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Summary

What is already known on this topic?

Information is needed on how social and environmental determinants of
health affect outcomes of common cancers to create a measure and
identify geographic locations that are most in need of public health inter-
vention.

What is added by this report?

A risk index representing 25 predictors of death from the 4 most common
cancers was created by using population-based, county-level data in
Illinois. We correlated the index with mortality rates from the 4 most com-
mon cancers, and both exhibited similar geospatial distribution across the
state.

What are the implications for public health practice?

Professionals in many health fields can adapt our framework to construct
indexes and inform public health resource allocations.

Abstract

Introduction
Nearly half of all cancer deaths in the US are attributed to 4 com-
mon cancers: lung, colorectal, breast, and prostate. Illinois resid-
ents experience higher rates of cancer death from all 4 cancers
compared with the US overall. We developed the Illinois Cancer
Risk Index (ICRI), which incorporates many predictors of these
cancers into a single summary measure, to identify Illinois
counties that would benefit most from public health intervention.

 

Methods
We identified 90 county-level predictors of 4 common cancers,
used multicollinearity testing to reduce this number to 61, and ap-
plied factor analysis to extract and analyze 4 factors representing
25 variables. Next, we created the ICRI by regressing the 4 factors
on our outcome of interest — an age-adjusted common cancers
mortality rate (CCMR), incorporating the direction of the β-
coefficients from regression models to sum factor scores. Finally,
we mapped and assessed the geographic distributions of both ICRI
and CCMR by county across the state.

Results
The ICRI was positively associated with the CCMR (r = 0.59, P <
.001) and explained 32.2% of the variance in the CCMR across
Illinois. The ICRI showed distinct geospatial patterns across the
state, with the highest risk counties located in the east–central, far
northern, and southern regions. The CCMR showed similar geo-
spatial patterns.

Conclusion
Our study identifies counties in Illinois that may benefit most from
interventions that target multiple cancer risk factors simultan-
eously. The ICRI may be adapted for use in other geographic loca-
tions where data are available.

Introduction
Cancer is the second leading cause of death in the US, with lung
cancer accounting for almost one-quarter (23%) of cancer deaths.
Other common sites of cancer death are colorectal (9%), female
breast (7%), and prostate (5%) (1). Illinois residents experience
higher rates of death from all 4 of these cancers compared with the
US overall (1). In Illinois, approximately 14,140 deaths from these
4 common cancers are expected in 2022, with wide variation
across the state (2).

Determinants of cancer incidence include those related to demo-
graphics, social and economic factors, health behaviors, the phys-
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ical environment, and clinical care (3). For example, Singh et al
(4) showed that cancer outcomes in the US correlate with so-
cioeconomic status and race and ethnicity at both individual and
population levels. Other researchers have demonstrated that health
behaviors and cumulative environmental quality influence cancer
risk (5–7). Krieger (8) proposed an ecosocial theory and discussed
how social and biologic reasoning and dynamic and ecologic per-
spectives could affect distributions and result in social inequalities
in cancer outcomes. Most cancer risk factors have been examined
in isolation with respect to outcomes. Although some indexes have
been constructed and used, their data were older (9,10) than ours,
focused on just one cancer type (11), or did not include specific
risk factors such as individual health behaviors, air pollution, Eng-
lish proficiency, and poor physical and mental health (9–11). Our
study included these additional elements of risk and evaluated the
index’s relation to an outcome that reflects the 4 most common
causes of cancer death in Illinois.

This article introduces the Illinois Cancer Risk Index (ICRI),
which incorporates predictors of the most common cancer deaths
into a single summary measure. The index can be used to identify
counties in Illinois where public health intervention is needed
most.

