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EXECUTIVE SUMMARY

Cancer is a dominating environmental public health concern. A function of the Utah Department
of Health (UDOH) Environmental Epidemiology Program (EEP) is to investigate cancer
incidence. Monticello is a rural city located in San Juan County in southeastern Utah. From 1942
to 1960, a mill actively processing uranium and vanadium was located immediately adjacent to
Monticello. Mill waste was deposited at the Monticello Mill Tailings Site (MMTS), which
included the site itself and several surrounding properties. Those tailings were contaminated with
heavy metals and radioactive materials. Contaminated materials from the MMTS migrated into
Monticello from natural phenomena or local utilization. Both the MMTS and the community
were cleaned up; however, resident exposure to hazardous materials occurred before
remediation. It is known that residents were exposed to both heavy metal and radioactive
contaminants from the MMTS. Potential adverse health outcomes from exposure to
contaminated materials from the MMTS include certain types of cancer. The EEP conducted
cancer incidence statistical reviews in 2006, 2007, and 2012 following the initial public health
assessment completed in 1997. Due to the long latency period of certain types of cancer, periodic
follow-up studies were recommended. This study is a follow-up to and review of the 2012 study.

This report presents a statistical review of cancer incidence among residents of Monticello. The
cancer incidence (i.e., new cancer cases) of Monticello between 1980 and 2019 in eight
sequential five-year analytical time periods for the 42 anatomical site-specific cancer categories
was compared to expected counts derived from the state age-adjusted cancer rate for the
corresponding cancer site and time period. The EEP considers cancer rate ratios to be
significantly elevated when the calculated 99% confidence limits do not include 1.0, which is the
value expected when there is no difference between the study area and state rates. Additional
criteria to help identify meaningful results include any final analytical periods where the rate
ratio is three or more standard errors above 1.0, as this may indicate an emerging cluster.

This study found no significantly elevated cancer for any type of cancer in any study period (i.e.,
no excess cancer for any cancer site group). No significant increasing or decreasing trends in
cancer incidence were identified. Previous Monticello cancer incidence studies conducted in
2006, 2007, and 2012 found significantly elevated lung and bronchial and stomach cancer which
were not replicated by this study. The methodology used by this study is unable to conclusively
prove or disprove a link between the observed cancer incidence rates and contaminant exposure
from the MMTS. Additionally, the lack of significant findings in this study does not suggest the
absence of prior risk of contaminant exposure, nor does it suggest an absence of other types of
adverse health outcomes associated with heavy metal or radiation exposure.

Based on the results of this report, the EEP recommends the discontinuation of scheduled follow-
up statistical reviews of Monticello. The EEP will conduct further studies of cancer incidence in
Monticello at the request of the San Juan County health officer or in response to community
concerns in collaboration with the San Juan County Public Health Department.



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

INTRODUCTION

Cancer Incidence Statistical Reviews

A core function of epidemiology is to track and evaluate disease patterns. This helps public
health officials and policymakers identify and assess communities with public health challenges,
define public health priorities, monitor, and evaluate public health actions, and recognize public
health concerns (Dicker, 2002; Stanbury et al., 2012; Thacker, 2000; Thacker et al., 2012).
Cancer is a dominating environmental public health concern. Public fear of cancer resulting from
environmental hazards is reinforced by U.S. environmental regulatory actions that use cancer as
a mechanism for making regulatory decisions (Morrone, 2011). Public concerns about excess
cancer risk often result in requests to public health agencies to conduct investigations.

Public health agencies conduct investigations of cancer incidence using several different
methods. The first is a cancer incidence statistical review. This approach focuses on determining
whether a particular community is experiencing more cancer than would be expected. A cancer
statistical review is usually conducted by linking cancer registry data to population data and
evaluating trends. From a public health perspective, a cancer incidence statistical review is most
useful in identifying community needs about cancer-related health education, building
awareness, public health screening services, and other public health interventions. For the
community, these kinds of studies empower the residents to make improvements in
governmental policymaking and health care services (Bell et al., 2006; Kingsley et al., 2007).

Another method available to public health practitioners is a cancer cluster investigation. This
method focuses on characterizing the size and extent of a population with known cancer excess
and determining potential causal factors. The cancer cluster methodology involves linking many
causal variables, usually collected by medical record review and individual surveys or
interviews. In situations like the one addressed in this study, an extensive exposure assessment
would also be important. Data about individual risks are then processed through complex
statistical analyses to identify variables that seem to explain the risk (Kingsley et al., 2007).
However, cluster investigations rarely result in important discoveries of causality (Goodman et
al., 2012; Kingsley et al., 2007).

