimated that 3.6% of all new cancers are attributable to overweight and
obesity (defined as a body mass index [BMI] of 25 kg/m? or greater).® Furthermore, an estimated
12.8% of the following cancers were attributable to overweight and obesity: esophageal
adenocarcinoma and colon, rectal, kidney, pancreatic, gallbladder, breast (postmenopausal),
corpus uteri, and ovarian cancers.

More than one-third of adults in the United States, and 17% of its youth, are obese.” In 2014,
each state had an adult obesity prevalence of at least 20%.8 One in four adults in Florida is obese,
defined by a body mass index (BMI) of 30 or higher. Both nationwide and in Florida, the four most
common cancer sites are breast, prostate, lung, and colorectal cancers.’ In a major review of
published studies in 2002, the International Agency for Research on Cancer (IACR) linked excess
weight and obesity to two of these top cancers, showing obesity as a cause of 11% of colon
cancers and 9% of postmenopausal breast cancers.’® The study also linked obesity with multiple
other types of cancer. These findings were affirmed in the National Cancer Institute’s Annual Plan
and Budget Proposal for Fiscal Year 2016.1! The plan stresses the importance of understanding
associations between obesity and specific cancers.

The 2011 Annual Report to the Nation on the Status of Cancer 1975-2008, focused on cancers
associated with excess weight and lack of physical activity.*? Included in this report was a review of
more than 7,000 studies on the relation of nutrition, weight, and cancer. The review showed
increase risk between excess weight and many cancers, including esophageal, colorectal, kidney,
pancreas, endometrial cancer, and post-menopausal female breast cancer. To determine how
Florida compares with national trends, this monograph will examine the relationship between
excess weight and obesity and select cancers in Florida. A review of data from 1992- 2013 will
compare findings in Florida with those described in the 2011 Annual Report to the Nation.

B. Methods

The data in this report were derived from all cancer cases residing in Florida, diagnosed between
1992 and 2013, and reported to the Florida Cancer Data System (FCDS). The FCDS is a statewide,
population-based cancer incidence registry created by the State of Florida Department of Health in
1978, and operated by the Sylvester Comprehensive Cancer Center at the University of Miami
Leonard M. Miller School of Medicine with support from the Florida Department of Health and
from the Centers for Disease Control and Prevention (CDC and the National Program for Cancer
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Registries (NPCR).

In October 1994, the Florida Cancer Data System became part of the National Program of Cancer
Registries (NPCR) administered by the Centers for Disease Control (CDC). Through this program the
CDC provides funding for states, such as Florida, to enhance their existing registry to meet national
standards for completeness, timeliness and data quality set forth by the North American
Association of Central Registries (NAACCR), the American College of Surgeons, Commission on
Cancer (ACoS/CoC) and the Surveillance, Epidemiology and End Results (SEER) reporting program
of the National Cancer Institute (NCI). Florida has one of the highest crude incidence rate of cancer
in the nation with a 17,500,000 population residing in 67 counties.

Two hundred thirty hospitals report over 200,000 cases annually, which when unduplicated, translate into
approximately 115,000 newly diagnosed cases per year. At this time, the FCDS database contains over
3,400,000 cancer incidence records. FCDS also maintains a cancer mortality file based on data provided
from the State of Florida Bureau of Vital Statistics. The mortality data are linked with the incidence data
and provide hospital-based cancer programs, researchers and other professionals access to "passive"
follow up data.

Survey and Weight Data

The Florida Behavioral Risk Factor Surveillance System (BRFSS) is a state-based telephone
surveillance system designed to collect data on individual risk behaviors and preventive health
practices related to the leading causes of morbidity and mortality in the United States. The target
population of the Florida BRFSS are people 18 years and older who reside in a Florida household.
The BRFSS utilizes a disproportionate stratified sample (DSS) design for landline telephone samples
and random sample for the cellular telephone survey. The data used to generate the percentage of
overweight or obese adults in Florida by county was obtained from the 2013 Florida BRFSS.

B.1. Selection of Weight-Related Cancers

Analysis was conducted in this report on all weight—associated cancers that were the focus of the
2011 Annual Report to the Nation on the Status of Cancer.’2 An analysis was also performed to
assess liver, thyroid, and gallbladder cancer trends given emerging evidence that these cancers are
also associated with obesity.1%13-15 All cancer sites in the analysis represent invasive cancers among
Florida residents at the time of diagnosis, for all ages, with the exception of breast cancer cases for
which only females age 50 and older were included. Primary cancer site and histology data were
coded according to the International Classification of Diseases for Oncology edition in use at the
time of diagnosis, converted to the third edition,'® and categorized according to Surveillance,
Epidemiology and End Results (SEER)site groups.!’ Cancers examined include esophageal and
stomach combined (C15.0-C15.9; C16.0-C16.9), colon (C18.0-C18.9, C26.0), colorectal (C18.0-
C18.9, C26.0, C19.9, C20.9), kidney and renal pelvis (C64.9, C65.9), pancreas (C25.0- C25.9), post-
menopausal female breast cancer (C50.0-C50.9), cervix uteri and corpus uteri (C53.0-C53.9,C54.0-
C54.9), liver (€C22.0), thyroid gland and other endocrine including thymus (C37.9, C74.0-74.9,
C75.0- C75.9), and gallbladder cancers (C23.9).