Methods
We identified 90 variables related to the following domains of
risk: demographics, social and economic factors, health behaviors,
the physical environment, and clinical care. We selected these on
the basis of published literature (3), ecosocial theory (8), and
available Illinois county data. For each variable, the most recent
county-level data (2014–2018) were extracted from publicly avail-
able sources, including the Area Health Resources Files (12),
County Health Rankings and Roadmaps (CHR) (13), the US De-
partment of Agriculture Food Environmental Atlas (14), and the
Illinois Environmental Protection Agency Bureau of Air (15).

We normalized each of the 90 variables and expressed them as
either per-capita values or percentages by using the following for-
mula:

Variable normalized = (Variable – Variable minimal) / (Variable
maximal – Variable minimal)

Data were available for more than 94% of our study variables for
all 102 Illinois counties. We replaced missing data for the risk
factors (1.1% of data points missing) and site-specific cancer mor-
tality rates (30.4% of data points missing) by using the hot deck
imputation method (16). Subsequently, we standardized data for
each variable by applying a z score standardization to transform
the different variables into comparable scales (16). We then con-

ducted redundancy and multicollinearity tests by using variance
inflation factors (VIFs) to remove highly correlated variables (VIF
>5) and improve the efficiency of factor analysis. Sixty-one vari-
ables were retained for subsequent exploratory factor analysis
(16).

Exploratory factor analysis was used to extract 13 grouped vari-
ables called “factors” from these 61 variables. Analysis was initi-
ated by estimating the variance component with principal compon-
ent analysis. We used the Kaiser Measure of Sampling Adequacy
(Kaiser MSA) in combination with variable communalities (pro-
portion of each variable’s variance that the factors explain) to ex-
tract these factors. We used the Bartlett χ2 test to validate the es-
timated factors (all P values < .001). Factors containing 2 or few-
er variables or those whose ascribed variables all had factor load-
ings less than 0.5 were excluded. Four factors representing 25
variables were retained for analysis (Table 1).

Our outcome of interest was the average age-adjusted mortality
rate from lung, colorectal, breast, and prostate cancers, which we
refer to as the common cancer mortality rate (CCMR). Cancer
mortality data were obtained from the Illinois State Cancer Re-
gistry and included the years 2014–2018 (15). We replaced miss-
ing data with hot-deck imputation for counties that had low counts
because of suppressed data.

We used multiple linear regression to assess the bivariate and mul-
tivariate relationships between each of the 4 retained factors. We
then used this regression analysis information to construct the
ICRI. In brief, the direction of each association (the sign of the β-
coefficient) was incorporated into the calculation of the ICRI. For
each Illinois county, the ICRI was calculated by multiplying the
standardized value of each variable by its respective factor load-
ing and then summing all 4 factors together while accounting for
the sign of the β-coefficient from regression models. We used the
following equation:

ICRI = Factor Score 1 + Factor Score 3 + Factor Score 5 +
Factor Score 6

For example, we calculated the ICRI for Cumberland County as

ICRICumberland County = Factor Score 1Cumberland County + Factor
Score 3Cumberland County + Factor Score 5Cumberland County + Factor
Score 6Cumberland County = (−0.49) + (−1.91) + (−3.92) + (−3.05) =
−9.37

Sensitivity analyses were performed in which the ICRI was re-
gressed individually against breast, colorectal, lung, and prostate
cancer mortality rates.
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We generated and comparted maps of the ICRI and CCMR by
county. We divided county-level CCMRs into quintiles for map-
ping. For the ICRI map, counties were classified for risk as very
low, low, average, high, and very high. Low- and high-risk
counties had index values that were more than 0.5 SD but less than
1.5 standard deviations from the mean. Very low-risk and very
high-risk counties had an index more than 1.5 standard deviations
from the mean. Average risk counties had an ICRI value within
0.5 standard deviations from the mean.

We used SPSS version 27.0 (IBM Corp) to conduct all analyses
and constructed maps in ArcGIS Pro 2.8 (Esri Corp).