The present study is a cancer statistical review and not a cancer cluster investigation; therefore,
the findings of this study will only determine if the study area (i.e., Monticello, Utah) is
experiencing more cancer cases than expected when the cancer rates of the state of Utah are
applied to the study area’s population. This study will not determine the causes associated with
cancer incidence in Monticello.
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Site Information

Monticello, Utah
Location: 37°52°09” N 109°20°31” W
Elevation 7,070 ft (2,155 m)
ZIP Code: 84535
Federal Information Processing Standards (FIPS) Code:  49-51580
Geographic Names Information System (GNIS) Code: 1443568
2020 U.S. Census Tract: 49.037.978100

Monticello is a rural city located in San Juan County in southeastern Utah. Please refer to Table
1 below for a selection of Monticello and state of Utah population characteristics.

Table 1: Selected population characteristics comparing Monticello to the state of Utah. Obtained from the
2019 American Community Survey 5-year estimates data profiles (ACS, 2019a-c). Margin of error at

90% confidence is displayed in percent where applicable and available.

Parameter

Monticello

State of Utah

Estimated population

2,604

3,096,848

Percent of population who are children under 18 years old

31.7% (£ 5.2%)

29.8% (0.1%)

Percent of population who are adults 65 years or older

13.6% (= 5.4%)

10.8% ( 0.1%)

Percent of population who are of a minority race

10.9%

14.2%

Percent of population who are American Indian and Alaska Native

8.9% (£ 5.9%)

1.8% (= 0.1%)

Percent of population who are Hispanic or Latino

10.6% (= 5.4%)

14.0%

Percent of population born in Utah

65.6% (= 6.9%)

61.8% (= 0.2%)

Percent of population born outside of the U.S.

3.7% (< 2.2%)

8.5% (= 0.1%)

Percent of foreign-born population who are not U.S. citizens

88.7% (< 20.1%)

60.4% (= 0.8%)

Percent of adult high school graduates (or higher)

91.5% (+ 4.0%)

92.3% (= 0.2%)

Percent of adults with a bachelor’s degree (or higher)

31.7% (= 8.3%)

34.0% (= 0.3%)

Percent of population 16 years or older in the labor force who are 2.0 % (+2.0%) 2.4% (= 0.1%)
unemployed
Percent of total population living in poverty 10.2% (£ 6.2%) 9.8% (£ 0.3%)

Percent of total population under 18 years old living in poverty

15.2% (< 11.6%)

10.9% (+ 0.5%)

Percent elderly adults 65 years or older living in poverty

Statement of Concern

4.7% (£ 8.0%)

6.4% (= 0.3%)

From 1942 to 1960, an active uranium and vanadium processing mill was located immediately
adjacent to the City of Monticello. The mill was built by the Defense Plant Corporation in 1942.
The site was taken over by the U.S. Atomic Energy Commission (AEC), a predecessor to the
U.S. Department of Energy (DOE), in 1948. Milling operations ended in 1960. Cleanup of the
site began in 1961, and by 1980 the DOE had set up the Monticello Remedial Action Project
(MRAP) under the Surplus Facilities Management Program (SFMP). As the owner and former
operator of the site, the DOE was identified as responsible for funding and enacting remedial
action. In 1983, the remediation project was divided into two sites: the Monticello Mill Tailings
Site (MMTS) which included the mill site itself, and the Monticello Vicinity Properties (MVP),
the residential and commercial properties located within or near the City of Monticello. No

residences are located immediately on the MMTS.
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In 1986 and 1989 the MVP and the MMTS, respectively, were placed on the Comprehensive
Environmental Response, Compensation, and Liability Act National Priority List (CERCLA
NPL). The first public health assessment (PHA) was completed in 1997 by the Agency for Toxic
Substances and Disease Registry (ATSDR), which determined that the MMTS was a public
health hazard due to radioactive tailings present at the site. Additionally, these tailings contained
heavy metals. Despite public access to the MMTS being restricted, contaminated materials from
the MMTS migrated into Monticello either because of natural phenomena or local use (e.g.,
construction), as in the case of the MVP.

