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The Iowa cancer maps show rates of cancer incidence (newly diagnosed cancers), late stage cancer (cancers diagnosed in an advanced stage), and cancer mortality (cancer deaths) for breast, colorectal, lung and prostate cancers. Some of these maps are also available for cervical and Non-Hodgkin's Lymphoma cancers. The cancer rates are shown as a continuous surface, providing local detail of the cancer burden in Iowa communities. To view these maps, click on any of the six buttons on the top right corner of this screen. These maps are posted on the following website: http://www.uiowa.edu/iowacancermaps
The objective of these maps is to compare the observed number of cancer cases or deaths to the number that would be expected if local rates of cancer incidence and mortality were the same as the state as a whole.  Local rates that are higher than expected are shown in red, while rates lower than expected are shown in blue, with darker shades of color indicating the most extreme rates.  Areas experiencing rates close to state-wide rates for populations of the same ages and genders as the local area, are not colored.  

The background used for these maps is the 1:100,000 scale topographic map from the US Geological Survey, which shows information such as the locations of cities and towns, and physical landmarks such as rivers and lakes.  The major highways in Iowa, county boundaries, and names of some Iowa cities are also included to assist in interpretation.

Users can make copies of any map by checking the download button located at the bottom-right corner of the map.

The preparation of these maps was made possible by cooperative agreement #U58DP000794-01 from the Centers for Disease Control and Prevention through the Iowa Department of Public Health Comprehensive Cancer Control Program. Cancer data is from the State Health Registry of Iowa, Director Charles F. Lynch; Mortality data is from the Iowa Department of Public Health, Vital Statistics Department.

Data sources used
The cancer incidence and late stage cancer maps on this site are based on data from the Iowa Cancer Registry linked to U.S. population data for Iowa from the 2000 Census. The cancer mortality maps are based on data from the Bureau of Health Statistics of the Iowa Department of Public Health linked to the U.S. Census. Data in both cases are for the calendar years 2000 through 2005. 2005 is the most recent year for which cancer incidence data for Iowa were complete at the time these maps were made. The Iowa Cancer Registry has been recording the occurrence of cancer in Iowa since 1973, and is one of 15 population-based registries and three supplementary registries nationwide providing data to the National Cancer Institute.

Spatial units for mapping

The smooth cancer incidence and late stage rate maps are based on the 949 Iowa five-digit zip codes of persons residing in Iowa who were diagnosed with cancer between 2000 and 2005. The smooth maps use a technique known as “spatial filtering” to determine the rate at each location on the map. These rates are based on the closest 50 expected cancer cases (the spatial filter) to each grid point on a grid of points three miles apart covering the state of Iowa with additional grid points in urban areas. From each grid point a circle is drawn of whatever size is needed to find the 50 closest expected cancer incidences or deaths. This approach is known as “adaptive spatial filtering,” an approach increasingly used to make such maps because the approach ensures that a minimum number of cancer cases support the statistic that is mapped. The area needed to meet the minimum number of cases criterion will vary across the state and will be larger in the rural areas of the state and smaller in the urban areas. The consequence is that true geographic detail is better in the urban areas than in the rural areas.
Privacy and confidentiality of data

The cancer data and the mortality data files received from the Iowa Cancer Registry and the Health Statistics Bureau of the Iowa Department of Public Health were received as de-identified individual records. That is, no individual identifiers were attached to the records used to make these maps. The geographic identifier for the cancer incidence and stage data was the five-digit ZIP code number. Geographic identifiers for the mortality data were counties, individual city codes and outside city limit codes. The data were processed in a secure safe room at the University of Iowa to which persons not affiliated with this project have no access. No internet connections were permitted from this room and the data in question did not leave this room. The data were received on password protected CDs and kept in a locked drawer until the project was completed, at which time the data were destroyed. Under terms of data sharing agreements with IDPH and the Iowa Cancer Registry, no release of individual data records was permitted and no release of data for aggregates of five or fewer persons was permitted. None of the maps on this website therefore shows results for five or fewer persons. 