B.2. Body Mass Index (BMI) Categories for Weight-Related Cancers

The FCDS collects height and weight information on all reported cases since 2011. Both height and
weight data were used to calculate BMI categories for adult cancers (age > 17). Cases were
removed where height was below 50 inches. The BMI was calculated based on the following
formula: weight (Ib)/[height (in)]?. For adults, the BMI is interpreted using standard weight status
categories as identified by the CDC.%°

B.3. Cancer Rates

Age and gender-specific population data for the state of Florida for each race/ethnic group for
the study years were obtained from the U.S. Census Bureau for the underlying denominator of
all persons at risk. As noted above, for the incidence analysis, all records of invasive Hispanic
cancers diagnosed among Florida residents of all races and ethnicities during the 18-year
period were used in the analysis.

Cancer incidence rates are expressed as per 100,000 population and age-adjusted by 18 age groups (04,
5-9, ..., 80-84, 85 and above) to the 2000 U.S. standard population. Age-adjustment is a process to
correct for the differences in cancer cases and death counts caused by differing age composition among
different populations and counties. Standard errors and 95% confidence intervals (95% Cl) were generated
using equations published by SEER*Stat.'® The values were produced to enable long-term cancer incidence
trends to be reviewed by conducting a Joinpoint analysis for all select cancer cases.'® To protect
confidentiality, data were suppressed when cell counts were less than 10 cancer cases (FCDS/DOH data
suppression policy for publication).

B.4. Joinpoint Analyses

The analyses of cancer incidence trends between 1992 and 2013 were conducted using the
Joinpoint regression log linear model, where statistically significant rate changes (increase or
decrease) determine the best fitting points, or “joinpoints.” The analysis begins with a minimum
number of joinpoints (e.g. zero or a straight line), and tests whether one or more points are
significant and whether they should be added to the model by means of the Monte Carlo
Permutation method.'® The final model represents a statistically significant change in a trend at
each joinpoint. The Annual Percent Change (APC), or the average rate of change in a cancer rate,
was generated for each joinpoint segment and was tested at the p < 0.05 to determine if the rate
of change was significantly different from zero. The Joinpoint analyses were performed using the
Joinpoint software, version 3.3, from the Surveillance Research Program of the U.S. National
Cancer Institute (available at http://srab.cancer.gov/joinpoint).




C. Florida Weight Figures by County
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by County, 2013
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The percent of adults in Florida who were overweight or obese in 2013 are presented by county in section C. The
overall state average in 2013 was 62.8%. Higher percentages of obesity and overweight persons were observed in
the panhandle and northern regions of the state in counties such as Jackson (77%), Liberty (82%) and Putnam (73%)
Counties. Higher rates were also present in central regions such as Desoto (75%), Highlands (73%) and Glades (78%)
Counties. Lower rates were observed along the northeastern coast of Florida from St. Johns County (58%) to

Brevard County (57%). Additionally, counties in the southwest region of the state demonstrated lower percentages,
such as Collier (53%), Monroe (57%) and Hendry (57%) Counties.



D. Results

D.1. Female Colon Cancer Trends
Figure 1. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Colon Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
" The APC is statistically significantly different from zero (2-sided t- test; p < .05).

Among females, colon cancer decreased significantly for non-Hispanic White, non-Hispanic Black, and
Hispanic groups, with an average percent decrease of 3.82, 3.62, and 3.93 respectively beginning in the early
2000s. There was no significant change among the non-Hispanic other race category. This decreasing trend is
in line with the national trends for women by race and ethnicity.*?



D.2. Male Colon Cancer Trends

Figure 2. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Colon Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
N The APC is statistically significantly different from zero (2-sided t- test; Pp< .05).

Among males, colon cancer reduced significantly for non-Hispanic Whites, non-Hispanic Blacks and
Hispanics, with non-Hispanic Whites experiencing the greatest decrease between 2000 and 2010 (-5.00
APC). There was no significant decrease among non-Hispanic men of other races. This decreasing trend is
in line with the national trends for men by race and ethnicity.'?



D.3. Female Colorectal Cancer Trends

Figure 3. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Colorectal Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t test; P <.05).

Among females, colorectal cancer reduced significantly for all race/ethnic groups in this analysis. Among
non-Hispanic Whites, a significant reduction was observed between 1992 and 1995 (APC -2.60) and 2000
and 2010 (APC -3.97). Hispanic and non-Hispanic Black women also had significant reductions beginning
from 2000 with an APC of -3.94 and -3.31, respectively. A similar but longer temporal decreasing trend
was observed for non-Hispanic other women at an APC of -2.37. This decreasing trend is in line with the
national trends for women by race and ethnicity.!?



