


59

Table 3.4 Comparison of study design characteristics in four public health journals.

Study Design AEP AJPH AJE HP
Study period average in
years 2 4 7 7
Sample size range 171 indiv — 328 indiv — 68 indiv — 29 indiv — 25
399 counties 47 states 50 comm regions
Area: Urban (U) 1U 11U 4 U 13U
Rural (R) 1R 3R 9R 3R
Suburban (S) 1R/S 2 R/S 2 U/R, 4 U/R
2 U/R/S 11 U/R/S 3 U/R/S 18 U/R/S
1 U/S 2 U/S 2 U/S
Total Number of Articles 5 28 20 40
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to accommodate large numbers. One study in the AJPH used data collected from 47 states.
An article in AJE mapped data based on 68 individuals. The average number of years and
the study area (urban, rural, suburban, or any combination of the 3) are also summarized in
this table. A study characterized as U/R/S is indicative that data aggregated to the county,
state or country level was analyzed. Otherwise, each study provided a specific description

of the study group.

Discussion

Perhaps the most striking relationship revealed by the results is the relationship
between map type and specialization area. For example, since the choropleth is the most
prevalent map type, it was used to display chronic disease, illness, or cancer data. The
choropleth uses distinctive color or shading to depict areally bound data that are often
defined by administrative or statistical areas (Dent 1999). Some argue the choropleth is
common because it is easy to construct using GIS (Crampton 2004). Others suggest the
choropleth is the best suited to represent mortality rates in a form that is familiar to
epidemiologists (Brewer and Pickle 2002). The choropleth is technique well understood by
geographers and public health researchers and serves as a platform for interdisciplinary
discourse on the geographic distribution of disease. However, the over simplification and
aggregation of information should be interpreted cautiously with regards to ecologic
inference problem (EIP).

The specialization area and type of map published today is an interesting contrast to
the specialization area and map type published in the Atlas of Diseases 60 years ago. The

recent public health literature suggests chronic disease is of greater public health interest
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than infectious diseases based on the number of papers published on the topic. Although
rates of chronic disease and cancer are high in developed societies, infectious diseases such
as malaria and tuberculosis still affect large numbers of people in lesser-developed
countries around the world. The atlas represented an interest in the global scope of public
health whereas public health maps and mapping today represent a more national or
statewide interest in disease that is reflected in the mechanisms of data collection,
surveillance, and thematic techniques.

Most cancer registries and other databases report chronic disease incidence and/or
mortality at the state, county, or SEER level.! Choropleths showing health data collected
by a more individual means (ie: survey, hospital records, etc) may show smaller geographic
units based on mortality rates calculated from population densities aggregated to the census
tract or zip code level. Even studies that geocoded individual level data aggregated to
some level in order to map a rate. Some studies with this type of data opted to create a dot
map illustrating the spatial distribution of the study population in a given area. Mortality
rates were not the only type of values that were reported, predictive rates and probabilities
were also shown using the various classification schemes offered by the choropleth.

The study period, sample size, and study area can also be dictated by the data
source. Maps produced with data conducted in upwards of 10 years collected data from a
disease registry/database. Most maps created from a sample size of 5000 or more and/or a
geographic unit such as a county or state also collected data from a disease

registry/database. And maps including urban, suburban, and rural areas were most likely

" SEER is the Surveillance, Epidemiology and End Results, of the National Cancer Institute. SEER collects
information on cancers from a statistical sample of the United States population composed of 13 population-based
registries representing 14% of the U.S. population.
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constructed with data from a disease registry/database. Studies conducted in one of the
three areas, either rural, or urban or suburban, were most likely to have small sample sizes.

