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Introduction 

 Cancer is the second leading cause of death in the United States and, along with heart disease, 

which is the leading cause of death, accounts for approximately 50% of all deaths each year1. In Linn 

County cancer is the leading cause of death2. Many risk factors have been associated with increased risk 

of developing cancer including: smoking, alcohol use, obesity, age, race and sex. While some risk factors 

cannot be changed, such as age, race and sex, many are lifestyle choices that can be amended, such as 

smoking or alcohol use1. Proper screening, as recommended by the U.S. Preventive Services Task Force, 

of breast, cervical, colorectal and lung cancers has been shown to help reduce and prevent cancer onset 

and death from these types of cancers3. Certain vaccines, such as the human papilloma (HPV) which 

prevents most cervical cancers as well as lowers the risk for many other cancer types and hepatitis B 

(HBV) which lowers the risk for liver cancer, have been shown to reduce cancer risk as well1. In 2010, 

according to the National Institutes of Health, cancer cost the United States approximately $124 billion 

in direct medical costs and is projected to cost $157 billion by 20204.In an effort to describe the cancer 

burden of Linn County this report will utilize cancer incidence data from the State Health Registry of 

Iowa (SHRI), through a data sharing agreement with the Iowa Department of Public Health (IDPH). The 

SHRI is one of 18 Surveillance, Epidemiology and End Results (SEER) registries throughout the United 

States as well as one of the original 9 SEER registries. The other SEER registries are located in San 

Francisco, Connecticut, Detroit, Hawaii, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey, Los 

Angeles, Alaska Native Registry, Rural Georgia, Greater California, Kentucky, Louisiana, New Jersey and 

Greater Georgia. SEER breaks down its data into five categories based on the SEER registries and their 

entrance into the program. The groupings include SEER 9, SEER 11, SEER 13, SEER 17 and SEER 18 and 

the data ranges from 1973-2013 The SEER registries collect and compare cancer incidence and mortality 

Řŀǘŀ ŀƭƭƻǿƛƴƎ ŦƻǊ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎŀƴŎŜǊ ōǳǊŘŜn. 

All Sites 

Trends 

 The overall trend in cancer incidence in Linn County has been slowly decreasing since 2000. In 

the year 2000, the overall incidence rate for all cancer sites was 537.9 cases per 100,000. In 2013 that 

rate was down to 507.2 per 100,000, which accounted for a 6% decrease in overall cancer incidence in 

Linn County, but this decrease was not statistically significant (Figure 1). While the rate for Linn County 

is decreasing it is still higher than both the rate of Iowa as a whole and the SEER 13 combined data 

(Figure 1). 

                                                           
1
 Centers for Disease Control and Prevention. Cancer Prevention and Control. (2016, March 09). Retrieved March 

14, 2016, from http://www.cdc.gov/cancer/index.htm 
2
 Linn County Public Health. The Health of Linn County, Iowa: A county-wide assessment of 

health status and health risks. Cedar Rapids, IA: Linn County Public Health. July 2014. 
3
 Recommendations for Primary Care Practice. U.S. Preventive Services Task Force. January 2016. 

http://www.uspreventiveservicestaskforce.org/Page/Name/recommendations 
4
 Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML. Projections of the Cost of Cancer Care in the U.S.: 2010-

2020. J Natl Cancer Inst. 2011 Jan. 
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Figure 1: Age-adjusted incidence rate, all sites, 2000-2013 

 

Sex 

 The downward trend seen in the overall cancer incidence rate holds true for the male 

population of Linn County. In 2000, the incidence rate for all cancer sites in males was 595.3 per 100,000 

and in 2013 that rate was drastically reduced to 491.3 per 100,000, which accounted for a statistically 

significant decrease of 17%. In women, this trend is reversed with the rate increasing from 2000-2013. In 

2000, the cancer incidence rate for women was 507.4 per 100,000 and in 2013 that rate was 533.7 per 

100,000, which accounted for a 5% increase since 2000. For women there was a statistically significant 

increase of 18% during the years 2005-2011. The sex distribution in Linn County is nearly even as 49% of 

the population is male and 51% is female5. While demographically the sex distribution is nearly 50/50, in 

terms of cancer burden it is not. Of all newly diagnosed cases from 2000-2013, 54% were diagnosed in 

women with only 46% being diagnosed in men (Figure 2). Two female specific cancer types, female 

breast and endometrial, accounted for nearly 20% of newly diagnosed cancers from 2000-2013, 

whereas one male specific cancer, prostate, only accounted for 10% of new cases (Figure 9). 