D.4. Male Colorectal Cancer Trends
Figure 4. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Colorectal Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Among males, colorectal cancer reduced significantly for non-Hispanic Whites, non-Hispanic Blacks and
Hispanics, with non-Hispanic Whites experiencing the sharpest decrease between 2000 and 2010 (-4.65
APC). There was no significant decrease among non-Hispanic men of other races, which may be due to low
counts. Similar trends were observed among colon cancer in men. This decreasing trend is in line with the
national trends for men by race and ethnicity.*?
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D.5. Female Breast Cancer Trends (age>=50)

Figure 5. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female, Age 50 and greater,
Breast Cancer by Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p < .05).

There are variations in the observed female breast cancer trends among women in the post-menopausal stage
of life. Statistically significant decreases occurred in non-Hispanic Whites between 2000 and 2004 (-5.23 APC).
A smaller yet significant decrease occurred among Hispanics (-0.60), and a statistically significant increase
occurred among non-Hispanic Blacks and other non-Hispanic racial groups (0.54, 1.97 respectively), albeit
slight. Nationally, incidence rates have decreased among women of all ages and race/ethnic groups combined
since 1990; however, significant decreases were only observed among non-Hispanic White and non-Hispanic
groups.?
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D.6. Cervical Cancer Trends
Figure 6. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Cervical Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p < .05).

There are variations in the observed cervical cancer trends among women since 1992. Rates among non-
Hispanic White and non-Hispanic Black women decreased significantly until 2005, increased for a period of
years for non- Hispanic Whites, and continued to decline for non-Hispanic Blacks. Incident rates among
Hispanic women declined significantly from 1992 to 2013 (-0.55). There were no observed changes in rates
among the non-Hispanic other race category. Nationally, decreasing trends were observed among women of
different race/ethnic categories for cancers of the cervix.!?

12



D.7. Female Esophageal and Stomach Cancer Combined Trends
Figure 7. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Esophagus/Stomach
Cancer by Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Since 1992, statistically significant declines in esophageal and stomach cancer rates occurred among women
of all race/ethnic groups except for the non-Hispanic other race/ethnic groups. Declining trends were greatest
for non-Hispanic Black women (-3.32 APC). Decreasing trends were also observed nationally for stomach and
esophageal cancers among women.*?
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D.8. Male Esophageal and Stomach Cancer Combined Trends

Figure 8. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Esophagus/Stomach
Cancer by Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Since 1992, statistically significant declines in esophageal and stomach cancer rates occurred among men of all
race/ethnic groups except for the non-Hispanic other race category. Declining trends were greatest for non-
Hispanic Black men (-3.88). Similar trends were seen among women by race/ethnic groups. Decreasing trends
were also observed nationally for stomach and esophageal cancers.'?
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Age-Adjusted Rates

D.9. Female Kidney Cancer Trends
Figure 9. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Kidney Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Since 1992, kidney cancer rates among most groups of women increased significantly with the exception of
the non-Hispanic other race/ethnic group. This is consistent with national kidney incidence trends among
women by ethnicity since 19992, A significant decreasing trend has occurred among non-Hispanic White
women beginning from 2008 at a rate of -3.71.
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D.10. Male Kidney Cancer Trends

Figure 10. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Kidney Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t test; p <.05).

Kidney cancer incidence rates among men vary depending on race/ethnic category and time period. Non-
Hispanic White men experienced a significant increase in incidence between the years 1995-2005 (3.00 APC);
non- Hispanic Black men showed significant increases between 1992 and 2008 (2.72 APC), and Hispanic men
had a significant increasing trend since 1992 (1.30 APC). No change was observed among the category for non-
Hispanic other race. Nationally, a significant increase in kidney cancer incidence trends among all male race
and ethnic groups were observed between 1999 and 2008.%?
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D.11. Female Pancreatic Cancer Trends

Figure 11. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Pancreas Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p<.05).

There were slight changes in pancreatic cancer incidence trends among women, with a statistically
significant increase among non-Hispanic White women (0.35 APC), and no statistical significant change in
other race/ethnic groups. While nationally rates have increased significantly among all female groups
combined, the increase is slight.?
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D.12. Male Pancreatic Cancer Trends
Figure 12. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Pancreas Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p < .05).

Pancreatic trends among men are similar to the trends among women, with non-Hispanic Whites
demonstrating a statistically significant increase by race/ethnicity (0.42 APC). Nationally, between 1999 and
2008, a statistically significant increase was observed among non-Hispanic Whites.'?
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D.13. Female Liver Cancer Trends

Figure 13. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Liver Cancer by

Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Liver cancer incidence trends among women increased significantly among non-Hispanic White women

1991 1883 1985 1957 1883 2001 2003 2005 2007 2003 2011 2013 991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

(2.62 APC) and non-Hispanic Black women (2.04 APC), with no observable changes among Hispanic and non-
Hispanic other racial groups. Nationally, rates have increased significantly across most race/ethnic groups
with the greatest increase among non-Hispanic Black women between 1999 and 2008.12
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D.14. Male Liver Cancer Trends

Figure 14. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Liver Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p <.05).