Remediation of the MVP was completed in 1999. Remediation of the MMTS was partially
completed in 2004, with remedial construction completed. Surface and groundwater treatment
and monitoring for MMTS contaminants remain ongoing. All the completed exposure pathways
identified in the original PHA have been eliminated, and potential pathways of exposure
continue to be monitored. Exposure to hazardous materials occurred prior to the remediation of
both sites. Although stringent controls were implemented to keep contamination from spreading,
some exposure may have occurred on contaminated MVP properties during the remediation
period depending on the scheduling of property clean-up activities. The MMTS was not
accessible to the public during remediation and no exposure occurred during remediation of that
property (ATSDR, 2014). Potential adverse health outcomes associated with the exposures of
concern from these sites include certain types of cancers.

The EEP conducted cancer incidence statistical reviews in 2006, 2007, and 2012. These studies
analyzed the rates of cancer for Monticello from 1973 to 2003, 1973 to 2004, and 1973 to 2009,
respectively (EEP, 2006; EEP 2007; EEP 2012). Due to the long latency period of some types of
cancer, periodic follow-up studies were recommended. This report is a follow-up to and review
of the 2012 report.

Study Objectives

This report presents a statistical review of cancer incidence among residents of Monticello. The
EEP conducted this statistical review by analyzing periodic rates and trends in cancer incidence
in the defined study area (i.e., Monticello) compared to corresponding rates for the state of Utah.
The objective of a statistical review is to identify significantly elevated cancer incidence rates.
The methodology does not allow the definitive linkage of cancer rates to potential causal risk
factors, and specific hazardous substances of concern and exposure risk are not addressed by this
report. This study was conducted as a follow-up to the previous studies of cancer rates in
Monticello which recommended periodic reviews.

DATA AND METHODS

Study Design

This investigation is a retrospective (i.e., looking backward in time) statistical review of cancer
incidence among residents of the study area (defined below). Statistical reviews are not cancer
cluster investigations and lack the power to link cancer incidence to putative risk factors (Jekel et
al., 1996; Kingsley et al., 2007; Mann, 2003). Statistical reviews are a tool used by the EEP to
review the health status of a population and assess public health activities.
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The incidence of cancer, quantified in sequential five-year analytical periods for each cancer
category among the residents of the study area, is compared to the corresponding expected
cancer incidence counts derived from the rates for the rest of the state of Utah. The study’s null
hypothesis (the usual statistical default position) is that the cancer rates in the study area are not
significantly different from the rates that would be expected if the study area had the same cancer
rates as the rest of the state.

Study Area and Population

The study area was defined as the 2010 U.S. census block groups 49.037.978100.2 and
49.037.978100.3 located in San Juan County, Utah. This area includes all residential area of
Monticello. The most recent cancer incidence study in Monticello used a study area definition
using the equivalent 2000 U.S. census block group boundaries (EEP, 2012). No changes to the
boundaries of these two census block groups occurred in the transition from the 2000 to 2010
U.S. census boundaries.

The study population was defined as all residents living in the study area (i.e., the sum of the
population of the two census block groups). The population of Monticello was 1,972 at the time
of the 2010 census and 1,824 at the time of the 2020 census (USCB, 2010b; USCB, 2020Db).

Cancer Data

Cancer incidence data on persons diagnosed with primary invasive cancer between 1980 and
2019 were obtained from the Utah Cancer Registry (UCR). The EEP receives cancer data for all
invasive cancers on an annual basis. The UCR completes a rigorous data review for
completeness and quality before data are released to the EEP. The most recent years of cancer
data are not made available to the EEP until they have been finalized. The UCR data includes
diagnostic information, patient demographics, and residential addresses of the cases, as well as
cancer behavior information. The residential address information provided by the UCR includes
the street address, city, ZIP code, and county of the patient. Individuals with multiple primary
invasive cancers have multiple records in the data set in sequential order. Cancer records are
distinguished by individually unique cancer registry tracking numbers and a cancer sequence
number. The sequence number allows for discrimination between the first cancer diagnosis and
subsequent diagnoses (UCR, 2022). Diagnostic coding of cancers includes the International
Classification of Disease Oncology, 3™ Edition (ICD-O-3) codes for site, histology, and behavior
(WHO, 2013). The UCR groups cancer into 42 major cancer types by primary site following the
guidance provided by the National Cancer Institute (NCI) Surveillance, Epidemiology, and End
Results (SEER) Program (NCI, 2022). These 42 UCR site codes are a convenient grouping for
conducting surveillance analyses (UCR, 2022).

