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Abstract

By 2030, early-onset colorectal cancer (EOCRC) is expected to become the leading cancer-related
cause of death for people age 20 to 49. To improve understanding of this phenomenon, we
analyzed the geographic determinants of EOCRC in Utah by examining county-level incidence
and mortality. We linked data from the Utah Population Database to the Utah Cancer Registry

to identify residents (age 18-49) diagnosed with EOCRC between 2000 and 2020, and we

used spatial empirical Bayes smoothing to determine county-level hotspots. We identified 1,867
EOCRC diagnoses (52.7% in male patients, 69.2% in non-Hispanic White patients). Ten counties
(34%) were classified as hotspots, with high EOCRC incidence or mortality. Hotspot status was
unrelated to incidence rates, but non-Hispanic ethnic-minority men (incidence rate ratio, 1.49;
95% ClI, 1.15-1.91), Hispanic White men and women (incidence rate ratio, 2.24; 95% CI, 2.00-
2.51), and Hispanic ethnic-minority men and women (incidence rate ratio, 4.59; 95% ClI, 3.50-
5.91) were more likely to be diagnosed with EOCRC. After adjustment for income and obesity,
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adults living in hotspots had a 31% higher hazard for death (HR, 1.31; 95% CI, 1.02-1.69).
Survival was poorest for adults with a late-stage diagnosis living in hotspots (chi square (1) = 4.0;
p = .045). Adults who were married or who had a life partner had a lower hazard for death than
single adults (HR, 0.73; 95% Cl, 0.58-0.92). The risk for EOCRC is elevated in 34% of Utah
counties, warranting future research and interventions aimed at increasing screening and survival
in the population age 18 to 49.

Early-onset colorectal cancer (EOCRC)—that is, colorectal cancer (CRC) diagnosed in
individuals younger than age 50—is the second most common cancer and third leading
cause of cancer mortality in people younger than age 50 in the United States: by 2030, it

is projected to become the leading cause of cancer-related death for those age 20 to 49.23
Potentially masking the exponential surge in EOCRC incidence over the past 2 decades,
CRC incidence in the over-55 age group has declined within the past decade because of an
increase in screening rates.* Moreover, although overall CRC incidence in the United States
increased by 1.27% each year between 2001 and 2007, and 3.0% annually between 2012 and
2017, the greatest average annual percentage change in incidence occurred among those age
20 to 24.5 Because EOCRC is more likely than later-onset CRC to lead to poor outcomes,
the U.S. Preventive Services Task Force now recommends the initiation of CRC screening at
age 45 instead of age 50.8

Experts remain puzzled as to the cause of the alarming rise in EOCRC, but some potential
factors include the Western-style diet, obesity, physical inactivity, socioeconomic status, and
antibiotic use, especially during the early prenatal to adolescent period.”:8 A family history
of CRC and a genetic predisposition for the disease are known risk factors.® A Utah-focused
study by Ochs-Balcom et al1 found that, for patients of any age, having a first-, second-,

or third-degree relative with EOCRC conferred a 2.64-fold, 1.96-fold, and 1.3-fold higher
risk for developing CRC, respectively. When considering disease-specific risk factors for
EOCRC, however, it is important to also examine the intersection of early-life exposures and
geographic factors that may contribute to increased EOCRC incidence.11-13

Disparities in EOCRC incidence in the United States are exacerbated when geography is
considered.14 For example, disparities are apparent among residents of rural versus urban
areas in both CRC risk factors and many social determinants of health (e.g., smoking,
obesity, and health care access and utilization). Low rates of CRC screening have been
associated with low socioeconomic status, low household income, lack of health insurance,
and smoking, among other factors, likely contributing to the increasing disparity in EOCRC
incidence in these populations.24-16 Siegel et all7 identified distinct geographic areas in
the United States where CRC mortality is highest among those age 50 and older; these
regions, as well as additional areas identified in other studies,>18 have been identified

as EOCRC hotspots—that is, counties with high EOCRC mortality rates.19 Specifically,
African American men younger than age 50 with a diagnosis of advanced-stage CRC have
a significantly higher EOCRC mortality burden and worse survival in hotspots, compared
with White men in nonhotspot counties.19 A complementary study, focused on EOCRC in
women, found that a higher proportion of the population is African American in EOCRC
hotspot counties than in nonhotspot counties.® These two novel studies provide insight
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into the contributions of socioeconomic status and community-level factors to the EOCRC
epidemic, yet a more granular investigation of factors not captured in these studies is
warranted.

Factors contributing to EOCRC disparities include biology/genetics, diet/environment,
preventive lifestyle behaviors, rural residence, environmental contamination, and access

to high-quality health services, as well as social and political factors.13:14.20-22 Tg petter
understand the etiology of EOCRC, this study sought to identify and characterize EOCRC
hotspot counties in Utah by examining the variance in EOCRC incidence and survival that
could be explained by personal- and county-level factors. We hypothesized that patients
with EOCRC residing in hotspot counties in Utah would have significantly worse EOCRC
survival compared with patients in coldspot counties. We also hypothesized that rurality and
county-level factors would contribute to explaining EOCRC incidence and survival.

MATERIALS AND METHODS

Study Design and Data Sources

We used an ecologic design to examine EOCRC incidence and mortality for the period

2000 to 2020 in women and men age 18 to 49 residing in all 29 Utah counties. Cases

and deaths specific for EOCRC were obtained from the Utah Cancer Registry and linked
with data from the Utah Population Database. Death-certificate data were collected as
available, as well as demographic information, residential histories, clinical characteristics,
and survival information. County-level factors were obtained from the U.S. Census Bureau’s
2019 American Community Survey, based on the preceding 5-year period (2015-2019),23
and from the 2019 County Health Rankings.2* This study was approved by the University
of Utah Institutional Review Board and by the Resource for Genetic and Epidemiologic
Research, the regulatory body overseeing usage of Utah Population Database data.

Study Population

We used the Utah Cancer Registry and SEER site codes (C18.0, C18.2-C18.9, C19.9,
C20.9, C26.0) to identify men and women age 18 to 49 who received a primary diagnosis

of CRC between the years 2000 and 2020 while living in Utah. A total of 1,867 patients
with EOCRC were identified, of whom 52.7% were male, 69.2% non-Hispanic (NH) White,
21.7% Hispanic White, 3.6% NH multiracial, 3.2% Hispanic ethnic-minority (non-White),
1.0% NH Asian American, 0.5% NH Black, 0.5% NH Native Hawaiian/other Pacific
Islander, and 0.2% NH American Indian-Alaska Native; 0.1% had unknown race and
ethnicity. Eleven patients had residences in more than one county and thus could not be
situated within a single county. The remaining 1,856 patients with EOCRC were included in
the geospatial analyses.