Liver cancer incidence trends among men increased steadily and significantly among all race/ethnic

groups with the greatest increase occurring in non-Hispanic White men between the years 1992 and 2007

(5.24 APC). Nationally, rates have increased significantly across race/ethnic groups with the greatest
increase among non-Hispanic Black men between 1999 and 2008.%?
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D.15. Female Thyroid Cancer Trends

Figure 15. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Thyroid Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p< .05).

Comparative to other cancers, thyroid cancer trends increased dramatically among women of all
race/ethnic groups with the highest significant increase occurring among non-Hispanic White women
between 1992 and 2004 (7.72). Steady and significant increases are also observed among non-Hispanic
Blacks (5.25 APC), non-Hispanic other race (6.13 APC) and Hispanics through 2009 (7.39 APC). This trend has
also been observed nationally with similar average annual percent changes across race/ethnic groups.'?
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D.16. Male Thyroid Cancer Trends
Figure 16. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Thyroid Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t-test; p < .05).

Thyroid cancer trends among men increased significantly among non-Hispanic race/ethnic groups (3.76 non-Hispanic
Whites, 3.47 non-Hispanic Blacks, 4.77 non-Hispanic other race), but have decreased significantly among Hispanics
through 1996. Since 1996, no significant changes were been observed among Hispanic men. Nationally, between
1999 and 2008, significant increases were been observed among all race/ethnic groups with the exception of
American Indian/Alaska Natives.!?
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D.17. Female Gallbladder Cancer Trends
Figure 17. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Female Gallbladder Cancer
by Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t- test; p< .05).

Gallbladder incidence trends decreased significantly, albeit slightly, among non-Hispanic White (-0.87 APC)
and Hispanic women (-2.13 APC), with no change among non-Hispanic Blacks. No data are shown for non-
Hispanic other race as trends could not be generated due to unstable rates for certain years. Nationally,
gallbladder rates for women, race/ethic groups combined, have decreased significantly through 2008.12
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D.18. Male Gallbladder Cancer Trends

Figure 18. Florida Cancer Incidence Rate Trends with Joinpoint Analysis from 1992-2013 for Male Gallbladder Cancer by
Race/Ethnicity
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The vertical axis displays age-adjusted rates for diagnosis years 1992-2013.

The APC is based on rates that were age-adjusted to the 2000 U.S. standard population (19 age groups).
A The APC is statistically significantly different from zero (2-sided t-test; p <.05).

Since 1992, there have been no significant changes in gallbladder incidence among men of any race/ethnic
groups. While rates have decreased among non-Hispanic White and Hispanic men, the changes were not
statistically significant.
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E. Body Mass Index by Cancer Site and Sex

E.1. Percent of Cancers by BMI Categories of Weight: Females 2011-2013
Figure 19. Percent of Cancers by Body Mass Index Categories of Weight among Females, Florida, 2011-2013
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Table 1. Percent of Cancers by Body Mass Index Categories of Weight among Females, Florida, 2011-2013

BMI Weight Kidney Esophagus

Category CRC Pancreatic Renal Breast Cervix  Gallbladder  Liver Stomach Thyroid
<18.5 Under 4.6 5.8 23 1.7 1.3 3.7 3.4 8 1.6
18.5-24.9 Normal 29.6 32.7 22.3 24.6 15.7 26.9 26.1 30.7 24.5
25-29.9 Over 234 20.6 243 26.8 19.8 24.5 234 20.7 26
30 and > Obese 21.8 15.6 33.2 29.1 48.3 24.4 221 17.7 32.8
Unknown 20.6 254 17.9 17.8 15 20.5 25 23 15.3

The BMI categories of weight were calculated by cancer site and distributed proportionally into four
categories; under- weight, normal, overweight, obese, and unknown.?° The distribution of female cancer
cases across BMI categories varied by cancer site. The number of females where the proportion of cases in the
normal BMI category exceeded other categories was observed for colorectal, pancreatic, gallbladder, liver,
and esophageal/stomach cancers. The number of females designated as ‘obese’ exceeded other BMI
categories for thyroid, breast, kidney/renal, and cervical cancer. The greatest proportion of obesity relative to
other categories was observed among women with cancer of the cervix; 48% relative to other categories.
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E.2. Percent of Cancers by BMI Categories of Weight: Males 2011-2013
Figure 20. Percent of Cancers by Body Mass Index Categories of Weight among Males, Florida, 2011-2013
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Table 2. Percent of Cancers by Body Mass Index Categories of Weight among Males, Florida, 2011-2013