The EEP geocodes cancer data received from UCR to obtain a precise location for each cancer
record. Patient address data is processed by the Utah Geospatial Resource Center (UGRC) API
to obtain an X- and Y-coordinate pair within the state of Utah. These coordinates can be used to
assign the cancer record to various geographic boundaries (e.g., census block group). Cancer
cases within the defined study area can be identified using these geocoded data. Several records
listing Monticello as the city of residence in the complete cancer data do not have an address that
can be geocoded to a census block group. Because it is essential to match cancer incidence data
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to population count data, this study uses different definitions for the study area for health
outcome (i.e., cancer incidence) and population data.

Some cancer records have insufficient address information and are not able to be geocoded to a
census block group. However, some of these cases may rightly belong within the study area. For
this study, all non-geocodable cancer records able to be georeferenced to Monticello were
included in the study population. Specifically, all non-geocodable records with a residential city
listed as “Monticello” were included in the study population if supported by other address data.
This study assumes that all non-geocodable records reside within the study area. All records
included in the study population were manually assessed to ensure that the available address data
supported inclusion.

Certain kinds of medical treatment for cancer and other disease, such as radiation therapy,
increases an individual’s risk of developing leukemia, particularly myeloid leukemia (sometimes
referred to as therapy-induced leukemia) (Godley and Larson, 2008; Larson, 2007; Leone et al.,
1999; Leone et al., 2011; Sill et al., 2011; Wilkins and Woodgate, 2008). Myeloid leukemia
cases that were the first of any sequence of cancers for an individual were included in this
investigation. Myeloid leukemia cancer records were excluded if they were potentially therapy-
induced leukemia (i.e., not the first record of an individual sequence of cancer records).

Carcinoma in situ (CIS; often called “pre-cancer”) refers to cancer in which abnormal cells have
not spread beyond where they first formed and are considered noninvasive. These in situ cells are
not malignant or cancerous; however, they can sometimes become cancerous and spread. The
UCR provides the EEP with records of in-situ cancers that have been diagnosed. Because
statewide ascertainment of carcinoma in situ is incomplete, incident cases of CIS are not
included as part of this investigation.

Site clean-up of both the MMTS and MVP were completed by the year 2000. Therefore, all
individuals born in or after the year 2000 were excluded from the cancer data and population
data used in this study. The EEP houses birth records data detailing all births occurring in Utah.
These data are obtained from the Office of Vital Records and Statistics. Annual birth records
geocoded to 2010 U.S. census block groups were used to estimate the number of individuals
born in or after 2000 to be removed from the population data. Birth records listing a maternal
residential address outside of Utah or indicating infant death were not considered for removal.
Birth records were removed from the study population if they were geocoded to 2010 U.S.
census block groups 49.037.978100.2 or 49.037.978100.3, following the study area definition.
Birth records not able to be geocoded to a census block group were removed from the study
population if the maternal city of residence was “Monticello.” Non-geocodable birth records
outside of the study area were removed from the comparison population if the records indicated
maternal residence in Utah. This study assumes that all individuals born in or after 2000
continually resided in either the study area or comparison area after birth for the duration of the
study period.

Overall, 273,263 invasive primary cancer incidence reports among 244,937 individuals were
registered by the UCR statewide between 1980 and 2019. Of those, 265 persons living in the
study area experienced 289 new cancer cases between 1980 and 2019.
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Population Data

This study is retrospective (i.e., looking back in time); therefore, this study uses population data
which conforms to previous census boundaries (i.e., for the study period 1980 to 2019). The
2010 U.S. census divides Utah into 1,690 census block groups with a median population of
1,445 people per block group (USCB, 2010c). Commercially available U.S. census population
data for Utah for the 1980, 1990, 2000, and 2010 censuses were used to estimate annual age-
group and sex population counts for each 2010 U.S. census block group in each intercensal year
and each year for the period 2011 to 2020 (GeoLytics, 2014). These estimates were created by
applying annual population growth rates derived from the previous and subsequent decennial
data. This method follows national population estimation guidelines (USCB, 2012). Due to the
COVID-19 pandemic, the release of the 2020 decennial census data was delayed (USCB, 2021).
The 2020 census data have not yet been sufficiently processed into a useable form for this type
of statistical review. Therefore, the EEP must rely on projected population estimation data which
do not include 2020 U.S. census data and may deviate from true population values. From 2010 to
2020, the population of Utah grew from 2,763,885 to 3,271,616, or about an 18.4% increase
(USCB, 2010a; USCB, 2020a). An increase in cancer incidence commensurate with the
population increase of Utah (i.e., approximately 18%) would be expected for this period. In
contrast, the population of Monticello remained stable from 2010 to 2020, decreasing slightly
from 1,972 to 1,824 (USCB, 2010b; USCB, 2020b). An increase in cancer incidence in the
comparison population applied to the stable study area population may affect analysis results for
analytical periods within the period 2010 to 2020. Please refer to the Limitations section (below)
for more detail.