When compared to other map designs such as the dot map and the isopleth, the
choropleth was found to be the easiest for epidemiologists to (1) read an approximate rate
from a map, (2) identify clusters of areas with similar rates and regional patterns on the
map, and (3) compare patterns across maps by cause, race or sex (Pickle, Mungiole et al.
1999; Brewer and Pickle 2002). Mortality is typically reported as the total number of
deaths from disease per year per 1,000 population and is conventionally calculated using
population densities collected by the U.S. Census Bureau at an administrative level (state,
county, zip code, census tract). Most causes of disease are confounded by age. In a study
of lung cancer, for example, it is expected that the majority of cases fall in the upper age
brackets. Therefore to account for bias, an age-adjusted rate is computed to standardize the
age distribution so that age-composition of the population is no longer a factor. These
rates are synonymous with the risk of disease and are a good reflection of incidence rates,
or number of new cases, when the case-fatality rate is high and the duration of disease is
short (Gordis, 1996).

Epidemiologists are able to make meaning of the data using classification schemes
available with choropleth mapping. Quantile classification is easier for epidemiologists to
interpret than the Jenks (natural breaks) or equal interval methods used for mapping
epidemiological data. Quantile classification usually centers on the median (an indicator of
central tendency) and groups the data into classes above and below the median whereas
natural breaks and the equal interval methods do not. Mapping age-adjusted mortality rates

or disease incidence is meaningful only to other similarly adjusted rates. Therefore,
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classifying data using the quantile method reflects the ordinal ranking of data making it
easier for epidemiologists to read the map (Brewer and Pickle, 2002). Although the
familiarity of quantiles should be considered, the exploration of data using other
classification schemes may extend the pattern seeking process beyond the limits of
statistically calculated averages.

Choropleths depicting health as defined by political units may result in erroneous
conclusions if used for policy-making, disease intervention, or treatment. Since the 1930s,
mapping a large area has been known to mask the true spatial variation of a population
(Wright 1936; Crampton 2004). Mapping cancer incidence, at the state level may for
example, depicts large variations occurring at the borders of the contiguous states that does
not really exist. The variance in rates is inversely proportional to population size
regardless of scale. A small country with a small population, or the census block with the
smallest population size tend to exhibit extremely high or extremely low rates of disease
(Boscoe and Pickle 2003). In no way can the varied nature of the phenomena being
represented be reflected, especially if the area has distinct urban and rural areas. Sales tax
percent in a given area is an example where a single value represents an even distribution.
The continuous but abrupt nature of this data makes this type of data suitable for
choropleth mapping (MacEachren 1994; Crampton 2004). Disease distributions rarely
follow pre-defined political boundaries (MacEachren, 1994; Crampton, 2004).

One alternative to the choropleth that is less familiar to public health research is the
dasymetric map. Dasymetric mapping was developed in the 19" century and applied by
John K. Wright in 1936 as an answer to the choropleth’s inability to reveal enough about

the population distribution of Cape Cod, Massachusetts (Wright 1936). “A dasymetric
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map depicts quantitative areal data using boundaries that divide the mapped area into zones
of relative homogeneity with the purpose of best portraying the underlying statistical
surface (Figure 3.3) (Brewer, MacEachren et al. 1997; Eicher and Brewer 2001).” In other
words, dasymetric mapping provides a methodology for refining the spatial unit to create a
more realistic estimate of how populations are distributed.

The use of county-level population data to produce a dasymetric map may have
potential in public health mapping. As an alternative to pre-defined political boundaries
used in choropleth mapping, this type of areal interpolation uses ancillary land-use and
census data to create internally homogenous zones. Including the physical environment on
a statistical map gives an emphasis of form and if analyzed closely, can provide an
understanding of the geographic delineation of people rather than just place names and
labels. This process requires knowledge of the place in question and returns to the concept
of meaningful spatial zones. A dasymetric is not subject to areal unit-derived problems
like ecologic fallacy and the modifiable areal unit problem (MAUP) commonly
encountered with choropleths (Openshaw 1984; Eicher and Brewer 2001).