Kidney Esophagus
BMI CRC Pancreatic Renal Gallbladder Liver Stomach Thyroid
<18.5 Under 2.2 3.2 1.2 3.1 2 4.6 14
18.5-24.9 Normal 24.8 311 17.5 22.3 22.4 28.3 15.2
25-29.9 Over 30 27.1 29.9 31.4 27.0 26.9 32.8
30 and > Obese 215 16.1 321 16.7 21.8 17.9 34.6
Unknown 21.6 22.6 19.4 16.5 26.9 22.3 16.1

The distribution of male cancer cases across BMI categories also varied by cancer site. The proportion of cases
in the normal BMI category that exceeded other categories was observed for pancreatic, and
esophageal/stomach cancers (31% and 28% respectively). Cancers with more cases in the overweight category
were observed for colorectal, gallbladder, and liver cancers (24.8%, 31.4%, and 27% respectively). Cancers
with cases predominantly in the obese category were observed for kidney/renal, and thyroid cancers (32.1%
and 34.6% respectively).
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F. Discussion

The present analysis examined and compared trends in weight-related cancers examined at the national level
as reported in the 2011 Annual Report to the Nation on the Status of Cancer.'? Cancers examined included
esophageal and stomach, colorectal, kidney, pancreas, cervical, and post-menopausal female breast cancer.!?
An analysis of liver, thyroid, and gallbladder cancer trends was also conducted to assess evidence that the
selected cancers were also associated with obesity.1%131> Presented below is a comparison of findings with the
2011 Annual report, followed by a summary of findings for the additional cancers included in this report.

F.1. Comparison of Select Weight-Associated Incidence Trends in Florida with National Trends.

The 2011 Annual Report to the Nation on the Status of Cancer included detailed tables summarizing cancer
trends for select cancers of interest. A table comparing these trends at the national level along with Florida
findings is provided below. Several caveats should be noted: 1) the analyzed period for Florida was 1992-2013
compared to 1992-2008 for the national report; 2) race/ethnic specific findings are reported for Florida while
overall rates irrespective of race and ethnicity is available at the national level; 3) comparison of results for
esophageal cancer is not compared below given that the Florida analyses combined data with stomach cancer;
and 4) pooled national results contain Florida cancer data as well. Significant sex-specific APC in cancer
incidence are noted in Tables 3 and 4, along with corresponding years in which these trends were significant.

Among males the results for the United States were similar to other race/ethnic group findings reported for
Florida (Table 3). Among non-Hispanic and Hispanic Floridians the APC reduction in colorectal and colon
cancer was larger than observed nationally (-3.4- -5.0 versus -2.6- -2.7). Larger increases in pancreatic cancer
were seen at the national level relative to non-Hispanic White Floridians (1.4 versus 0.4); however, kidney and
renal cancer increases were larger for non-Hispanic Black and non-Hispanic White Floridians relative to the
increased national trends (2.7-3.0 versus 2.2).

Table 3. Selected Weight-Associated Cancer Trends in Males: Overall US Trends (1992-2008) Versus
Florida Race/Ethnic Specific Trends (1992-2013)

SEER Trends Florida Trends
1992-2008*( 1992-20131
All Race/Ethnic Non-Hispanic Non-Hispanic
Groups White Hispanic Black
Trend Years [APC] Trend Years [APC] Trend Years [APC] Trend Years [APC]
Colon and 1992-1995 [-2.6] 1992-1995 [-3.5] i . i :
Rectum 2000-2010 [-4.7] 1999-2013 [-3.3] 1999-2013 [-2.5]
1992-1995 [-2.6] 1992-1995 [-3.4]
Colon 1998-2008 [-2.7] 2000-2010 [-5.0] 2000-2013 [-3.4] 1996-2013 [-2.4]
Pancreas 2002-2008 [1.4] 1992-2013 [0.4]
Kidney and 1995-2008 [2.2] 1995-2005 [3.0] 1992-2013 [1.3] 1992-2008 [2.7]
Renal Pelvis

*Data from Table 7 of the Annual Report to the Nation'?

9 Only trends at the p < 0.05 level are shown
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Similar to findings for males, female Floridians experienced larger significant reductions in colon and colorectal
rates relative to the nation as a whole; these significant reductions in Florida started in the year 2000 while
significant albeit smaller reductions in the APC started in 1992 for the nation (Table 4). Also, similar to males
was the smaller relative increases in pancreatic cancer in Florida compared to national trends (0.4 versus 1.4).
The significant increases in kidney and renal cancers were smaller in Hispanics and non-Hispanic Blacks in
Florida (1.8) relative to non-Hispanic Floridians and the nation as a whole (2.7 and 3.3, respectively).
Interestingly, rates for kidney and renal cancer have recently decreased dramatically among non-Hispanic
White Floridians (-3.7 in years 2008-2013).