Results
The communalities of variables (the proportion of common vari-
ance found in a particular variable) were all higher than 0.5. All
variables correlated with at least 1 other variable (correlation coef-
ficient of at least 0.3), indicating that variables all shared some
common variance. We retained 4 factors representing 25 variables
because, together, they explained 70.1% of the total variance of
the 61 originally identified, noncollinear variables across Illinois.
These factors were calculated, along with the variables that each
one comprises and their factor loadings (Table 1). Factor 1 in-
cluded Black race and health behaviors (the variable with the
highest factor loading was Black race at 0.931) and explained
27.3% of the total variance. Factor 3 included Hispanic ethnicity,
rurality, measures of air pollution, and language barriers (the vari-
able with the highest factor loading was the percentage of non-
Hispanic White race at −0.787) and explained 17.8% of the total
variance. Factor 5 included aspects of financial security (the vari-
able with the highest factor loading was percentage of people liv-
ing in poverty at 0.820) and explained 16.7% of the total variance.
Factor 6 included density of primary care providers, education,
and income ratio (the variable with the highest factor loading was
the primary care provider [PCP] rate at 0.553). PCP rate is the ra-
tio of population to primary care physicians and includes practi-
cing physicians specializing in general practice medicine, family
medicine, internal medicine, and pediatrics, and explained 8.3% of
the total variance.

Regression analysis and index construction

In bivariate regression, Factor 5 was the only significant predictor
of the CCMR; Factors 1,  3,  and 6 and the ICRI were not.
However, in multivariable regression, all 4 retained factors signi-
ficantly predicted the CCMR. Together, they explained 33.5% of
the variance in the county-level CCMR across the state of Illinois
(Table 2).

 

The ICRI had a moderate positive association with the CCMR (r =
0.59, P < .001) and explained 32.2% of the variance in this out-
come (Table 2). The ICRI had a mean of 0 and an SD of 4.6. Win-
nebago County in the northern portion of the state had the highest
index value at 10.76, implying a high risk of mortality from lung,
breast, prostate, and colorectal cancers in this area. Cumberland
County in the east had the lowest value at −9.37, implying a low
risk of mortality from these 4 cancers in that area.

We performed sensitivity analyses by regressing the ICRI against
individual cancer mortality rates rather than the CCMR (Table 3).
The ICRI explained the largest proportion of variation in prostate
cancer mortality (64%), followed by deaths from breast (57%),
colorectal (56%), and lung (23%) cancer.

Maps

Thirty-three Illinois counties were classified as at high or very
high risk for the 4 common cancers (Figure) based on the ICRI,
and 32 counties were classified as low or very low risk. Higher
risk counties were primarily located in the east–central portion of
the state, with several counties in the far northern and southern
portions of the state also classified as such. Counties in the 2
highest CCMR quintiles were located predominantly in the north-
east and southern parts of Illinois, with some counties in the cent-
ral portion.
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Figure 1. Distribution by county of risk of the 4 most common cancers — lung,
colorectal, breast, and prostate — in Illinois. Map A displays risk by the Illinois
Cancer Risk Index (ICRI) for each county. Higher risk counties were located in
the east-central portion of the state, with some also located in the far northern
and southern portions of the state. Map B plots the common cancer mortality
rate (CCMR), 2014–2018, for each county in Illinois. Counties in the 2 highest
CCMR quintiles were located in the northeast and southern parts of Illinois,
with some also located in the central portion of the state.

Discussion
We constructed a novel cancer risk index — ICRI — by using
population-based, county-level data from the state of Illinois. The
ICRI represented a broad range of determinants of the 4 most
common cancers in both Illinois and the US. To the best of our
knowledge, our study incorporates one of the largest numbers of
cancer risk factors (based on ecosocial theory [8]) to date and has
important implications for screening, intervention resource alloca-
tion, and access to cancer care.