Other geostatistical techniques offer alternatives to area based mapping, each
requiring specific data and knowledge of modeling assumptions. Empirical Bayes
estimations and kriging are common techniques employed in public health used to
interpolate a continuous surface from a discrete set of points (Figure 3.4). Each technique
is based on the statistical properties of the data measured and produces prediction surfaces,
error surfaces, probability maps and quantile maps that can be used for quantifying spatial
patterns, modeling risk surfaces, and assessing relationships between exposure and

potential outcomes (Cromley and McLafferty). However the application of these and other
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a. Population Density

(persons per kmz) b. Percent Error

a 50 to 37,233 20,000 to 38,852

25 to 50 10,000 to 20,000
0to 25

10t0 25 5,000 to 10,000
25t0 75

-1010 10 -5,000 to 5,000
R 251010 -10,000 to -5,000
175 to 375 -50t0 -25 -20,000 to -10,000
37510 13,551 -100 to -50 -395,877 to -20,000

Figure 3.3 The dasymetric method and associated error maps (Eicher and Brewer 2001).
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Figure 3.4 Bayes estimation technique used to investigate spatial patterns of prostate
cancer incidence in New York State (Johnson 2004).
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interpolation techniques such as inverse-distance weighting and splines are limited in
health research because many of the techniques are relatively new to the discipline, human
and financial resources are limited, and the levels of understanding of how these techniques
can be applied are also limited (Cockings, Dunn et al. 2003).

Like many geostatistical techniques, kriging offers an analysis of the spatial
dependence within the data, however the accuracy of the estimated values is limited by the
interpolation methods (Cromley and McLafferty 2002). For example, in order to properly
interpolate a quantile or probability map, a multivariate normal distribution of the
measured data must be assumed. The ultimate goal of kriging is to produce a surface of
predicted values that enables health risk to be visualized as continuous phenomena. That is
to say, certain exposures may occur at discrete points, however the risk of illness or disease
exists almost everywhere (Cromley and McLafferty 2002). It is necessary to understand
the limitations and appropriateness of geostatistical modeling because there is the potential
of negative interpolations (Berke 2004).

The Empirical Bayes method is a smoothing technique that combines probability
mapping with choropleth mapping and addresses the small numbers problem. Bayesian
modeling was used to investigate spatial patterns of prostate cancer incidence in New York
State where population varies in small spatial units (Johnson 2004). Rates calculated for
small areas are unstable and rates calculated for large areas are often overemphasized.
Statistical significance is related to sample size, thus results based on small areas may not
be as meaningful. Therefore, the smoothing process adjusts the rates of the small and large
areas to be closer to the mean rate in order to reflect the population size on which the rates

are based {Cromley and McLafferty 2002).
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As expected, CaGlIS, a leading cartographic journal not only published the most
total number of maps but also published a more diverse range of maps than the other
journals. CaGlIS included more raster maps (or maps with raster-like elements), maps used
to visualize geo-techniques, projections, isarithmic, dot, dasymetric, proportional symbol
and combination maps than any other journal. In fact in order, the most prevalent map
types in this journal are raster or with raster-like elements (62), geo-techniques (60), and
reference/location maps (59). The reference and location maps were often snapshots of
maps published in studies of specific cartographic techniques such as interactive mapping,
geospatial modeling, or visualization. The projection is one map type not seen in any other
journal. A projection is the mathematical calculation and presentation of the three-
dimensional earth to a two-dimensional surface and is a topic specific to cartographers.
More dasymetric and isarithmic maps were also seen in CaGIS than in any other journal.
This is in part due to the level of expertise of the authors as well as the level of expertise of
the journal-reading population. Secondly, it was expected that CaGIS show the widest
variety of mapping simply because it is a journal dedicated to cartographic research. When
the other journals are compared, it can be seen that they do not command nor demand the
same level of knowledge of mapping as seen in CaGIS.