Incidence and Mortality Rates

County-level incidence and mortality were determined by calculating crude rates, or the total
number of EOCRC cases and deaths per county, between 2000 and 2020, divided by the
total population at risk (i.e., the total population age 18-49 in each Utah county between
2000 and 2020, according to National Center for Health Statistics data)2® and multiplied by
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100,000. For mortality, we identified patients with EOCRC who had a CRC-specific primary
cause of death according to the International Classification of Diseases, Tenth Revision
(codes C18.0, C18.2-C18.9, C19.9, C20.9, C26.0). Age-adjusted rates were calculated

for Utah overall, and within hotspot and coldspot counties, using the 2000 U.S. standard
population. Age-adjusted rates could not be reliably estimated for specific counties because
certain age categories had a small number of cases and deaths.

County-Level Factors

From the American Community Survey, we extracted for each county the percentages of
the following: individuals who completed college, households with an income of less than
$25,000, population by race and ethnicity, unemployed individuals, and individuals without
health insurance (i.e., uninsured). From the County Health Rankings, we extracted for each
county the percentage of individuals with access to exercise opportunities, obesity, and

a current smoking status or physical inactivity; the number of primary care physicians

per 100,000 persons; the number of violent crimes per 100,000 persons; and the food
environment index (values range from 0 = worst to 10 = best). We also calculated the
percentage of ZIP codes in each county designated as nonurban (rural) and urban using

the 2010 Rural-Urban Commuting Areas ZIP code-based classifications. We aggregated the
secondary Rural-Urban Commuting Areas codes into nonurban and urban.26

Geospatial Analysis: Hotspots for Incidence or Mortality

We conducted separate hotspot analyses for EOCRC incidence and mortality. We initially
aimed to employ three geospatial methods to determine hotspots across Utah’s 29
counties.2” However, upon inspecting the data, we found that over 40% of EOCRC
diagnoses and CRC-specific deaths were clustered in a single county, which limited our
ability to test local and global indicators of spatial association. For this reason, we focused
our analysis of hotspots using the spatial empirical Bayes smoothing method in GeoDa
version 1.18.0,28 while using ArcGIS Pro for mapping (Esri, Redlands, CA). The spatial
empirical Bayes smoothing method calculates smoothed rates using the overall population
size in each county as weights; thus, the rates of counties with smaller populations are
adjusted more than those of counties with larger populations. We categorized the smoothed
rates into quartiles and identified counties in the fourth quartile as hotspot counties for
EOCRC incidence, mortality, or both. Counties with zero EOCRC cases or deaths were
constrained from being classified as a hotspot for incidence or mortality.

Data Analysis

We tested bivariate differences between hotspot and coldspot counties for personal- and
county-level factors using the chi square test for categorical factors and the independent ¢
test for continuous factors. For continuous factors with evidence of non-normal distribution,
we used the nonparametric Wilcoxon rank sum test; we also used this test for all county-
level factors. A p value of less than .05 was used to infer significance. Survival curves

were plotted using the Kaplan-Meier survival estimator. We calculated survival times by
subtracting the date of death, or last follow-up visit, from the diagnosis date, transforming
the result into months. A threshold of 240 months was applied to estimate the restricted
mean survival.
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We also tested multivariable models. We used Poisson regression to estimate incidence
rate ratios and 95% Cls. We used the county-specific total population between 2000 and
2020, stratified by age groups and race and ethnicity, as the offset or exposure variable

in the Poisson model and included county-level factors that reached significance in our
bivariate analyses. We estimated four Poisson models and used a final model separately for
men and women. Given the smaller number of events across racial and ethnic groups, we
did not stratify results by race or ethnicity. We used Cox proportional hazards to estimate
hazard ratios and their 95% Cls. We estimated four hazards models and used a final model
separately for men and women. For our Cox proportional hazards models, we calculated

a generalized A2 following Allison’s adaptation2® of the Cox and Snell method (Rogers et
al19). Data analyses were conducted in R Studio, version 1.3.1093 (R version 4.0.5).

Hotspot Characteristics

Between 2000 and 2020, the crude EOCRC incidence rate was 7.03 and the crude EOCRC-
specific mortality rate was 1.93 per 100,000; the age-adjusted incidence and mortality rates
across all counties were 8.38 and 2.31 per 100,000, respectively. Ten of Utah’s 29 counties
(34.48%) were classified as hotspots for EOCRC incidence, mortality, or both (Fig. 1). A
list of all counties, their hotspot classifications, and their associated EOCRC rates is shown
in Table 1. Average crude rates and empirical smoothed rates by hotspot classification are
shown in Table 2. The age-adjusted incidence rates for hotspot and coldspot counties were
8.48 and 8.36 per 100,000, respectively; the age-adjusted mortality rates for hotspot and
coldspot counties were 2.60 and 2.25 per 100,000, respectively.

We found no significant differences in the frequencies of incidence and mortality between
hotspot and coldspot counties (Table 3). Mean survival was 7 months lower in hotspot-
compared with coldspot counties (167 vs. 174 months), but this difference did not meet
the significance threshold (p < .05; Table 3). Of the personal-level factors, more divorced,
separated, or widowed adults (hotspot, 15.45% vs. coldspot, 11.66%) and fewer single or
never-married adults (hotspot, 12.12% vs. coldspot, 17.43%) lived in hotspot counties. Of
the county-level factors (Table 4), hotspot counties had a significantly lower percentage of
adults with obesity than did coldspot counties (24.20% vs. 27.84%).

Multivariable Analyses

Hotspot classification was not significantly associated with EOCRC incidence (Table 5).
However, age at diagnosis and race and ethnicity were associated with EOCRC incidence,
regardless of hotspot classification. Adults age 40 to 49 had a 93% and 67% higher
incidence, respectively, than adults age 18 to 29 (incidence rate ratio, 0.07; 95% ClI, 0.06—
0.08) and adults age 30 to 39 (incidence rate ratio, 0.33; 95% CI, 0.30-0.37). Non-Hispanic
ethnic-minority adults (incidence rate ratio, 1.26; 95% CI, 1.03-1.53) and Hispanic White
adults (incidence rate ratio, 2.24; 95% CI, 2.00-2.51) had a higher incidence than NH White
adults, whereas Hispanic ethnic-minority adults had a more than threefold higher incidence
than NH White adults (incidence rate ratio, 4.59; 95% ClI, 3.50-5.91).
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When we stratified the results by sex, the findings for men were similar to the overall model
(Table 6). Among women, although we found no evidence of a difference in incidence
between NH White and NH ethnic-minority women, we found a significant association
between EOCRC incidence and the percentage of households with income below $25,000.
Women living in counties where a greater percentage of households had incomes under
$25,000 had a 3% higher incidence of EOCRC (incidence rate ratio, 1.03; 95% CI, 1.004—
1.06).