Breast cancer findings in Florida varied across race/ethnic groups. There were significant increases among
non-Hispanic Black and “other” race/ethnic groups (0.5 and 2.0, respectively), while there was a small
reduction in breast cancer rates among Hispanic Floridians over the same time period (-0.6; over years
1992-2013). Results for non-Hispanic White Floridians more closely mirror results for females nationally
with initial increases in the1990s followed by reductions in the early 2000s. Of note, the more recent data in
Florida not available in the 2011 Annual Report to the Nation, indicate a small but statistically significant
increase in breast cancer rates in Florida. Finally, there were variations in trends for cervical cancer both
when comparing rates to the nation as a whole and across race ethnic groups in Florida. There were no
significant trends reported nationally while there were significant large reductions seen for non-Hispanic
Whites and non-Hispanic Blacks (-2.6- -2.8) in Florida with more modest reductions in Hispanics over the
entire examined time period (-0.6; years 1992- 2013). Non-Hispanic White Floridians have reversed their
earlier improvement in rates, showing recent small significant increases in the APC (0.9; years 2004-2014).

Table 4. Selected Weight-Associated Cancer Trends in Females: Overall US Trends (1992-2008) Versus Florida Race/Ethnic
Specific Trends (1992-2013)

All Race/Ethnic
Groups

Non-Hispanic
White

Hispanic

Non-Hispanic
Black

Non-Hispanic
Other

Trend Years [APC]

Trend Years [APC]

Trend Years [APC]

Trend Years [APC]

Trend Years [APC]

Colon and Rectum

1992-1995 [-1.9]
1998-2008 [-2.0]

1992-1995 [-2.6]
2000-2010 [-4.0]

2000-2013 [-3.9]

2001-2013 [-3.3]

1995-2013 [-2.4]

Colon

2000-2008 [-2.3]

2000-2013 [-3.8]

2000-2013 [-3.9]

2003-2013 [-3.6]

Pancreas

2000-2008 [1.4]

1992-2013 [0.4]

Kidney and
Renal Pelvis

1998-2008 [3.3]

1992-2008 [2.7]
2008-2013 [-3.7]

1992-2013 [1.8]

1992-2013 [1.8]

Breast (aged >=
50)

1992-1999 [1.7]
1999-2004 [-2.9]

1992-2001 [1.1]
2001-2005 [-5.2]
2005-2013 [0.7]

1992-2013 [-0.6]

1992-2013 [0.5]

1992-2013 [2.0]

Cervix

2000-2004 [-2.7]
2004-2013 [0.9]

1992-2013 [-0.6]

1992-2005 [-2.6]
2009-2013 [-2.8]

* Data from Table 7 of the Annual Report to the Nation 12
9 Only trends at the p < 0.05 level are shown
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F.2. Trends in Combined Esophageal/Stomach Cancer and other Potential Weight-Associated Cancers
in Florida.

A summary of trends in other cancers potentially associated with excess weight is presented in tables 5 and 6.
For males there were significant reductions in the combined category for esophageal and stomach cancers for
non-Hispanic Whites and Hispanics (range: -1.0 -- -1.2) with much larger decreases noted for non-Hispanic
Blacks (-3.9) over all assessed years (table 5). There were no significant trends for gallbladder but significant
and large APC increases of at least 2.2 noted for thyroid and liver cancer for all groups with the exception of
Hispanics who had a smaller but significant increase of 1.9 for liver cancer.

Table 5. Additional Potential Weight-Associated Cancer Trends in Males: Florida Race/Ethnic
Specific Trends (1992-2013)

Florida Trends
1992-20131

Trend Years [APC] | Trend Years [APC] Trend Years [APC] Trend Years [APC]

Esophagus/Stomach 1992-2013 [-1.2] 1992-2013 [-1.0] 1992-2013 [-3.9]
Gallbladder
. 1992-2007 [5.2] ) ) )
Liver 2007-2013 [2.2] 1992-2013 [1.9] 1992-2013 [2.6] 1992-2010 [2.3]
Thyroid 1992-2013 [3.8] 1992-2013 [3.5] 1992-2013 [4.8]

9l Only trends at the p < 0.05 level are shown

Similar to findings for males, non-Hispanic White, Hispanic, and non-Hispanic Blacks experienced significant
reductions in esophageal/stomach cancer. Unlike their male counterparts, non-Hispanic White and Hispanic
females had significant reductions in gallbladder cancer. For non-Hispanic Whites there was a significant
increase in liver cancer across all assessed years (2.6); there were also dramatic increases in thyroid cancer
across all race/ethnic groups.