A request to the University of Iowa Institutional Review Board (IRB) for an exemption to conduct this study was made in June 2008.  This was granted as the IRB determined that research was not being conducted on individuals, identifiable data were not used in the project, no individual person was to be contacted during the study, and no individual was at risk in the study.

Incidence and Late-Stage Maps

The incidence and late-stage maps were created based on ZIP code level data received from the Iowa Cancer Registry for the years 2000-2005.  

For these maps, incidence and late-stage rates were adjusted in order to take into account the age and sex of populations in each ZIP code.  If this process, called standardization, had not been done, the highest rates would most likely be found in places with larger populations of older people, as older people are more likely to be affected by cancer, and therefore would reflect the age of the population instead of differences in the cancer burden due to other factors.  The process we used is called indirect age-sex standardization and results in a measure called a standardized incidence ratio (SIR).
To make the incidence rate map, the expected number of cancer cases for each ZIP code was computed by multiplying the statewide rates of cancer for each age-sex group (for example, the rate experienced by males ages 50-54) by the numbers of people in the same age-sex group in the ZIP code area, and then summing up the total number of expected cases for all age groups together.  For the late-stage map, the expected number of late stage cases for each ZIP Code was computed by multiplying the statewide rate of late-stage cancer (the proportion of all cancers diagnosed in the late stages) for each age-sex group to the number of cancer cases in each age-sex group in each ZIP code, and summing up the total number of late stage cases we would expect for all age groups together.  The observed numbers of cancer cases (the data we received from the Cancer Registry for each ZIP code), and the number of expected cases (which we calculated), were then placed at a single point location within each ZIP code area that represented the geographic center of that ZIP code’s population.

To construct our incidence maps, a grid of points was placed over the state of Iowa, and a standardized incidence ratio (SIR) was calculated for each grid point by pulling in observed and expected cases from the surrounding area.  A SIR is the number of observed cases divided by the number of expected cases.  A value of 1 means that we observed exactly the number of cases we would expect.  A value greater than one means that we observe more cases than we would expect, while a value less than one means that we observe fewer cases than we would expect – given the statewide cancer rates.  The further a rate is from 1, the more it differs from what would be expected.  For each grid point, we pulled in observed and expected cases until we had pulled in at least 50 expected cases in order to ensure a stable cancer rate.  We then smoothed the data between the grid points in order to create a continuous surface.
Mortality Maps

The mortality maps were created based on city and county level data received from the Iowa Department of Public Health for the years 2000-2005.

A procedure similar to the one described above was used to create the mortality maps.  For the mortality data, we received the county of residence for each person who died of cancer, as well as the city they lived in, or whether they lived outside city limits, in the “rest of the county.”  We used population data from the US Census to calculate mortality rates.  This information is only available for some cities.  For the cities for which we could find population data, we aggregated all cancer deaths associated with that city.  The rest of the deaths were aggregated by the county of the person’s residence, and were placed in a uniform grid across the space of the county that was not in recognized urban places. 

We then used the same process of adaptive spatial filtering to pull in observed and expected cancer deaths for each grid point in order to calculate standardized cancer mortality rates.  The circular window expanded until it pulled in at least 50 expected deaths.  

What do these maps tell us?

Maps help us to visualize information and to understand how phenomena, such as the burden of cancer in Iowa, vary geographically.  It is often the case that one will encounter maps presenting cancer rates based on geographic units such as counties or census tracts.  Unfortunately, in these types of maps, large geographic areas with small, rural populations often dominate the map and mislead the map reader by drawing his/her eye.  Because rural areas have lower populations, it is often the case that rates mapped for rural areas are unreliable because not enough population exists in order to calculate a stable rate.  Unfortunately, these rates may also be very high or very low as well as being unreliable, which causes the map reader to become focused on these areas, ignoring other, smaller areas that may have rates that are both stable and high.