Hotspot classification was significantly associated with EOCRC-specific mortality when
accounting for stage at diagnosis (Table 7). Adults living in hotspot counties had a 31%
higher hazard for EOCRC-specific death compared with those in coldspot counties (HR,
1.31; 95% ClI, 1.02-1.69). Likewise, compared with localized tumors, the hazard for CRC-
specific death was higher for regional (HR, 4.42; 95% CIl, 3.10-6.30), distant/metastatic
(HR, 40.41; 95% ClI, 28.79-56.73), and unknown tumor stages (HR, 6.28; 95% ClI, 3.54—
11.16). When we examined differences in survival probabilities in individuals with late-stage
diagnoses (i.e., distant/metastatic disease), adults living in hotspot counties had a lower
probability of survival than did their counterparts in coldspot counties (chi square (1) = 4.0;
p =.045; Fig. 2). We found no significant differences in late-stage survival between hotspot-
and coldspot counties when stratified by sex (Fig. 2).

Marital status was also associated with EOCRC survival; adults who were married or who
had a life partner had a 27% lower hazard for EOCRC-specific death compared with single
or never-married adults (HR, 0.73; 95% ClI, 0.58-0.92). Stratification of the models by sex
revealed several differences from the overall model (Table 8). First, hotspot classification
was not associated with EOCRC survival when examined separately for women and men.
Second, marital status was not associated with EOCRC survival for women. Third, we

saw a significant association between race and ethnicity and EOCRC survival among men.
Non-Hispanic Native Hawaiian/other Pacific Islander men had a 265% higher hazard for
CRC-specific death compared with NH White men (HR, 3.65; 95% Cl, 1.16-11.52).

DISCUSSION

In this ecological study, we aimed to identify and characterize EOCRC hotspot counties in
Utah by examining the variance in EOCRC incidence and survival that could be explained
by personal- and county-level factors. Of the 1,856 patients included in our study, all age 18
to 49 and diagnosed with EOCRC between 2000 and 2020, those living in hotspot counties
had notably worse survival, with a 31% higher hazard of CRC-specific mortality than their
counterparts in coldspot counties. Outcome determinants were specific to patients diagnosed
with CRC, which varied across counties; up to 34% of counties had higher incidence or
mortality relative to other counties in Utah. Age and race and ethnicity were found to be
predictive of CRC incidence rather than hotspot classification. When accounting for stage at
diagnosis, individuals living in hotspots had worse EOCRC survival than those residing in
coldspot counties.

Although fewer single or never-married adults resided in hotspot counties than divorced,
separated, or widowed adults, they had similar survival rates; this could suggest that
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formerly partnered individuals differ in risk in more nuanced ways than the never-married.
The distribution of frequencies across marital status is consistent with a nationwide analysis
of EOCRC hotspots across the United States.19 Marital status is a known predictor of
cancer-related prevention behavior and survival outcomes,® including CRC prevention and
survival 3132 which may stem from spousal/social support.33 In our study, hotspot counties
had fewer adults with obesity than coldspot counties. These findings contrast with those

of a prior nationwide analysis that found a higher percentage of adults with obesity in
hotspot counties.19 However, the percentage of adults with obesity at the county level was
unassociated with EOCRC incidence and survival. Therefore, this county-level factor does
not explain EOCRC outcomes in Utah.

Our findings demonstrate the impacts of known EOCRC determinants, as well as of unique
findings, on the intersectionality of sex and socioeconomic status. Results of our Poisson
regression analyses indicate that younger age groups (18-29 and 30-39) are less likely to
be diagnosed with EOCRC compared with the older age group (40-49); these findings are
consistent with those of prior U.S.-based studies reporting EOCRC incidence by age at
diagnosis. For example, using SEER 18 data, Ansa et al3* reported an EOCRC incidence
rate of 2.3 per 100,000 (95% ClI, 2.3-2.4) among individuals younger than age 40 and

22.5 per 100,000 (95% ClI, 22.1-22.8) among those age 40 to 49. With respect to race

and ethnicity, NH White adults in our study were less likely than ethnic-minority adults to
be diagnosed with EOCRC. The Non-Hispanic Black population has long been known to
have the highest burden of CRC and now also has a higher incidence of EOCRC.3536 Ag
recommended by Muller et al,14 population-level data analysis is warranted to determine
whether the recent U.S. Preventive Services Task Force recommendation that the CRC
screening age be lowered to 45 is affecting EOCRC incidence in populations that often face
cancer disparities.

A finding that, to our knowledge, has not been previously identified is that women living
in areas in which a greater proportion of households have incomes below $25,000 are more
likely to be diagnosed with EOCRC. Prior research by Aloysius et al3” has focused on the
impacts of socioeconomic determinants of health (e.g., high school completion, poverty,
household income, employment status, insurance status) on EOCRC survival. In increasing
knowledge of the risk factors that may contribute to EOCRC disparities, our findings
highlight the importance of addressing socioeconomic barriers across the continuum of
EOCRC, from diagnosis to treatment.

When we stratified by stage at diagnosis (or when stage at diagnosis was similar between
hotspot- and coldspot counties), we observed worse survival for patients with EOCRC
living in hotspot counties, supporting our hypothesis that EOCRC survival, accounting for
stage, would differ between hotspot- and coldspot counties. These survival differences are
likely attributable to variations in socioeconomic and social factors. The confluence of
insurance status, household income, and marital status significantly affects CRC diagnostic
stage, treatment, and survival.38-40 Numerous studies have confirmed that individuals with
health insurance and those who are married are more likely to be diagnosed with CRC at
an earlier stage, receive definitive treatment, and have longer survival,38:39.41-43 \whereas
lower household income is associated with higher cancer-specific mortality.? Therefore,
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interventions aimed at reducing CRC risk, or increasing rates of CRC screening, should
focus on strengthening community resources to help overcome the structural barriers often
associated with household income and insurance status.*4

Among all determinants of EOCRC survival, stage at diagnosis explained the largest
proportion of variance, regardless of hotspot classification. However, those living in
hotspots were more likely to die sooner after receiving a late-stage EOCRC diagnosis

than their counterparts living in coldspots. Future studies will be needed to identify causal
contributors to this relationship. For example, those residing in hotspot counties who are
diagnosed with late-stage EOCRC may fare worse because of differences in access to or
quality of CRC treatment or treatment adherence. We agree with Wang et al*2 that these
possibilities highlight a potential role of both individual-level sociodemographic variables
and psychosocial characteristics, as well as county-level factors. This may be explained, in
part, by factors such as travel time, distance, financial strain, and screening resistance, which
merit further investigation.