Our study differs from other reports that also describe cancer risk
indexes. Although Scott et al (9) included factors from several do-
mains, our study also examined air pollution, English proficiency,
and poor physical and mental health. Wang et al (10) used data
from 1998–2000 to focus exclusively on late-stage cancers and did
not include rurality, air pollution, English proficiency, poor phys-
ical and mental health, or health behaviors such as alcohol con-
sumption, smoking, and diet. In a separate publication, Wang et al
(11) used breast cancer mortality throughout Illinois as the out-
come of interest and did not include rurality, air pollution, English
proficiency, poor physical and mental health, health behaviors, or
ratio of population to primary care physicians. Overall, our study
evaluated more domains than previous studies and created a
unique outcome by averaging the 4 most common causes of can-
cer death in Illinois.

Demographic variables had high loadings in 2 factors included in
our index. For the first factor, the percentage of the population that
identified as non-Hispanic Black had the highest factor loading.
For the second factor, the percentage of the population that identi-
fied as non-Hispanic White had the highest factor loading. Togeth-
er, these 2 factors explained 45.1% of the total variance of the 61
variables across Illinois. These variables exhibited the connec-
tions between social disparities and cancer risks across Illinois
counties, showing patterns similar to larger-scale studies. For in-
stance, previously published research found substantially elevated
cancer mortality rates at multiple sites among non-Hispanic Black
populations compared with non-Hispanic White populations (8).
On the other hand, Hispanic populations had lower cancer mortal-
ity rates than non-Hispanic White or non-Hispanic Black popula-
tions, although Hispanic populations tend to have later-stage dia-
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gnoses and poorer quality of life at the national level and across
Illinois (1).

In our index, Hispanic ethnicity is loaded passively with air pollu-
tion variables. This association may indicate the disparities
between racial and ethnic minorities and environmental pollution
(7). A recent study showed that Hispanic, Latino, and other minor-
ity populations were being exposed to higher levels of dangerous
fine particulate matter 2.5 (PM2.5) from air pollution than other
groups; previous studies also found that the Hispanic population is
at higher risk of premature death from exposure to PM2.5 air pollu-
tion (17), which echo our results. Next, because about 14% of the
Illinois population are non–US-born (18), it is important to con-
sider the additional hurdles encountered by this group. Limited
English proficiency can burden non–US-born people when they
attempt to access health care in the US, although they often have
lower cancer mortality rates than people born in the US. Over
time, their cancer rates tend to equal or even exceed those of
people born in the US as they acculturate, and this tendency is
why English proficiency was loaded in our index.

Factor 1 included health behavior–related variables and poor phys-
ical and mental health days. Multiple studies have shown that
health behaviors are strongly associated with cancer outcomes. For
example, smoking and alcohol consumption are known risk factors
for multiple cancers (19,20), with smoking the most predominant
risk factor for lung cancer (3). Additionally, previous research
demonstrated that people who develop mental disorders after a
cancer diagnosis may be at higher risk of cancer death (21). Fur-
thermore, mental health treatment offered to cancer patients after
diagnosis can improve lung cancer survival, and reductions in the
severity of mental illness may manifest in greater self-efficacy for
managing chronic conditions and improvements in positive health
behaviors, such as physical activity and stress management (22).
However, past studies using Illinois data (10,11) and US data (9)
did not consider these variables to create their single or multiple
cancer sites index.

Living in a rural area — which had a high factor loading in our in-
dex — is also associated with higher cancer mortality rates be-
cause of limited health care access (23). Another variable, severe
housing problems, was loaded in the same factor with rural area.
Although housing is not frequently examined with cancer out-
comes, studies have found that it is associated with increased can-
cer mortality disparities between Black and White populations
(9,23). Rural residency and the health behavior variables loaded in
our factors might represent latent variables related to protective
behaviors associated with cancer outcomes.