The public health journal, I/JHG, and newsletter, PHGIS available exclusively in
digital format represent 8 and 9 out of the 11 map types respectively, with the choropleth
also the most common. These two journals represent the increasing interests in the
hybridization of public health and GIS. The commitment to using maps as analytic tools
for understanding the distribution and etiology of disease is evidenced in the high number

of maps published in these journal, particularly the number of efforts at interactive
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mapping. Interactive mapping is a progressive area of mapping which promotes a map
user-friendly interface allowing for navigation, query and exploration of information in a
digital mapping environment (DiBiase 1990; MacEachren 1995; Crampton 2002). The
high number of base maps and one dasymetric map published in [JHG suggest that the
writing and reading populations of this journal are knowledgeable of sophisticated mapping
techniques and are finding ways of applying them to public health. The moderate number
of raster maps or maps with raster-like elements and isarithmic maps published in the
PHGIS newsletter suggest the same. Secondly, the digital format for publication provides
an environment conducive to larger file sizes necessary for studies that want to use maps.
The digital environment also reduces the increased cost of publication that results from
high color content in the graphics.

The three public health journals, AEP, AJPH, and AJE published the fewest total
number of maps. Although interests in using maps for public health have increased over
the last decade, the primary purpose of these journals is not to publish public health maps.
Almost half of the maps seen in these journals were reference or location maps used
primarily to delineate the study area. AJPH had the most number of choropleths as well as
the combination choropleth/dot map or choropleth/proportional symbol map. As discussed
earlier, such maps present data at an aggregated level. However, the addition of point level
data to a choropleth shows a level of understanding that either two types of data or two
different distributions can be depicted on the same map to increase the comparative and
cognitive understanding of the phenomena at hand. For example, Barr (2001) used a
choropleth to map neighborhood poverty levels by decile and overlaid a dot map of cases

of tuberculosis corresponding to block group to show the geographic association of
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tuberculosis and neighborhood poverty in New York City in 1992 (Barr, Diez-Roux et al.
2001).

Health & Place published the third highest number of maps behind CaGIS and IJHG.
This journal represented a diverse range of maps including 5 of the 11 types of maps with the
choropleth representing almost half of the total number of maps. Although the numbers are
relatively low, the use of raster maps or maps with raster-like elements and geo-techniques also
reflect an advanced knowledge of mapping in the contributors and/or readers of the journal. The
diversity of maps used in this journal from 2000-2004 is particularly interesting because the
primary function of this journal is to address issues that are of interest to a wide range of
disciplines that overlap in the common interest of public health, for example mapping,
epidemiology, sense of place, and promotion of health. There were a number of articles in this
journal that did not specifically study the etiology or distribution of disease, but rather the sense
of place with regards to a certain condition and include studies of community perceptions of
obesity, crime, drug abuse, and poverty. These studies are masked in the high numbers of

articles that fall in the specialization category of chronic disease/illness/cancer.

Summary

The content analysis of Annals of Epidemiology, American Journal of Public
Health, Public Health GIS News & Information, International Journal of Health
Geographics, Health & Place and Cartography and Geographic Information Systems from
January 2000 to December 2004 revealed several important trends in public health
mapping. Public health mapping is increasing. The choropleth accounted for almost half

of the map types published all of the journals, excluding CaGIS. The distribution of map
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types included in public health increased markedly when the digital publications PHGIS
and IJHG were considered. The means by which data is collected can determine the map
type as well as the characteristics of the study design.

Because there are other publication outlets dedicated to research in public health,
public health mapping, and mapping specifically, this study underestimates the total
amount of maps in the literature but does show their increasing importance in the journals
surveyed. In contrast, the journals surveyed constitute primary outlets for public health
research, outlets for digital communications, an outlet for cartographic communication and
provide a valid indication of the quantity of such work being published.

It is interesting, and probably not a coincidence, that the increased number of maps
in the literature corresponds to the increased interest in using GIS for public health
mapping. GIS is a software package that is available to the public therefore anyone with
GIS and a desktop can make a map. However most cartographic research is aimed at
improving cartographic design in order to enhance communication with the reader. As new
studies in public health develop and evolve in response to newer technologies, improved
data sources, and the adoption of newer mapping techniques the relevance maps and
mapping should be considered.