Our multivariable analyses revealed that participants in our sample who were married or
who had a life partner had a greater likelihood of EOCRC survival compared with adults
who never married or were single, regardless if they lived in a hotspot- or coldspot county.
These results are consistent with other literature highlighting the prognostic significance of
marital status for cancer survival.3245 Even after controlling for disease stage, age, race,
and surgery, the survival benefits associated with marital status are seen across multiple
cancers—including breast, colorectal, esophageal, prostate, and other cancers with greater
impact among men than women.#142 For CRC specifically, marriage is found to increase the
odds of undergoing CRC screening and has a protective effect on survival31:4346; research
is limited, however, on the influence of marital status on survival for patients with EOCRC.
Increased CRC survival among those who are married, have a life partner, or have other
forms of high social support is likely attributable to psychosocial factors, including the
availability of emotional support, assistance in monitoring health status, and aid in coping
with treatment and shaping preventive health behaviors.46-48 Moreover, individuals with
established support systems often experience reduced cortisol levels associated with chronic
psychological stress, thereby reducing various inflammatory markers that may provide the
opportunity for precancerous cells to grow and flourish.3249:50 Although social support has
a positive impact on health and health-promoting behaviors, more interventional research is
warranted to focus on increasing the survival benefit associated with EOCRC for single or
never-married individuals, and for patients with poor social relationships.

Our study is not without limitations. First, very rural and small counties may not have been
identified as hotspots because of a limited number of events/cases. However, a key strength
of the Bayesian approach is that, for counties with very limited data, we can borrow strength
from the observed data and derive reasonable posterior estimates for EOCRC incidence and
mortality. In turn, we estimated smoothed mortality rates for counties with a small number
of deaths (i.e., < 10), a limitation of our prior geospatial analyses.1951 Second, the limited
number of events among underrepresented racial and ethnic groups included in our study
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may have underestimated the true incidence and burden of disease within these populations.
However, our study includes results for specific racial and ethnic groups to provide a
foundation for future efforts to examine racial and ethnic differences in EOCRC survival
among Utahans. Third, the use of each patient’s residence at baseline did not permit us

to account for time-varying changes in residence and associated-county characteristics. Yet
by including county-level factors, we were able to advance understanding of how multiple
levels within an ecological system contribute to both EOCRC risk and survival. Finally,

we did not focus on individual cancer-prevention determinants (e.g., screening reluctance,
family history of CRC, distance to care) or temporal changes relevant to CRC during our
study timeframe (e.g., patient navigation, advancements in screening options and treatment).

CONCLUSION

Using spatial analytical methodology, we identified 10 Utah counties (34%) as hotspots
with high EOCRC incidence, EOCRC mortality, or both. The incidence of EOCRC was
elevated among NH ethnic-minority men, Hispanic White men and women, and Hispanic
ethnic-minority men and women compared with their NH White counterparts. Among
Utahan adults younger than age 50, residing in a hotspot county increased the risk of
EOCRC mortality independent of late-stage diagnosis, whereas marital status was a key
social determinant of survival. These findings provide insight for future research, policy
changes, and interventions aimed at improving CRC survival and increasing CRC screening
uptake in individuals younger than age 50.
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PRACTICAL APPLICATIONS

Future researchers may use our spatial analytical method to identify state-
specific geographic determinants of colorectal cancer incidence and mortality.

The higher incidence of early-onset colorectal cancer (EOCRC) among
non-Hispanic ethnic-minority men, as well as among Hispanic White and
Hispanic ethnic-minority men and women, suggests that racial- and ethnicity-
specific colorectal cancer screening strategies should be considered for
patients younger than the previously recommended initiation age of 50.

Although healthy behaviors are prominent among the White population in
western states, EOCRC incidence is rising most rapidly in the West. Our
Utah-focused study provides insight into personal- and county-level factors
that may be contributing to disturbing trends in EOCRC incidence and
mortality across the United States.

Adults in Utah with a late-stage EOCRC diagnosis who live in the 10 counties
we identified as EOCRC hotspots are at increased risk of dying, emphasizing
the need for researchers and health care providers to better understand how to
serve these communities.

Marital status appears to be a key social determinant of EOCRC survival,
suggesting an important role for social support. Further work is needed
to better understand the role of support by family members and/or non-
household members.
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FIGURE 1.
Early-Onset Colorectal Cancer Hotspots for Incidence, Mortality, or Both: Incidence and

Mortality Determined Using Spatial Empirical Bayes Smoothed Rates Quartiles for Utah
Residents (Male and Female) Age 18 to 49
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Kaplan-Meier-Specific Survival Curves for Early-Onset Colorectal Cancer (Patients Age

18-49) With Late-Stage Diagnosis (Distant/Metastatic Disease) Among Women and Men,

Women Only, and Men Only, by Hotspot-County Classification in Utah (2000-2020)

Ticks represent censored data.

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.




Page 16

Rogers et al.

19T A w9 6T9 p10d yein
19T or'1 8¢’ 16V p10o yein
6T LT WA 789 p10d 319001
144 8T'T 8¢, A 10H lwuwing
¥6'T ' Sv'L €06 10H JBINSS
Ww'T 8TT 68'S vS'e Y[ve] a1adues
0€'T 0S¢ LSV LTy p10d uenf ues
S0°¢ 14%4 Ll ve'L p1od e les
€6'T 79 8¢'L €€°8T p10d yry
¢Sc 8807 82’8 8807 10H anid
10°C 0€'T A 65°C 10H ueBioN
18T 90T 199 ¢S'8 Y[ve] paejIN
28T 000 &9 0 PIOD aue
6v'T ev'e 679 8z'L Y[ve] qenr
444 L0°C ¢S'9 €T’L 10H uolj
SV 95°¢ 696 oT'v1 10H pueio
280 000 99 6 PIoD JEIIR)
€51 000 e 121 PI0D SENE]
€9'T €E¢ €99 €E'6 p1od ausayong
80°C VLT oL ov'L pPI0D sine@
19T 000 999 000 pI0D nabbeq
6v'T vTT 1€9 989 pPI0D uoqed
T0°C T 86'9 6T9 p1od aydoed
T6°T §S9°¢ e'L ¥6°L p10o Jap|3 xog
9T'¢ 66'€ 9L 66'G 10H Janesg
payroows saAeg [eaidw3 [eneds  apnid payloows sakeg [ealidw3 feneds  apnid LuoneosIsse|o jodsijoH  yein ‘Aiunod

q

q

000'00T 48d sarey AjerioN OHO03

000'00T 43d sayey aouaploul I¥I03

67 01 8T aby SNy Buowy (0202-0002) YeIN Ul serey Pareloossy pue sanunog 10ds1oH pue 10dspjod ul ANEMOIA pue 80usploul D¥J03
'T319VvL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 17

Rogers et al.