                                                           
5
 U.S. Census Bureau; Census 2010, Summary File 1, Table DP-1; Generated by Scott Seltrecht; using American 

Factfinder; < http://factfinder.census.gov>; (14 March 2016). 
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Figure 2: Percent of newly diagnosed cancer cases, Linn County, by sex, 2000-2013 

 

Age 

 According to the most recent US census in 2010, the population distribution in Linn County is 

nearly evenly distributed between the ages of 5-64. The very young, <5 years old, and the older 

population, >64 years old, make up a smaller proportion of the population of Linn County (Figure 3). The 

cancer burden of Linn County disproportionately affects the older community, with nearly 90% of all 

newly diagnosed cancers occurring in individuals over the age of 45, and approximately 65% of those 

cases occurring between the ages of 55-84, which is striking as 22% of the population of Linn County 

accounts for 65% of all new cancer cases (Figure 4). This disproportionality can also be seen in the 

overall cancer incidence rate by age group from 2000-2013, with the overall cancer incidence rate 

jumping from 13.2 per 100,000 in 25-34 year olds to 133.2 per 100,000 in 65-74 year olds, which is the 

highest rate of any age group(Figure 5). These trends in Linn County closely mirror the trends seen in 

Iowa and in the SEER 18 registries combined datasets, with the average age of cancer diagnosis at 65 

years old nationally6. While the majority of new cancer cases in Linn County are discovered earlier in the 

course of disease, ǿƛǘƘ ƴŜŀǊƭȅ пн҈ ƻŦ ƴŜǿ ŎŀƴŎŜǊǎ ǎǘŀƎŜŘ ŀǎ άƭƻŎŀƭƛȊŜŘέ ƻǊ άƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ƻǊƎŀƴ ƻŦ 

ƻǊƛƎƛƴέΣ ŀƭƳƻǎǘ ƘŀƭŦ ƻŦ ƴŜǿ ŎŀƴŎŜǊǎ ƛƴ ǘƘŜ ŜȄǘǊŜƳŜƭȅ ȅƻǳƴƎΣ ғр ȅŜŀǊǎ ƻŦ ŀƎŜΣ ŀǊŜ ǎǘŀƎŜŘ ŀǎ άŘƛǎǘŀƴǘέ ƻǊ άŀ 

tumor that has spread to areas of the body distant or remote from the primary tumorέ 7(Figure 6). 

                                                           
6
 Fast Stats: An interactive tool for access to SEER cancer statistics. All Cancer Sites. Surveillance Research Program, 

National Cancer Institute. http://seer.cancer.gov/faststats. (Accessed on 3-14-2016) 
7
 SEER Training Modules, ICD-O-3 Site Codes. U. S. National Institutes of Health, National Cancer Institute. 14 March 

2016 <http://training.seer.cancer.gov/>. 
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Figure 3: Percent of population, Linn County, by age group, 2010 

 

Figure 4: Percent of newly diagnosed cancer cases, Linn County, by age, 2000-2013 
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Figure 5: Age-adjusted incidence rates, Linn County, by age group, 2000-2013 

 

Figure 6: Cancer staging all sites, Linn County, by age group, 2000-2013 

 

Race 

 According to the most recent US census in 2010, 90.8% of the population of Linn County is 

White, 4.0% is Black or African American, 0.3% is American Indian or Alaskan Native, 1.9% is Asian or 

Pacific Islander, and 3.0% is a combination of the above races or identifies as some other race8. This 

distribution of race in Linn County is mirrored in the distribution of cancer incidence. 94% of newly 

diagnosed cancer between the years of 2000-2013 occurred in the White population, 1.8% in the Black 

or African American population, 0.2% in the American Indian or Alaskan Native population and 0.5% in 

the Asian or Pacific Islander population (Figure 7). Due to a lack of accurate population estimates and 

low counts making calculations of accurate incidence rates infeasible the American Indian or Alaskan 

Native and Asian or Pacific Islander populations will be excluded from further analysis. These issues also 

affect our ability to accurately report data from 2000-2008 for the Black or African American 

community. Due to this all reporting of age-adjusted cancer incidence rates for the Black or African 
                                                           
8
 U.S. Census Bureau; Census 2010, Summary File 1, Table DP-1; Generated by Scott Seltrecht; using American 

Factfinder; < http://factfinder.census.gov>; (14 March 2016). 
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American community will only include the years of 2009-2013, and may omit some of those years due to 

low incidence counts.  