In order to avoid these problems, we created our maps as a smooth surface.  These “smooth” maps are made in order to provide the most accurate estimation of cancer incidence and mortality rates in local areas as possible, while avoiding the problem of unstable rates and large areas with small populations dominating the map.  However, while the method of adaptive spatial filtering helps us to smooth rates over space and make them more reliable, the map reader must keep in mind that rates calculated in rural areas are based on larger areas than those calculated in urban areas – in other words, the geographic detail (resolution) is different across the map.

Overall, these maps can help to guide our cancer prevention and control efforts by offering us information about what places within our state are more affected than others by certain cancers.  If a community is experiencing a rate that is higher than expected, that community may begin to question what is causing this elevated rate, and consider actions that can be taken to address their local cancer burden.

Cautions in interpreting and using these maps

Cancer mortality and incidence maps for small geographic areas like on this website are not commonly produced. An exception, however, is the state of New York. An interesting discussion about interpreting the New York State cancer maps and cautions about their interpretation is discussed at http://envirocancer.cornell.edu/Newsletter/articles/v8NYSmapping.cfm
Some of their considerations and cautions are elaborated on in the Iowa context below. 

Cancer incidence and cancer mortality: Persons using these maps should remember the difference between cancer incidence and cancer mortality. A mortality rate is based on deaths from a specific cancer in a local area in the period of time. An incidence rate is based on the number of new cases of a particular cancer diagnosed in the local area in the time period. They should also note that the data for expected numbers of incidences of each cancer are based on a state-wide incidence rate for each five-year age-sex group in the state.  The standardized incidence rates compare the numbers of cancer incidences observed in each local area with the numbers of cancer incidences the area would be expected to have if it had the same rates for each of its age-sex groups as the state as a whole. Thus, the population age and sex composition of each local area is incorporated in the measure mapped. The reasons we do not map rates for each zip code are that many Iowa zip codes have too few people to be able to compute a reliable rate and true boundaries of zip codes are not known.  

Geographic detail: The true geographic detail of each map depends on the density of population in the local area. The rate shown on the map is computed for each intersection of a grid over Iowa; however, the rate is for whatever size of area was needed to find at least the 50 cancer cases noted on the map legend. Since the data are known only by zip code, the area used captures the nearest zip codes to the grid intersection that, together, bring in the 50 cases used by the map. The map has more true geographic detail in and near the urban areas than in the rural areas of the state. 

Interpreting the patterns: Very often, we do not know why particular patterns are found on these maps. It is common to find different people offering different hypotheses about why particular patterns are found. Some people look at relationships between locations of resources available for cancer prevention and control and the locations of higher and lower than expected rates of incidence. For example, an area that has higher than expected incidences of colorectal cancer might be an area that has successfully reached, recently, higher rates of screening, particularly among age groups in which incidence rates nationally are high. An alternative explanation, however, might be that the area has high rates of incidence because of unknown risk factors that are found in the local population.

Maps create visual images that can be misleading: Mark Monmonier wrote a book a while ago called “How to lie with maps.”  He pointed out that disease rates on maps that portray small areas often show rates that are highly sensitive to a difference of just one case. This is why, unlike the makers of the New York State cancer maps, we decided to ensure that the Iowa maps are based on a minimum number of cases. If an area in Iowa has so few cancer cases that an increase of just one case would increase the rate by a very large amount, we do not show it on the map. Instead, we combine the area with neighboring areas until a threshold of 50 cases is involved in the rate shown. 

Spatial statistics on “confidence intervals” are not shown on the Iowa maps: In the academic world, there is a large literature on identifying “hot spots” in cancer maps. This literature includes methods for identifying areas that have statistically higher rates than expected, given the numbers of people at risk of dying or of being diagnosed with the cancer in question. The New York State maps use a computer program, SatScan, to search for circular areas on the map that can be classified as hot spots on the map. This and other methods for identifying statistically significant hot spots could be applied to the Iowa maps but we have not yet done so.2 Not all areas shown on the Iowa maps as having higher than expected rates, will be statistically significant, using accepted standards in the spatial epidemiology literature for identifying such areas.1  

For further information about these cancers, consult the National Cancer Institute at www.cancer.gov/cancertopics 
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