Analytical Periods

Eight five-year analytical time periods (1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-
2004, 2005-2009, 2010-2014, and 2015-2019) were evaluated for cancer incidence rates and
trends over time.

Age Groups

Cancer cases and population data were aggregated into six age group strata: 0-19 years of age,
20-34 years of age, 35-49 years of age, 50-64 years of age, 65-74 years of age, and 75 years of
age and older.

Comparison Population

The comparison population for this investigation was defined as the state population excluding
the defined study population (i.e., the population of Monticello). Similar to the process of
developing the study population, the cancer incidence by cancer type and population count for
each age group, sex, and analytical period for all of the census block groups in the state not
included in the study population were added together to generate the comparison population. The
state population at the time of the 2010 U.S. census was 2,763,885, and 3,271,616 according to
the 2020 U.S. census (USCB, 2010a; USCB, 2020a).

Indirect Age-Standardized Incidence Rates
RStudio version 1.3 using R version 4.0 was used to manage and analyze the cancer and
population data (R, 2017). The sex-specific and non-sex-specific indirect age-standardized

10
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incidence rate for each cancer type and analytical period was calculated using standard methods
(Anderson and Rosenberg, 1998; Jekel et al., 1996; Selvin, 1996). This is the preferred method
for analysis of disease with small numbers of cases per analytical period. The expected number
of cases and rate was computed by applying the comparison population incidence rate to the
study area population for each analytical period using the indirect age-standardization method
(see EEP, 2016 for detailed information, including formulas). Following the methods of the 2012
study, the expected case count for both genders combined was computed by taking the sum of
the expected case counts used in the male and female-specific rate computations.

Standardized Incidence Ratios

The standardized incidence count of cancer for the study area was evaluated against the expected
incidence count in the form of standardized incidence ratios (SIR). An SIR greater than one (1.0)
indicates that the incidence of cancer in the study area is greater than the proportional cancer
incidence in the comparison population for that analytical period. An SIR less than one indicates
that the incidence of cancer in the study area population is less than expected based on the
comparison population’s rate. For statistical validity, SIRs and corresponding confidence
intervals were only calculated for time periods with four or more cases (Bender et al., 1990;
Caldwell, 1990; Thun and Sinks, 2004). The EEP is required to protect confidential data from
unlawful disclosure and therefore suppresses results for analytical time periods containing three
or fewer cases (EEP, 2016).

Statistical significance is determined by applying the Byar’s 99% confidence interval for the SIR
(Breslow and Day, 1987; Rothman and Boice, 1979, 1982; Sahai and Khurshid, 1983, 1996).
The EEP adopted the 99% confidence level following discussions at the local, state, and national
stages, and is used due to the multiple comparisons conducted in this study type (Anderson et al.,
2012; EEP, 2016). Statistical significance focuses on minimizing false positive interpretations. A
false positive occurs when the results appear to be elevated but are due to random variation. It
should be noted that a statistically significant SIR may be due to mathematical artifacts and not
truly be biologically meaningful or relevant (Bender et al., 1990; Besag and Newell, 1991).
When performing multiple analyses using the 99% confidence interval to interpret data, one
would expect approximately 1 in 100 (1%) of the analyses to have a statistically significant
interpretation resulting from random chance. Additional criteria to help identify meaningful
results include any final analytical period where the SIR is three or more standard errors above
1.0, as this may indicate an emerging cluster. Situations where some of these criteria are met but
that do not include the final analytical period are considered historical clusters that have resolved
and are thus not actionable (EEP, 2016).