The next chapter discusses Foucault’s concept of governmentality and how public
health GIS today returns to a function of geographic governance. The high numbers of
choropleths reflect a process of thinking about disease that was considered problematic in
the early 1900s. Not only does defining the health status of a population by political or
administrative boundaries create an artificial picture of the true continuous nature of

disease, but also it reinforces the collection of large amounts of information in a
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problematic form simply because it is easy to map in GIS. This form of geographic
governance is discussed in terms of mapping disease during two time periods, one where
the mapping process formalized new methods of mapping that circumvented the political
implications of the choropleth and another where there is a need to translate such processes

to digital mapping technologies.
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Chapter 4.  The Political Implications of Mapping Disease

The goal of this research is to understand how mapping shapes medical geographic
knowledge about disease. Chapter 1 discussed mapping disease in terms of geographic
governance where health was seen as one aspect of individual daily life where conduct can
be governed. Secondly, how information was collected regarding disease was discussed in
terms of the dividing powers of governance that produced political conceptions about the
human condition as being either normal or abnormal. In this chapter the two case studies
of map and mapping disease during two time periods as presented in Chapter 2 and Chapter
3 are discussed to understand how mapping disease and the use of certain type of maps can
reinforce ways of thinking about disease that return GIS and disease to a problematic
concept of space.

There are political implications of mapping disease. The relationship between
politics and the At/as of Disease was discussed in the context of World War II. The
mapping process of the atlas was the mechanism for obtaining medical geographic
knowledge, such knowledge was important for US policy making in underdeveloped
countries, or backwards areas. The objective of Medical Geography was to develop a
discipline of studies that would provide facts about the standards of living in areas such as
China, Indochina, Central Africa, and Central America. The vicious cycle of poor soil,
poor food, and poor health prevented the development of intelligence, culture, agriculture,

commerce, and industry in these countries. Oppressed by disease and a poor physical
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condition, these regions were decidedly in no position to raise their standard of living and
provide a sanitary condition (May 1950).

What did the U.S. government have to gain by having knowledge about the remote
areas of the world? The expense of resources increased US focus on the political
significance of areas where mineral and agricultural fields were more plentiful, namely the
“pioneer lands” of undeveloped or underdeveloped countries. World War II depleted the
United States of numerous resources. Aside from depleted mineral resources, cultivable
land became a highly prioritized and limited resource. Increased agricultural production of
foods for export exhausted cropland. Continued production would prevent recovery of the
land resulting in soil erosion, destruction and depletion. Additionally, forest resources
were depleting at a faster rate than they could naturally grow and an alternative was
necessary to the prosperity of the US as a global power (Bowman, 1948).

The cartographic emphasis of the Atlas of Diseases can be argued as having
geopolitical interest in underdeveloped countries. Cartographic emphasis in an atlas is
argued to add geopolitical force and meaning to representation that historically may have
legitimized or promoted worldviews prevalent in different places and periods (Harley
1989). The constant threat of war focused geographic interest to return the balance of
power and view the world in terms of economic and military advantages (Bowman 1948).
“If power is about space, spaces were created through the exercise of power (Black 1997
p.18).” “For what high ends we use power is one center of effort, and how we make use of
geography is the other (Bowman 1948 p.9).” The mobilization and control of resources

over time and space illustrates power as a fluid medium, requiring various allied networks
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to achieve common economic, ideological, political, and military goals (Allen 2003). That
is to say, post WWII, the world was seen in terms of military and economic advantage.

The knowledge of disease can be argued to have the dividing power of governance.
The medical geographic use of describing a place as ‘backwards’ has historical roots in the
Age of Discovery when the terms such as modern/backward were used to divide up the
world. “The essential moment of geopolitical discourse is the division of space in to ‘our
place and their place’; its political function being to incorporate and regulate ‘us’ or ‘the
same’ by distinguishing ‘us’ from ‘them,’ ‘the same’ from the ‘other (Dalby, 1991). In the
aftermath of WWII, boundaries were drawn between diseased arcas and non-diseased areas.
These boundaries were not physical but rather symbolic. These external powers exerted on
the cartographers of the Atlas of Diseases may give insight into economic and social issues
surrounding the United States during and after World War II.