Household income, median home value, and median gross rent
were loaded negatively in Factor 5, echoing the findings from oth-

er research that low- and middle-income counties have higher can-
cer mortality rates than high-income counties in the US (24). On
the other hand, the variables “some college,” “PCP rate,” and “in-
come ratio” were positively associated in Factor 6. These results
are similar to some studies that found that education, primary care
access, and income might have essential roles in cancer treatment
and prevention (25,26). For example, use of breast and colorectal
cancer screening is 20% to 30% lower among those with only a
high school education than among college graduates (25). Also, a
greater primary care physician supply was associated with lower
cancer mortality (26), and low income is a barrier to health care
access (25).

Although the ICRI explained only 32.2% of the variance in the
age-adjusted CCMR, the combinations of the multiple cancer risk
variables demonstrate the nature of cancer as a heterogeneous dis-
ease with many risk factors that may have a long-term impact on
health (8). Although resource allocation can affect all the vari-
ables analyzed in this article, some variables, such as smoking and
alcohol consumption, are also considered modifiable cancer risk
factors. In addition, lifestyle modification could significantly re-
duce the burden of cancer (27); thus, public health professionals in
Illinois may use the index to direct risk reduction and health pro-
motion programs and policies at those counties most in need.

Our index explained the largest proportion of variance in prostate
cancer mortality rates across Illinois and the smallest proportion
for lung cancer. Many variables used in our study may relate to
prostate cancer mortality in Illinois compared with other cancer
types because early screening often can reduce prostate cancer risk
for highly educated people with cancer screening resources (28).
The low prediction of lung cancer mortality might be due to the
noise introduced by smoking as the strongest risk factor for lung
cancer (3). It also indicates that underlying latent sociodemograph-
ic variables other than smoking and air pollution could have an
impact on lung cancer mortality in Illinois. Future studies could
explore more variables specifically related to lung cancer mortal-
ity risk. Nevertheless, our index map showed a similar geospatial
pattern that matches the county-level CCMR. Both maps demon-
strate the compelling need for cancer-related public health re-
source allocation in east-central and northern Illinois.

Previous Illinois studies examined the associations between sever-
al risk factors and late-stage diagnosis for 4 common cancers and
created a county-level index for breast cancer (10,11). Our study
differs in that we comprehensively focused on ecosocial determin-
ants of cancer risk factors according to ecosocial theory (8). Many
variables used to construct our index are also associated with oth-
er cancer outcomes and other chronic noncommunicable diseases
(27,29). This framework could potentially be used to create a sim-
ilar scoring system for public health professionals.
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Strength and limitations

Our study had several strengths. First, it incorporated numerous
cancer risk factors at population levels to create a cancer risk in-
dex for Illinois. Our results identified physical and mental health
variables and air toxin variables that previous studies did not in-
clude. Additionally, the use of a factor analysis framework can ex-
plore the underlying trends in the data, increase interpretability,
and minimize information loss while reducing dimensionality.
Furthermore, we identified and reduced factors from large feature
sets associated with common cancer mortality in Illinois, and this
information can assist in cancer intervention and prevention pro-
gram planning at the county level.

Our study had some limitations. First, we only examined the state
of Illinois. Further studies should explore larger data sets with
counties from multiple US states and abroad. Second, we needed
to impute data for some counties because of missing data; this was
to ensure that an ICRI value was ascribed to each county. Third,
we relied on data that were self-reported and aggregated at the
county level, which may obscure nuances in individual behavior
and be susceptible to social desirability bias. Fourth, caution must
be applied in interpreting the index because we evaluated the ICRI
by using its correlation with CCMR, and correlation does not sig-
nify causation. Despite these limitations, the calculated index
provides informative data to advise public health professionals. To
address these limitations in future studies, researchers can use lar-
ger and validated data sets and machine learning frameworks,
which are becoming increasingly prevalent in cancer research, to
model risk factors (30).