Table 6. Additional Potential Weight-Associated Cancer Trends in Females: Florida Race/
Ethnic Specific Trends (1992-2013)

Florida Trends
1992-20131
Trend Years
[APC] Trend Years [APC] | Trend Years [APC] | Trend Years [APC]
Esophagus/Stomach | 1992-2013 [-1.9] 1992-2013 [-1.1] 1992-2013 [-3.3]
Gallbladder 1992-2013 [-0.9] 1992-2013 [-2.1]
Liver 1992-2013 [2.6] 1992-2013 [2.0]
. 1992-2004 [7.7] ) ) )
Thyroid 2004-2013 [2.3] 1992-2009 [7.4] 1992-2013 [5.3] 1992-2013 [6.1]

9 Only trends at the p < 0.05 level are shown
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F.3. Summary

F.3.1. Favorable Cancer Trends in Florida

In comparison to national trends, Floridians experienced even more favorable reductions in colorectal cancer
rates (tables 3 and 4). Furthermore, the three-major race/ethnic groups in Florida experienced these
reductions. One possible explanation for these favorable trends is efforts in Florida to target high-risk
population groups to enhance screening efforts for colorectal cancer. A second explanation could involve the
introduction of Medicare-covered colonoscopies beginning in the late 1990s.2! Although these downward
trends are quite encouraging, it is important to note that these trends may have been even more favorable
had it not been for the obesity epidemic in the United States.

All three major race/ethnic groups in Florida also experienced significant reductions in combined
esophagus/stomach cancer analyses. These improvements were largely similar to those seen nationally; in the
most recent Report to the Nation the APC for stomach cancer only was -1.7 for men and women all
race/ethnic groups combined for years 1992-2012 (Table 1%2). For our combined esophagus/stomach category
the APC for non-Hispanic White females were similar for female stomach cancer rates nationally (- 1.9) and
somewhat lower for male Floridians (-1.2). In Florida, non-Hispanic Black males had a relatively larger
reduction in this combined cancer category (-3.3), although large APC reductions were also reported for Blacks
(irrespective of ethnicity) for stomach and esophageal cancer at the national level (Table 3%2: APC-2.3 and -
5.3, respectively). Therefore, although difficult to directly compare, results for Florida seem to largely mirror
those seen nationally, and may be reflective of worldwide reductions in stomach cancer incidence rates over
the past century.?® Increased recognition of the need to treatment of H. pylori infections for the prevention of
stomach cancer and treatment of gastroesophageal reflux disease for the prevention of esophageal cancer,
along with continued reductions in U.S. smoking rates may be contributing to reductions in stomach and
esophageal cancer in Florida and in the U.S. despite the countervailing risk enhancing effects of obesity for
both of these cancers.?>24 For example, in one case-control study the population attributable fractions for
body mass index above the lowest quartile was 41.1% (95% Cl = 23.8% to 60.9%) for esophageal
adenocarcinomas, and 19.2% (95% Cl = 4.9% to 52.0%) for gastric cardia adenocarcinomas.?®

F.3.2. Unfavorable Cancer Trends in Florida

Kidney and renal pelvis cancers are increasing across the Nation and in Florida. Among male Floridians this
rate of increase exceeds the national overall trend (APC 2.2) among non-Hispanic Whites (3.0) and non-
Hispanic Blacks (2.7). However, the rates of increase among female Floridians was less than that seen
nationally. Furthermore, there was a recent significant reduction in rates for non-Hispanic Whites for years
2008-2013 (-3.7). It is possible that these increases are due, in part, to better detection given advances in
imaging technology.?® However, the population attributable fractions for overweight and obesity is estimated
to be 12.5% and 23.4%, respectively, based on meta-analysis of U.S.-based studies.?’ The only other
established modifiable risk factor for kidney and renal pelvis cancers is cigarette smoking??, the prevalence of

which has decreased in the U.S. for decades.?’ In Florida, the largest proportion of renal cancer cases
occurred among individuals that identified as being obese for both males, and females (Figures 19 and 20).
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The results from the analysis indicated that further investigation should be conducted to assess correlation
between an increase in obesity rates and the increase of cancer incidence in Florida.

During this time period in Florida, liver cases increased in males in all race/ethnic groups including, non-
Hispanic other. The increases ranged from 1.9-2.6 across groups, with a large spike in rates for non-Hispanic
White males in years 1992-2007 (APC=5.2). For females significant increases were noted for non-Hispanic
Whites (2.6) and non- Hispanic Blacks (2.0) across all survey years. Nationally, for all race/ethnic groups
combined, the APC for liver cancer for men was 4.6 across years 1992-1999 while there was a small but
significant decline in female cancer rates across the same time period (Table 1%2). Thus, rates for males were
generally similar to the national rates, while rates for non-Hispanic White and Black females rose against the
national backdrop of slowly declining rates for females irrespectively of race/ethnicity. Part of the increases
seen in Florida and nationally are thought to reflect a cohort effect resulting from rising rates of Hepatitis B
and C which infections peaked decades earlier.3° However, the U.S. population-attributable fraction (PAF) for
obesity and/or diabetes for Hepatocellular Carcinoma is 36.6%, which is higher than the PAFs for Hepatitis B
and C infections (6.3% and 22.4%, respectively).3! A recent update of PAF’s for Hepatocellular Carcinoma
included obesity as part of a broader constellation of metabolic disorders (e.g., diabetes, impaired glucose
tolerance, metabolic syndrome, nonalcoholic fatty liver disease) and confirmed that this constellation is the
most important contributor to the U.S. burden of Hepatocellular Carcinoma and that proportion of
attributable cases have increased in the past decade3?. However, it is not clear what role obesity may be
playing in liver cancer rates in Florida. Of note, in Florida there was no clear dose response pattern when
comparing BMI categories for those diagnosed with liver cancer (Figures 19 and 20).