‘a1eJ payjoows saAeq eoniidw3 jeneds ayp Jo ssajpJefial 10dspjod 01 paulRIISUOD SeA pUR SJUBAS 019Z pey b::oou

‘0202 pue 000z Usamiaq ‘61 01 8T abe uaw pue uswom 4o uoieindod Alunod Aq paybram alam sares payloows sakeg _S:_QEM_Q

‘A)ijeriow 1o 3ouspIoul Jaya oy afitenb doy ayp ui [19) ey} serel payioows sakeq [earidw3 [eireds Yim saiunod AQ paulwLLIzlap Sem UOIIeDIISSe|d Hog&o_._m

“190URD [£10810]02 19SUO-A|1ed ‘DHDOT :UOHEIASIGAY

16T 8¢'¢ 6L 68°L 10H RELEI
L6'T 000 8/,  8¢0T 10H aukem
444 19¢ 95’9 ¥5'9 10H uoyBuIysem
66'T 8L'¢ €€°L 9907 PI10D Yoresep\

Qumr_uooEw safeg [eoidwg feneds  apnud nvmﬁooEm saAeg [eolidw3 jeneds  apnad UONEIISSEID jodsijoH  yein ‘Alunod

000°00T 4od sajey AujenoN OH4D03 000'00T J8d sayey aduaplou] DHI03

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 18

Rogers et al.

'020Z PUe 000Z Usamiaq ‘61 01 8T abe usw pue uswom jo uonendod Aunod Aq

paiyBram alam sares payioows sakeq [earidw3 “Alferiow Jo 8aUapIdUl JaYMa 4oy a1tenb dol sy ul |18} yey salel payloows seAeg [eauidwg [enreds yim sanuNod Ag paulwuialap Sem UOIRIILISSe|O Saﬂo_._m

Author Manuscript

“190URD 810310102 19SUO-A1Ed 'DHDOT :UOIEBIASIGOY

(ot0)otz  (¥6°0) ¥6°C (820) 792 (66°0) 2T'8  (s8nuno9 QT) 10ds10H

(900)6LT  (e€0)¥L'T (zzo)zre  (160)¥S9  (s8nuN0D 6T) 10dsploD

(3s) ueaN (3S) UBBIN (3s)uea  (3s) UeaN  UonRIYISSE|D J0dsIoH
payloows safeg [eordw3 jeneds apniD  payloows sakeq [earaidw3 jeneds apnID
000°'00T Jad se1ey AljelioN D4O03 000°00T Jad sayey sousplou] D4O03

6% 01 8T 8By s)npy Buowy uoneoyisse|d 10ds1oH Aq (020Z2—0002) Uean ul AlfeioN pue 8ouspioul 94003
¢ 319VvL

Author Manuscript Author Manuscript Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 19

Rogers et al.

(8v'62) €0 (8e'82) 98 (82'62) 681 85900
(8v°2¢€) vy (toze) L6 (ov'ze) Trs WB1BMISAO
(Tz'9€) G6v (62°28) €TT (Tv'9€) 809 [eWw.oN
€8'T) G¢ * (e6'1) 28 wbiamaspun
216 (%) 1ng
(56'2S) 808 (zg19) 02T (69'2S) 826 3[eN
(S0'2v) 812 (8v'8¥) 09T (te'Lv) 8.8 aJelwad
089° (9%6) x9S
(zo€) ov (v6'€) €T (81°¢) 6S Ayaounn o1uyy3 oluedsiH
(5222) Lve (Lz11) 18 (82°12) ¥O¥ aMUM O1uedsiH
(€7'89) 6€0'T (s8'2) Lye (e£'69) 982'T aMUM HN
(8v€) €5 (ece) 1T (sv€) v9 a|dMNIAL HN
x M x Japueys| HN
x x x >oelg HN
(szT) 6T M (zoT) 6T uelsy HN
* x »  OAIIEN ®Se|Vy-Uelpu| ueduswy HN
10T (9%0) Ano1UY13 pue sdey
(0v°59) 866 (t902) €€ (e€'99) 1€C'T SIedA 6Y—0v
(ee'22) L1y (z812) 2L (5e'92) 681 SIeap 6E-0€
(Lzp) 11T (85°2) Sz (ee2) 9eT SIes\ 6281
STT (%) sisoubeiq 1e aby
0€T’ (LT0) 20TV (80) 15TV (9T0) TT'TY UBAIN ‘saeaA Ul by
ore (9272) 65°€LT (86') 15'99T (152) LeeLt p (SUAUO) [EAIAINS LEaN
Sv6’ (€z'08) 0T (2261) TOT (001) TS syyeaq [exoL
068 (cz'z8) 926'T (8L°21) OgE (001) 958'T saseD [e10L

oa (3S) ues|A 10 n@& Jaquiny 10dspjoD

(35) uesiN 10 n?\ov J3quin 10ds1o0H

(35) uesy 10 Q@a JsquinN

ansusloeIRYD JUBIed

£Senunod j0ds10H D003

6v 01 8T 3BV s)Npy Buowy (0202-0002) YN Ul D¥O03T 10 UONLINISSE|D 10dSI0H Ag $10)08H [9A97-[UOSIAd J0 Arewwing

Author Manuscript

‘€31avl

Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 20

Rogers et al.

*(Jyoaeasal/AnsiBal-1aourd-yein/npa’yein‘yijeaynjon//:sdny 8as) TT > JO SIUN0J sajouap () MSIIalse ue ‘sauljaping uolssaiddns eieq yijeaH 4o Juswiiedaq yein Ylm adueplodde uj "09z pue ‘602
‘66T ‘68T ‘88T ‘28T ‘98T ‘G8T $8p02 Buisn paunysp sem Ys| pue ‘F8T pue ‘€8T ‘28T ‘T8T ‘08T $8p0d (€-0-ADI) Uop3 piiy L ‘ABOJ0UQ 104 S3SE8SI 4O UOIIEIIISSE|D [euolieuIalu| Buisn paulyap sem Em_w_m

‘poyaw Jsid|A-Uejdey| sy Buisn parejnafe)d

1%

‘ajeridoudde se ‘159 yuel-60] 10 ‘1S8) WINS Muel UOXOI|IAA ‘1S817 Juspuadapul 1sa) atenbs 149 8yl WOy panLIap sem anjea d ay Fu

“(JyoJeasal/AnsiBal-19oura-UyeIN/Npa yeIN‘yieaynion//:sdny aas) TT > JO SIUN0D S310U3P (x) ASLIBISE UE ‘sauljapIng uoissaiddng eieq yijesH Jo usliiedad e Yim aouepiodde uj

q

*AieHOW 10 92UBPIdUL JBYMIS 10 B]1senb dol ay Ul |13y ey saled payloows sakeq [earidwg [erreds YHM S31IUN0D AQ PaUIWLLISIBP SEAM LUOIEIILISSE|D Sawo_._m

"Xopul ssew Apog ‘[Ng o1uedsiH-UOU ‘HN ‘182UBD |B12810]02 135U0-A|Ied ‘DY :SUONBIABIGQY