Conclusion

This study identified, reduced, and analyzed a substantial number
of cancer predictors and incorporated them into a single novel
county-level index for the state of Illinois. Our analysis found that
the ICRI was moderately associated with the CCMR, which is the
average mortality from the 4 most common cancers in the state.
Public health professionals may use this framework to target re-
sources and interventions to counties in Illinois that score highest
on the risk index and are, therefore, most in need. Future research
should apply this framework to construct indexes for other dis-
eases and for multiple geographic locations.
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Tables

Table 1. Factor Loadingsa and Sources of Data for Variables, the Illinois Cancer Risk Index, 2014–2018

Variable

Factor nameb

1. Black race and
health behaviors

3. Ethnicity, air
quality, housing,
and rurality

5. Financial needs
and
unemployment

6. Education,
primary care
provider, and
income ratio Communalitiesc Source

Non-Hispanic Black
population, 2014–2018, %

0.93d — — — 0.96 County Health Rankings
(13)

Non-Hispanic White
population, 2014–2018, %b

— −0.79 — — 0.95

Hispanic population,
2014–2018, %

— 0.79 — — 0.90

Rural population, 2010, % — 0.75 — — 0.81

Current smokerd, % 0.88 — — — 0.94

Excessive drinkinge, % 0.85 — — — 0.90

Poor physical health daysf,
mean no.

0.79 — — — 0.85

Poor mental health daysg,
mean no.

0.62 — — — 0.89

Limited access to healthy
foods, 2014–2018, %

0.53 — — — 0.86

Severe housing problemsh, % — 0.73 — — 0.86

Carbon monoxidei — 0.72 — — 0.97 Illinois Environmental
Protection Agency Bureau
of Air (15)Nitrogen oxidesj — 0.72 — — 0.97

Average daily PM2.5
k — 0.72 — — 0.65 County Health Rankings

(13)

Sulfur dioxidel — 0.72 — — 0.97 Illinois Environmental
Protection Agency Bureau
of Air (15)Volatile organic materialm — 0.72 — — 0.97

Population not proficient in
English, %

— 0.69 — — 0.90 County Health Rankings
(13)

Population living in poverty,
2014–2018, %

— — 0.82 — 0.93 Area Health Resources
Files (12)

Abbreviations: — , variable not included in the model.
a Factor loadings: correlation coefficients between observed variables and common latent factors.
b Factor is a latent variable associated with a set of observed variables that have similar response patterns.
c The correlation coeffect r and P value of bivariate linear regression between factor and common cancers mortality rate.
d Percentage of adults who smoked 100 cigarettes in their lifetime and currently smoked, 2014–2018.
e Percentage of adults reporting binge or heavy drinking, 2014–2018. Binge drinking = consuming 4 or more drinks on one occasion for a woman or 5 or more
drinks on one occasion for a man. Heavy drinking = 8 or more drinks per week for a woman or 15 or more drinks per week for a man.
f Number of physically unhealthy days in past 30 days (age-adjusted), 2014–2018.
g Number of mentally unhealthy days in past 30 days (age-adjusted), 2014–2018.
h Percentage of households with at least 1 of 4 housing problems: overcrowding, high housing costs, lack of kitchen, or lack of plumbing facilities, 2014–2018.
i Carbon monoxide stationary point source emission distribution at county level (tons/y), 2014–2018.
j Nitrogen oxides stationary point source emission distribution at county level (tons/y), 2014–2018.
k Average daily density of fine particulate matter in micrograms per cubic meter (PM2.5), 2014–2018.
l Sulfur dioxide stationary point source emission distribution (tons/y), 2014–2018.
m Volatile organic material point source emission distribution (tons/y), 2014–2018.
n Adults aged 25–44 years with some post-secondary education, 2014–2018.
o Ratio of household income at the 80th percentile to income at the 20th percentile at county level, 2014–2018.
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(continued)

Table 1. Factor Loadingsa and Sources of Data for Variables, the Illinois Cancer Risk Index, 2014–2018