In Florida, there have been large increases in female thyroid cases in all race/ethnic groups including, non-
Hispanic other, which exceeds that of any other cancer trends noted in the present report (APC range 5.3-7.7,
except for recent trends in non-Hispanic Whites= 2.3). Among males the increases were not as consistent or
dramatic and ranged from 3.5-4.8 among all race/ethnic groups excluding Hispanics. Nationally, rates of
thyroid cancer have been rising for women irrespective of race/ethnicity, although the rate of this increase has
varied over time: 1992- 1999=4.1; 1999-2009=6.9; 2009-2012=1.4 (Table 1%?). Thus, rate increases among
women were roughly comparable to national rates. National rates for men declined 3.0 for years 1992-1995
before rising by 5.2 for years 1995-2012 (Table 1??), suggesting that the rate of increase in Florida is roughly
comparable.

The incidence of thyroid cancer has been increasing for decades, due in large part to the increased detection
of small papillary cancers.?* More recent analyses documenting variation in the detection of small and larger
tumors across race/ethnic subgroups raise the possibility that diagnostic advances and increased surveillance
cannot explain all of the observed increase in rates.3* Increases in obesity rates could be one possible
explanation given that high BMI is associated with chronic inflammatory states which increase insulin-like
growth factor-1 levels, which are implicated in thyroid cancer risk.'* However, an analysis of European studies
revealed low estimated population attributable risks for obesity for men and women (8.0 and 7.8,
respectively).3> Other environmental exposures, such as medical radiation exposures and environmental
pollutant exposures have been suggestive but definitive evidence to support these potential risk factors is
largely lacking.3®
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F.4. Limitations

Several study limitations should be noted. Although the FCDS has received Gold Certification from the North
American Association of Central Cancer Registries (NAACCR) since 2003, all cancer registry data can be limited
by the accuracy of completeness of the data. Cancer records from the Florida Veteran’s Administration
medical facilities are presently not obtained by the FCDS. The denominator data needed for the calculation of
incidence rates was based on U.S. Census estimates, which can also be subject to inaccuracies.

The selection of weight-related cancer sites was limited to ICD-0-3 categories and did not include criteria
based on histology. Due to rate calculation constraints the analysis was limited to the combining of certain
cancer sites, such as esophagus and stomach. Indications in the literature point to the association of
overweight and obesity to adenocarcinomas of the esophagus.3’-3° This analysis was not performed in this
report, which inhibits direct comparison to existing literature. Furthermore, specific parts of the stomach
have been correlated with obesity and overweight in particular gastric cardia adenocarcinoma.?%4! This report
includes all subsites of the stomach, which may also prevent direct comparisons to other publications.

Finally, calculation of body mass index was limited by the case completeness of height and weight data. As
shown in the data tables, the completeness range of these data items were between 75% and 85%
depending on site and sex. Data collection for these fields began in 2011 and with each additional reporting
year the percent completeness improves. While these data do not undergo quality control review, we
included them in this report as an initial assessment of potential trends with relation to cancer incidence.

F.5. Public Health Implications

According to the National Academy Press publication, The Unequal Burden of Cancer: “The development of
sound cancer prevention and control strategies begins with an all-encompassing cancer surveillance effort.”4?
Cancer registry data are a vital component of this surveillance effort as reflected in this current report, which
documents trends in weight-associated cancers. It is important to monitor cancer trends as underlying risks,
such as the obesity epidemic in the U.S., are often in a state of flux. There is recent evidence that the rates of
increase in obesity are slowing, which could, in turn, influence future cancer incidence trends.” Continued
monitoring of cancer trends is clearly warranted.

It is important to note the reductions in colorectal cancer incidence in Florida that exceeds national trends.
While the reasons for this are unclear screening efforts combined with the removal of polyps can lead to
reduced colorectal cancer incidence,*® and efforts to increase screening rates may be playing a role in the
Florida colorectal cancer trends. The unfavorable trends of kidney cancer in Florida may be related, in part to
the increased rates of obesity although analyses undertaken in this report are only suggestive of this
possibility. Additional studies with different research designs are needed in order to better characterize risk
for this cancer (e.g., case-control, longitudinal). Liver cancer rates for female non-Hispanic White and Black
female Floridians are increasing against a backdrop of declining rates nationally. Promotion of these findings,
and perhaps the findings for renal cancers could be incorporated into educational campaigns in order to
educate Floridians about the role that obesity plays in the development of cancer.
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