Figure 7: Percent of newly diagnosed cancer cases, Linn County, by race, 2000-2013 

 

Since 2009 the cancer incidence rate in both the White and Black or African American 

populations of Linn County have been decreasing, but are still consistently above both the rates for Iowa 

as a whole and the combined data of the SEER 13 registries(Figure 8). The Black or African American 

population of Linn County has a higher incidence rate of cancer at all sites than the White population for 

every year between 2009-2013 with the difference between both races becoming as large as 213.4 per 

100,000 in 2011. In that year the overall incidence rate for the Black or African American population was 

728.5 per 100,000 as compared to 515.1 per 100,000 for the White population of Linn County (Figure 8). 

This trend is further exemplified when stratifying by sex (Figure 9). Again, the Black or African American 

population consistently has a higher incidence rate in both the male and female population as compared 

to the White population. Due to low incidence counts, stable incidence rates for Black or African 

American males in 2009 and 2010 could not be calculated therefore those years were suppressed and 

not reported in this analysis. 
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Figure 8: Age-adjusted incidence rates, by race, 2009-2013 

 

Figure 9: Age-adjusted incidence rates, Linn County, by race and sex, 2009-2013 

 

Geospatial Analysis 

 The population distribution of Linn County centers mostly in the suburban areas of Cedar 

Rapids, Hiawatha, Marion and Mt. Vernon (Figure 10). The distribution of the White population closely 

mirrors the total population distribution, with the majority of the White population of Linn County 

residing in the suburban areas around Cedar Rapids and the rural portions of Linn County (Figure 11). 

Inversely the Black or African American population of Linn County is almost completely concentrated in 

the Cedar Rapids metro area (Figure 12). The map of overall cancer incidence over the years 2000-2013 

shows areas of increased incidence within Linn County. The Cedar Rapids metro area and the 

northeastern/eastern rural portions of Linn County have higher incidence rates of all cancer types as 

compared to the rest of Linn County (Figure 13). These areas differ from each other by race distribution 

and population concentration. 

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

2009 2010 2011 2012 2013

R
a

te
 p

e
r 

1
0

0
,0

0
0

 P
o

p
u

la
tio

n 

Linn County, White Linn County, Black or African American Linn County, Overall Iowa SEER 13 Registries

Source: State Health Registry of Iowa 

0.0
100.0
200.0
300.0
400.0
500.0
600.0
700.0
800.0
900.0

1000.0
1100.0
1200.0

2009 2010 2011 2012 2013

R
a

te
 p

e
r 

1
0

0
,0

0
0

 P
o

p
u

la
tio

n 

White Males White Females Black or AA Males Black or AA Females Linn County, Overall

Source: State Health Registry of Iowa 



P a g e | 13 

 

Figure 10: Population distribution of Linn County, IA, by census tract, 2010 census 

 

Credit: Peter Konrad, Linn County GIS 
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Figure 11: Population distribution of Linn County, IA, by census tract and race, 2010 census 

 

Credit: Peter Konrad, Linn County GIS 
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Figure 12: Population distribution of Linn County, IA, by census tract and race, 2010 census 

 

Credit: Peter Konrad, Linn County GIS 
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Figure 13: All cancer incidence distribution of Linn County, IA, by census tract, 2010 census 

 

Credit: Peter Konrad, Linn County GIS 
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Top Ten Cancer Types 

Trends 

 The cancer burden of Linn County can almost be completely described by ten cancer types. The 

top ten cancers in Linn County made up 75% of newly diagnosed cancer cases from 2000-2013(Figure 

14). Of those top ten, five cancer types accounted for approximately 57% of all newly diagnosed cases of 

cancer from 2000-2013(Figure 14). Overall, the incidence rate trends over 2000-2013 for most of the top 

ten cancer types either decreased or stayed flat. Three of the top ten types, Blood, Bone Marrow and 

Hematopoietic system, Endometrial and Skin cancers, have seen an increased trend in incidence rates 

since 2000(Figure 15).  

Figure 14: Percent of newly diagnosed cancers, Linn County, by type, 2000-2013 
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