Variable

Factor nameb

1. Black race and
health behaviors

3. Ethnicity, air
quality, housing,
and rurality

5. Financial needs
and
unemployment

6. Education,
primary care
provider, and
income ratio Communalitiesc Source

Median household income,
2014–2018

— — −0.81 — 0.95 County Health Rankings
(13)

Median home value,
2014–2018

— — −0.66 — 0.94 Area Health Resources
Files (12)

Median gross rent,
2014–2018

— — −0.60 — 0.89

Unemployment rate,
2014–2018

— — 0.56 — 0.72 USDA Food Environmental
Atlas (14)

Some collegen — — — −0.51 0.78 County Health Rankings
(13)

Ratio of population to primary
care physicians

— — — 0.55 0.7

Income ratioo — — — 0.54 0.743

Correlation coeffect r and P
value

r = 0.37, P < .001 r = 0.36, P < .001 r = 0.04, P = 0.03 r = 0.26, P < .001 — —

Abbreviations: — , variable not included in the model.
a Factor loadings: correlation coefficients between observed variables and common latent factors.
b Factor is a latent variable associated with a set of observed variables that have similar response patterns.
c The correlation coeffect r and P value of bivariate linear regression between factor and common cancers mortality rate.
d Percentage of adults who smoked 100 cigarettes in their lifetime and currently smoked, 2014–2018.
e Percentage of adults reporting binge or heavy drinking, 2014–2018. Binge drinking = consuming 4 or more drinks on one occasion for a woman or 5 or more
drinks on one occasion for a man. Heavy drinking = 8 or more drinks per week for a woman or 15 or more drinks per week for a man.
f Number of physically unhealthy days in past 30 days (age-adjusted), 2014–2018.
g Number of mentally unhealthy days in past 30 days (age-adjusted), 2014–2018.
h Percentage of households with at least 1 of 4 housing problems: overcrowding, high housing costs, lack of kitchen, or lack of plumbing facilities, 2014–2018.
i Carbon monoxide stationary point source emission distribution at county level (tons/y), 2014–2018.
j Nitrogen oxides stationary point source emission distribution at county level (tons/y), 2014–2018.
k Average daily density of fine particulate matter in micrograms per cubic meter (PM2.5), 2014–2018.
l Sulfur dioxide stationary point source emission distribution (tons/y), 2014–2018.
m Volatile organic material point source emission distribution (tons/y), 2014–2018.
n Adults aged 25–44 years with some post-secondary education, 2014–2018.
o Ratio of household income at the 80th percentile to income at the 20th percentile at county level, 2014–2018.
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Table 2. Associations Between Retained Factors and the Illinois Cancer Risk Index (ICRI) with the Common Cancer Mortality Rate, 2014–2018

Factor name

Multivariable linear regressiona Bivariate linear regressions

β SE P value Intercept β SE P value r 2

Intercept 20.65 0.02 <.001  —  —  —  —  —

Factor 1 0.23 0.08 <.001 20.64 0.76 0.09 <.001 0.14

Factor 3 2.11 0.07 <.001 20.65 1.49 0.08 <.001 0.13

Factor 5 0.04 0.08 .01 20.64 0.19 0.09 .03 0.002

Factor 6 0.38 0.11 .004 20.66 0.65 0.09 <.001 0.07

ICRI  —  —  — 20.63 1.09 0.16 <.001 0.32

Abbreviations: — , variable not included in the model.
a r  2 = 0.335.
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Table 3. Regression Analysis, Illinois Cancer Risk Index (ICRI) Relative to Breast, Colorectal, Lung, and Prostate Cancer Mortality Rates, 2014–2018

Age-adjusted cancer mortality rates (2014–2018)

Bivariate linear regressions

Intercept β SE P value r 2

Breast cancer 12.483 1.37 0.20 <.001 0.57

Colorectal cancer 12.324 0.10 0.13 <.001 0.56

Lung cancer 51.500 0.39 0.25 .02 0.23

Prostate cancer 8.116 1.33 0.16 <.001 0.64
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