(zg'Te) T8Y (26'92) 68 (t2'0€) 0.6 61025102
(87'82) 0V (60'62) 96 (60'62) 925 ¥102-0102
(69'T2) TEE (ee€2) 1L (86'T2) 80 60025002
(T9'8T) ¥82 (19'02) 89 (26'8T) 26 ¥002-0002
270 (9%) sisoubeiq 40 JeaA
(08'2) 61T (6€'6) 1€ (80'8) 05T umouxun
(65'€2) 09€ (6€'6T) ¥9 (¥8'22) vev oleIseIRNAUEISIa
(70'2€) 687 (S5'vE) ¥1T (05'2€) €09 [euoiboy
(25'9¢) 85S (29'98) 12T (85'9€) 6.9 [e207]
Gee (%) abers
(oz'20)8LT'T (02'62) €92 (920 TH¥'T yal
(08'22) 8vE (0g'02) 29 (9e'22) ST oy
09¢" o (%) 8pis Jowny.
(ez2) ve * (9z'2) ey umounun
(99'TT) 8LT (5t6T) 1§ (ve'e1) 62 PaMOPIM 10 ‘pajesedss ‘paaloAd
(89°89) 80'T (00°02) T€T (16'89) 6.22'T paJaulIed 817 40 paliten
(ev'2T) 992 (cren) ov (6+'97) 90€ PaLIIBIN J9ASN 40 316UIS
8v0’ (9%) sn1eas [erseiN
o4 (3s) uean Jo Qqé J3quwInN 10dspjoy  (3S) UBBINI JO Q@a JaquinN jodsioH  (3S) uBBIN 4O ng\oV JaquinN onsiIRloRIRYD USR]

£S81IUN0d JodsioH OHO03

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 July 27.

Am Soc Clin Oncol Eauc Book. Author manuscript


https://uofuhealth.utah.edu/utah-cancer-registry/research/
https://uofuhealth.utah.edu/utah-cancer-registry/research/

Page 21

Rogers et al.

"1S8] WNS YUEJ UOXOD[IAA 8Y3 LOJJ PAALIBP SeM anjea d ayL

q

*Aijenow Jo 32uspIoul JayNa Joy af1enb doy ayp i (193 ey} serel payloows sakeq [earidwg [eireds Yim Sa1UN0D AQ PauIWLLIzIap Sem UOITRDIISSe|D uoqﬂo_._m

‘ueld1sAyd aJed Arewnd ‘g4Dd ‘o1uedsiH-uou ‘HN :18dued 8319810109 18SU0-AJJea ‘D403 :SUOBIAIqAY

000 0T (te'ot) €2°€9 (06'¥T) 26'99 (reany) uequnuon %
100 8.6 (s€'22) L1991 (¥0'z€) Geegr SU0s43d 000'00T 42d S3WIID JUBJOIA
0z0 vIg (T2'v) 957y (rL'21) 06°€9 suos.Jad 000°00T 48d dOd
TT0- 29§ (590) Lv'8T (8T'T) 02T Annnoeu eatsAud 9o
0T0- €29 (¥v'0) 68'6 (ev'0) 056 Bunjows 9
EV'0- Y20 (290) v8'L2 (05'1) 02 ve Asado %
900 €8L (tzoyers (ov0) 91’2 p XBPUIILBWILIOAIAUZ pood
LT0 €8¢ (eLv) 9229 (62'8) 0L'TL sanunlIoddo as1949x3 0} S$20Y %
LT0 L€ (T0'T) 95°0T (6e'T) €2°CT painsuiun %
€00- 6.8 (tso)ery (rro)sLe pakojdwiaun 9
vZo 1T (e8T)TLTC (eT'€) 82'GC abay100 pajs|dwoDd 9%
€20 L¥T (9e'T) SL°6T (tro)or'st 000'5Z$ > 8WodU| P|oYasnoH %
600- 899 (68'0) ¢v'6 (zg'1) 188 xurgej/oiuedsiH %
2T0-  evS (c00) 80'0 (€00) 90'0 13430 HN %
9T0 62 (e52) zoes (66'T) Y128 aUUM HN %
L00-  TEL (0z'0) 9v'T (rz'0) 6€'T a|dIMNIAl HN %
900- G9L (80°0) ¢€'0 (91°0) 5€°0 Japuels| HN %
020 €1¢ (tro) evo (0T0) 050 >oe1g HN %
G0'0- 818 (zz'0)68°0 (0z'0) 89°0 uelsy HN %
€T0- €15 (rro)8Le (SE'0) LOT  9ANEN ®Xse|y-Uelpu] UedLswY HN %
Ano1uyia pue aoey
o@ uole|a4a0) uewaeads na (3S) ues|A 10dsploD  (3S) ues 10ds10H onsI81RIRYD AJUN0D

£S8nunod 10ds10H D¥O03

6v 01 8T 3BV s)Npy Buowy (0202-0002) YeiN Ut D¥O03T 40} UonealIsse|D 10ds1oH Ag s10)0e [9A97-AUn0) Jo Arewiwing

Author Manuscript

v 314avl

Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 22

Rogers et al.

1S8( = OT 01 1SI0M = () WO} ‘Spooy AUi[esy 0} SSa0oe JO _Bmo_uc_\u

‘Aiferow Jo aouaploul DH¥DO3T Jo) 10dsioy e se palyisse|d Buiag Yim uoieariod :mEEmgmu

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 23

Rogers et al.

Author Manuscript

"SIBPUR|S| D1410Bd PUR SUBDLIBWY UBISY padnolB yoiym pue ‘A1oBered [elorinnw e apnjoul Jou pip
yo1ym ‘sarewnss uopendod aoeli-pabplig aseqerep auljuo YIANOM UOIUSASI pue [00U0D aseasid 40 S1aIUaD 'S'M U0 umopyealq uoneindod a|qe|iene ayi Uo paseq a1am sa1ioBaled J1uyle pue [eioey

q

‘Rlije1owW 10 82uspIoUl JayNa 1oy af1enb doy ayp i [19) Jey) serel payloows sakeq [eauidw3 eneds Yim sanunod AQ pauiuLIzIap Sem UOITeDIISSe|o uo%“o_._m