Politically it may seem important to draw boundaries between regions at risk for
disease to separate them from imposing disease in risk free areas. The problems with
deducing such boundaries from a medical map or geographic research are inherent in the
data they display or report. Health data reported on countrywide rates of disease are almost
always extrapolated from small study samples. It is questionable how representative those
samples are of the population at risk due to limitations such as gaps in diagnosis, official
reports, and over/under reporting. Non-industrialized countries even today complete less
than 10% of the recommended health reports (Kalipeni, 2000). The mapping of health data
is only as good as the judgment exercised in its compilation. Quantitative information is at

the greatest risk of amplification and simplification. That is missing data may be inferred,
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not based on recorded observations, and resulting policies may be misleading (Wright,
1942).

It is important to recognize how mapping frames concepts of space because maps
and mapping are a way of politically understanding the geographic distribution of disease.
The Atlas of Diseases was a product of specific political interests in remote areas of the
world driven by global movement of military men during World War II. U.S. military
experiences in the remote places of the world were defined by encounters with disease in,
thus promoting it to top governmental priority. As a result it can be argued that The Atlas
of Diseases projects a particular way of thinking about the world. A way of thinking that
categorizes the world based on disease.

Political economists first invented thematic mapping in the early 1800s as a way of
understanding the distribution of the population and its resources in a given territory. Using
data collected via the newly implemented census, choropleth maps were used to understand
the population in terms of health, education, and income. This type of mapping constituted
a way of thinking about disease as a form of geographic governance whereby health and
disease were considered an issue of population management. That is that health and
disease were an aspect of an individual’s conduct that could be predicted, prevented, and
ultimately governed. Catalyzed by the cholera epidemics of Western Europe in the mid
nineteenth century, thematic mapping techniques such as areal shading were adopted by
those interested in understanding the relationship between the social environment and
disease (ie: poverty, classes of housing). The presentation of this kind of information led

to new demands for geographic symbolization.
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By the 1930s and 1940s thematic mapping was invented a second time (Crampton
2004). Wright and other cartographers of time (Raisz) were aware of the limitations of
choropleth mapping. When faced with the challenge of mapping the correlation of disease
with the natural environment for the Atlas of Diseases, Wright formalized the
categorization of quantitative data. Wrights experience with population management led
him to discover the dasymetric as an alternate to the choropleth. The dasymetric
maximized knowledge acquired via a census by applying a geographic understanding of
population distributions whereby natural boundaries were considered to delineate areas
rather than soley delineating by administrative boundaries.

Wright’s translation of the dasymetric appeared in his definition of the chorisogram.
This technique was used in the Atlas of Disease to map areal data, such as prevalence of
cholera data collected by states, delineated not by the political boundaries of the states but
rather by topography and the true extent of the population distribution. Knowledge about
disease was gained through an understanding of trade and commerce, climate, elevation,
and population density. The avoidance of the choropleth and the implementation of the
chorisogram signified a way of thinking about disease that constituted knowledge of place.
Thus, the table Wright published with ‘A Proposed Atlas of Disease’ in the Geographical
Review signifies the second invention of thematic mapping (Light 1944; Crampton 2004).
The second invention marked a shift in ways of understanding distributions that eroded the
dividing power of governance framed by the understanding of disease as an issue of
population.