‘G0 > d 18 soueaIUBIS SeyedIpUl plog

*21URdSIH-UOU ‘HN ‘O11eJ 8JeJ 80USPIOUI ‘H¥ | ‘490UeD [810810]00 19SUO-ALIEd ‘DHDOT :SUONRIASIGY

[c0'1-860] 00'T

Aussq0 %

[e0T-00'T] 20'T

000'62$ > 9W0U| P|OYSSNOH %

[t6'5-05°€] 651

[68'5-67€] 851

Aounn o1uy33 o1uedsiH

[tsz-002]l vz

[osz-002] v2'2

SUYM OluedsIH

[esT-€0Tl 92T

[esT-€0Tl 92T

Aourn o1uy3 HN

JEX) JEX| alYM HN

g (%) Aud1uy1z pue soey
JEX) JEX| EX| SIBSA 670V
[2€'0-0g0] €0 [2€'0-0g0] €0 [2€'0-0¢g0] ¥E'O SIB3A 6E-0€
[80°0-90°0] 200 [80°0-90°0] 200 [80°0-90°0] 200 SIeaA 62-8T

sisoubeiq 1e aby

[sT1-680] TO'T

[6T 16701 90'T

[sTT-T60] €0'T [tz1-960180°T 10ds10H

494

494

434 94 10dsp|0D

p uoneoyisse|o 1ods1oH

[10 %56] Y1 ¥ 18pON

[10 %56] ¥d1 € 18pON

[10 %56] "d1 Z 18poN  [1D %6S6] WY1 T 19pOIN s10301paid

dU3PPUI 24003

‘S319vl

Author Manuscript

6v 01 8T 3By s)Npy Buowy (0202—0002) UelN Ul 9duaploul YOO 10} S|3POIN UOISSaIBaY UOSSIOd alelieAR N

Author Manuscript Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 24

Rogers et al.

"SISPUB|S| J14198d pUB SUBILIBWY UBISY padnolB yaiym pue ‘Aiobered [eroeiiinw e apnjoul 1ou pip

yoiym ‘seyewnss uomnejndod sorl-pabpliq aseqerep auljuo YIANOM UOIUBASI PUe |01U00D 8seasiq 10§ S181UsD "S'N U0 umopealq uoliejndod a|qe|ieAe ay) Uo paseq alam saliofiaied oluyle pue _@_%w_Q

*AI[eriow 1o aouapIoul Jay1Ia Joy ajienb dol syl Ul |18y 1ey sejed payloows saAeg [eatsidw3 ereds Yiim saunod Ag paullIalep Sem UOIedI4ISSe|d S%Ho_._m

'G0" > d 1e aoueoKIUBIS SaYedIpUI plog

"3]e[1eAR 10U ‘N ‘O1URdSIH-UOU ‘HN ‘011eJ 818 80UsPIoUl ‘H¥ | ‘480UeD [810810]00 18SU0-ALIEs ‘DHDOT :SUONRIABIGAY

[to'1-96°01 660 vN  [v0T-86'01 10T WN Asado %
[70'1-66°0] 20'T vN [90T-00'Tl €0'T VYN 000'GZ$ > 3WodU| P|OY3sNoH %
[o6'5-€8°2] LT (20€)oe  [L0'8-28°€] L9'G (tee) 62 Ayounin o1uy3 oluedsiH
[ssz-18Tl6TC (Le12)60c  [S8z902 eve (ez'ce) g61 aUYM dluedsiH
[te'1-sT'Tl 60T (s99)G9  [sr1-8L0160T (89%) v ALiounAl d1ua HN
BN (z6'89) 29 IEX| (82'69) 219 aUUM HN

g (%) And1uyigpue aoey

E] (€0°59) 9€9 JEX] (£2°19) G565 SIedA 6v—-0F
[Tv0-0g0] s€°0 (ov'22) 89z [8e0-82°0] 2€0 (L1'52) 122 SIedA 6E-0€
[60°0-90°0] 80°0 (Ls)v.  [800-50°0] 200 (90°2) 29 SIB3A 62-8T

sisoubelq 1e aby

[1e'1-06'0] 80°T (8eLm) 0T [8T'T-08°0] L6 (zz'8T) 09T j0ds10H

Jod (29:28) 808 JEX] (82'18) 8TL 10dsp|oo

[10 %56] YY1 seseD jo JsquinN [10 9%6G6] ¥dI  seseD jo JsquinN s10101paid

usiN UBWOAN

dU3PPUI 24003

6 01 8T by s)npy Buowy xas Ag pauiens (020z-0002) Yern ul 8uspioul] D¥D0T 40 SISPOIA UOISSaIBay U0SSIOd s1eLeAn|NA
'9 319VL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 25

Rogers et al.

[tT'1-6570] 18°0 [eT'1-09'01 28°0 (L0'ST) L PaMOpIAN 10 ‘pareedas ‘Padlonlq
[c6'0-85°01 €20 [c6'0-85°01 €20 (95'59) Gee Jaupred 9j17 10 paLiIeN
Jod IEX| (86'8T) L6 paLLIBN J8A8N Jo 8]Buls
sniels [ellae
[ez'T1-95°€l 2€'9 [oT'TT-v5°€l 829 [6z'11-85°€] 9€'9 (ee€) LT umouxun
[eL95-6.'82] TV OV [85'95-¢2 82l TE°OF [ve 26162l 88°0F (To'e9) zze aneIselvNAUeIsIa
[og'g-oT el evy [oe'9-oT €l evy [ceo-trel vwy (e8'5e) Z€T [euoifiay
IEX| 94 IEN| (e8'2) ov [e207]
abe1g
[r8'1-59'01 60T [og'T-¥9'0] 20T [og'T-99°01 TT'T (¥6'2) ST AyounA d1uy3 oluedsiH
[eT'T-2L01 160 [eT'1-2L°01 06'0 [eT'T-22'0] 060 (25'6T) 00T 3N OluedsiH
IEX| 94 $9d (tr'ed) oLe aUMUM HN
[8e'1-6%°01 280 [se'1-6v'01 28°0 [ev'1-1570]1 580 (¥6'2) ST aldnNIAL HN
[99'9-89°0] €T'2 [29'9-89'0l €T'C [s'9-99'0] 90°2 * Japuels| HN
[oz'T-€T 0] O¥'0 [sz'1-€T°0l O%°0 [oz'T-2T 0] 8€°0 * oeg HN
[tee-ovol ezt [oe'e-ov0l €zt [oT'e-vi0l 8T'T * ueisy HN
[es'T-€0'0] 020 [s8'1-v0'01 92°0 [68'T-¥0'0] 920 % OAIEN eXse|y-Uelpu] Uedltswy HN
>u_o_csum pue adey
IEX| JIEX IEX| (z1'29) Ve SIedA 670V
[se'1-T6°0l CT'T [2e'1-16°01 CT'T [ov'1-€6°0] ¥T'T (¥9'52) TET SIesA 6€-0€
[tg'1-06'01 82T [tg'1-06'0182'T [86'T-00'T] O¥'T (we'L) Lg SIedA 6¢-8T
sisouBelq re sby
[69'1-c0TlTET v 1-trTl6eT [erT-trTl8eT [tv'1-26701 ¥T'T (22'6T) TOT j0ds10H
$9d 94 IEX| IEX) (ez'08) 0TV 10dsp|0D

. uomnealIsse|D 10ds1oH

[10 %56] YH ¥ 18pON

[10 %56] YH € 18spoN

[10 %56] °H Z 18poN

[10 %56] YH T 13poN

[BAIAINS DYD 03

£SUread 4O 1aquinN

$10101paid

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.