In an interesting contrast to the Atlas of Diseases, public health mapping today returns to

the choropleth as the primary technique for understanding the geographic distribution of disease,
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particularly that of cancer. The atlas represented infectious and noninfectious diseases important
to the public health of civilian and military occupied areas. The content analysis of public health
mapping 2000 to 2004 represents, on the other hand, public interests in chronic disease and
cancer. These interests are medically justified by the most recent National Vital Statistics Report
that states the top two causes of death in the US in 2002 were heart disease and malignant
neoplasms (cancer). These two causes accounted for approximately one-half (51.3 percent) of
all deaths (Anderson and Smith 2005). Certainly industrial, medical, and economic
development over the last 60 years has contributed to an increasing knowledge base on the
risk factors, environmental causes and exposures for cancer. Similarly, changes from active
to more sedentary lifestyles for example, have lead to an increase in obesity, diabetes, heart
disease, and other chronic illnesses.

The shift in types of diseases mapped in the atlas and in the public health literature
today reflects a method of data collection and representation that returns to problematic
ways of thinking that includes health as one aspect of geographic governance. Today
mapping relies heavily on centralized databases such as the US census and state and
national based cancer registries. Cancer registries were designed in the 1950s by the World
Health Organization to collect, organize, store, analyze and interpret intelligence about
current cancer burdens and its potential causes. By centralizing these records, cancer
control could be implemented, access to hospitals assessed and the value of early diagnosis
and treatment evaluated. Patient activity could be monitored to see where and when it
would be “cost effective to open new treatment centers.” (Muir, Demaret et al. 1985)

The political implications of using choropleths to map data collected from a centralized

collection and analysis of health data as seen with cancer registries can be discussed using
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Foucault’s description of the panopticon. The process of measuring, observing, and treating
implemented by surveillance was a type of branding, whereby those with disease were
susceptible to the division between normal and abnormal. Today understanding geographic
distributions of disease using the choropleth define cancer rates by the administrative units in
which the populations live, establishing norms by which these populations are compared for
issues necessary for policy making and government.

Why certain populations are at risk for diseases reflects a complex web of geographical,
biological, social, economic, environmental, and political issues. Today, geographic factors that
shape disease emergence are not limited to the physical environment but also include social,
economic, and biological components. The emergence and reemergence of infectious diseases
once thought to only threat developing countries with unstable political and/or economic unrest
are now threatening developed countries. Growth in human host populations, worldwide
environmental changes and increased spatial mobility between humans and pathogens has
shaped the 20™ century pattern of emerging disease (Haggett 1994). Although many mapping
techniques are employed in public health today to understand the complex web of disease,
the prevalent use of choropleths returns mapping to a way of thinking that is problematic.

There are a number of complicating factors in understanding geographic
distributions of disease. One of the most difficult tasks facing researchers today is the
difficulty in obtaining accurate exposure and disease outcome data for the time and place
most relevant. Cancer, for example is the result of multiple and varied exposures that
occur over long periods of time. How is this information captured? Data are typically
scattered across resources and collected by a number of individuals, groups, and agencies

each with their own method of organization and calculation. How can this information be
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compared? And finally, there is the issue of privacy. It is necessary for point level
information, particularly that including a patient’s residence, to be aggreagated in order to
protect rights of privacy. Although these questions are a bit different than those facing
researchers sixty years ago, this research lends cartographic and geographic frameworks
that can be adapted to address the modern challenges of disease mapping.

This research was conducted in an effort to further understand the role of mapping
to understand the geographic distribution of diseases. This research also raises further
questions that directly relate to the political, physical, and economic aspects of disease.
The increased interest and availability of GIS has increased recognition of the local
geographical influences on health, however methods to properly analyze this information
are still needed. This research looked at disease mapping in two time periods, the 1950s
and 2000s and found different types of maps used to represent knowledge about disease.
Today choropleth maps are used to represent cancer, the top cause of mortality in the
United States, whereas fifty years ago, infectious diseases were top causes of mortality and
no choropleth maps were used. The analysis of the atlas raises questions about what types
of symbols are best for representing the phenomena at hand. Wright’s chorisogram, for
example, reflects the development of a new mapping technique to address questions of

disease as well as the development of a geographer’s understanding of place.
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