61 01 8T 80V s)npy Buowy (0Z202—0002) YN ul syread d14198dS-04D 03 10§ S|POIA UoIssalbiay spsezeH [euoniodold X00 areLeAnNA
'L 37dVL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 26

Rogers et al.

*A)ijerIow Jo 32uspIoul Jayya 1oy aj1tenb doy ayp i [19) ey} serel payloouwss sakeq [earidw3 [eireds Yim sanuUNod AQ paulwLLIzIap Sem UOIIeDIISSe|o SaﬂoIQ

“(JyoJeasal/AnsiBal-19ouBd-YRIN/NPa°YeIN‘yieaynion//:sdny ass) TT > JO SIUN0D S310UBP (x) XSIISISE UB ‘sauljaping uoissaiddng eieq yifesH Jo uswiiedad yein YHm aouepiodde ul,

(50" > d) soueolyIuBIS [ea1ISIEIS SB1RDIPUI PlOg

"3]qe|1eAR 10U ‘N ‘O1URdSIH-UOU ‘HN ‘180UED [819310]09 18SU0-A|IBS ‘DHDOT SUOHEIABIGYY

%P8 LE %T8'LE %ZE LS %L0°0 2 pazijessuss
[e0T-26'01 00T VN ANs300 %
[so'1-86'01 20'T WwN 000'GZ$ > BWOdU| PIOY3SNOH %
[e2'0-v001 8T°0 [c20-v0018T0 x umouun
[10 %561 dH ¥ 13poN [10 9%G6] HH € 18PN [1D %56] ¥H 2 18P0 [1D %6S6] ¥H T 18POIN  ,su¥eaq 40 JaquinN $10301pa.d
[eAIAINS D¥O03

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.


https://uofuhealth.utah.edu/utah-cancer-registry/research/

Page 27

Rogers et al.

[880 'Lv°01 590 181 [ee'T 'v9'0l 26'0 (18'59) ¥ST Jauled 9417 4o palteiN
9y 65 Jod (ve'91) 88 PaLLIBIN JansN Jo 8]Buls
Snels [ense N
[eTot-81Cl 0LV * [¥0've-v0'vl 58'6 * umouxun
[60'sv-8v'6T] €9°62 (62°09) 9T [8T°€21-66'2€] TV'89 (¥2'99) GST onelIseIsINAURISIa
[rTg-—creloce (T2'92) v [20'2T-19°€1 099 (6Lv2) 8S [euolbay
IEX| (s6) L¢ IEX) (9g79) €T [e207]
abe1s
[s22-99'01 vE'T * [coz-¢vol 60 M Ayrourn ouyy3 oluedsiH
[8TT-v9°0] 280 (cz'02) 95 [ee'1-89°01 560 (08'87) ¥ aUYM dluedsiH
IEX| (8v'12) 86T IEX) (og'el) 2Lt aUYM HN
[ce1-62°01 650 x [eLz-650] 22T * 31N HN
[eaTT-9T'T] S9°€ * — « J8puels| HN
[oz'T-L001 €0 x [eev—90°01 €50 * >oe1g HN
[cz'8-0570]1 202 * [2v'e-Tz'0l 98°0 * uelsy HN
— x [eT'9-80°0l 220 ¥ 9NNEN edse|y-Uelpu] uedlswy HN
Aoiuyp3 pue soey
9y (z9v9) 6.1 13y (60°02) ¥9T SIeaA 6y—0v
[ev' 12801 80T (rv'L2) 9L [co'1-98°018T'T (05°€2) S5 SIeaA 6E-0€
[coz-6L019zT (¥6'2) 2z [soz-690l 6T'T (tr'9) sT sIeaA 62-8T
sisoufeiq 1e aby
[88'1-88°01 62T (98'61) S§ [toz-96°0l 61 (99'6T) 9 10ds10H
IEX| (¥1°08) 22¢ IEX (7€'08) 88T 10dspjoo

g uoneolIsse|d 10ds1oH

[10 %861 ¥H  Suread Jo JaquinN

[10 %656] ¥H Syteaq 4O JaquInN

UaN

UBWOoAN

[BAIAINS DYD 03

s10101paid

67 01 8T 8By UBIA pue uswopn Buowy (020Z—0002) Yeln ul syread o119ads-O4D03 104 S|9POIA Uolssalbay spiezeH [euolliodold X0 a1eLieAlniA

Author Manuscript

‘837149vlL

Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.



Page 28

Rogers et al.

‘Ajerow Jo 32uspIoul Jayya 1oy ajienb doy ayp i [19) 1Y) serel payroouws sakeq [earidw3 eneds yim sanunod Aq pauiwLIzisp Sem UoleolIsse|d 10dsioH

q

“(JyoJeasal/AnsiBal-180urd-URIN/NPa°YeIN‘yieaynion//:sdny 88s) TT > JO SIUN0D S810USP (x) MSHIBISE UE ‘sauljaping uoissaiddng eleq yijesH 4o uswiiedad yelin Yim aouepiodde ul,

‘0" > d 18 8ouBdIIUBIS SaledIpUl pjog

‘3]qe|1eAR 10U ‘N ‘O1URdSIH-UOU ‘HN “180UED [210810]09 18SUO-A|IES ‘DHDOT SUONEIABIQYY

%y 9e %€E8'0Y 2 d pazijessusn
[soT ‘9601 00T WN [v0'T ‘v6°01 660 N Ans3q0o %
[¥0'1 'v6'01 66°0 VN [60'T ‘00Tl ¥O'T WwN 000'GZ$ > aWodu| PloyasnoH %
- * [88'T 6001 T+'0 ¥ umouxun
[6sT 'v90l TO'T L€ [ez'T ‘6101820 (60°27) OV PaMOpIM 10 ‘pajesedss ‘padlond

[10 9%56] ¥H

£Suread 40 JaquinN

[10 %%56] 4H

£SU1ead 4o JaquinN

usN

UBWOAN

[BAIAINS DYD 03

$10101paid

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am Soc Clin Oncol Educ Book. Author manuscript; available in PMC 2022 July 27.


https://uofuhealth.utah.edu/utah-cancer-registry/research/

	Abstract
	MATERIALS AND METHODS
	Study Design and Data Sources
	Study Population
	Incidence and Mortality Rates
	County-Level Factors
	Geospatial Analysis: Hotspots for Incidence or Mortality
	Data Analysis

	RESULTS
	Hotspot Characteristics
	Multivariable Analyses

	DISCUSSION
	Limitations

	CONCLUSION
	References
	FIGURE 1.
	FIGURE 2.
	TABLE 1.
	TABLE 2.
	TABLE 3.
	TABLE 4.
	TABLE 5.
	TABLE 6.
	TABLE 7.
	TABLE 8.