Analysis of Temporal Trend

Kendall’s tau-b (or Kendall rank correlation coefficient) is a nonparametric measure of the
strength and direction of an association between two variables, in this case time and cancer
incidence rates. Kendall’s tau-b correlation test was used to examine temporal trends of
increasing or decreasing cancer incidence rates (Kendall, 1938). The Kendall tau-b statistic is an
appropriate method to investigate trends when there are relatively few analytical periods. The
Kendall tau-b tests the correlation between the analytical period-specific rate and the ordered
numeric designation of the analytical periods (i.e., analytical period 1980 to 1984 is number 1,
period 1985 to 1989 is number 2, etc.). The values of tau-b range from -1 (a consistent

11
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decreasing trend) to +1 (a consistent increasing trend). Values near zero indicate no trend. Trend
was indicated by statistically significant (p-value < 0.05) correlation coefficients (corresponding
roughly to a tau-b of + 0.70).

FINDINGS

Statistically Significant Cancer Results

Cancer incidence rates in cases per 100,000 person-years for Monticello and the associated
standardized incidence ratios are presented in Table 2. Comparisons for each cancer type,
analytical period, and gender combination are shown in Table 2.

No significantly elevated cancer incidence (i.e., SIR) was identified among any of the analytical
periods for any cancer type. Therefore, no excess cancer was identified in Monticello among any
of the cancer types for any analytical period for any gender category.

Compared to the 2012 study, this study identified 1 less case of lung and bronchus cancer in the
1995-1999 and 2000-2004 analytical periods (2 cases total), 1 less case of breast cancer in the
1995-1999 analytical period, and 1 less case of prostate cancer in the 1990-1994 analytical
period.

The three previous cancer statistical reviews that EEP has conducted for Monticello report
similar findings. In the 2006 and 2007 studies, lung and bronchial cancer was found to be
significantly elevated in one or more analytical periods (EEP, 2006; EEP, 2007). The 2007 study
also identified significantly elevated stomach cancer in one analytical period (EEP, 2007). The
2012 study reported significantly elevated lung and bronchus cancer within the combined gender
category for the analytical periods 1995-1999 (SIR = 3.3 [1.5-6.2]), 2000-2004 (SIR = 2.8 [1.1-
5.9], and 2005-2009 (SIR = 3.6 [1.2-7.1]). The 2012 study also identified significantly elevated
lung and bronchus cancer among males in the 1995-1999 analytical period (SIR = 3.5 [1.3-7.7])
(EEP, 2012).

Trends

Analysis of the changes in the rate of cancer incidence through time (i.e., a trend analysis)
identified types of cancer with increasing or decreasing trends, if present. Not all cancer types
that are elevated during one or more analytical periods will present a significant trend. Not all
cancer types with a significant trend will have significantly elevated cancer incidence rates.
However, it is possible that cancer types with a significant trend of increasing incidence will
eventually reach a time where the incidence is significantly elevated. To reiterate, Kendall Tau-b
values near +1 indicate a strong increasing trend, values near -1 indicate a strong decreasing
trend, and values near 0 indicate no trend.

No significant increasing or decreasing trends in cancer incidence were identified across any
analytical period for any cancer site.

12
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DISCUSSION

Cancer

There are several distinct cell types that make up the human body, including epithelial cells,
connective tissue cells, muscle cells, nerve cells, and blood cells. Each of these types arises from
stem cells or progenitor cells that divide and specialize (i.e., differentiate) to become different
kinds of tissues, forming organs and organ systems. Rapid cellular division and differentiation
occurs throughout fetal development and juvenile maturation. Once adulthood is achieved,
cellular division and differentiation are essentially limited to the replacement of damaged or
dying cells. For example, the adult body replaces white blood cells every thirty days and red
blood cells every four months. The process of cell division and differentiation is highly
regulated, and when uncontrolled, the process can lead to non-functional growths. These
nonfunctional growths are called neoplasms, or more commonly, cysts, polyps, or tumors. Most
neoplasms are benign, meaning they lack the ability to invade surrounding tissues or metastasize
(spread to other parts of the body) and can usually be treated or removed. Neoplasms that are
malignant, also known as cancers, can invade surrounding tissues or metastasize (King and
Robins, 2006; Weinberg, 2006).

Cancer is a broad group of more than 100 diseases that involve uncontrollable cell replication
and growth. Often these cells are “undifferentiated,” meaning they have lost their tissue-specific
characteristics. As these cells grow to form tumor tissue, they invade nearby healthy tissue or
spread via metastasis to other tissues. This invasion disrupts the functions of healthy tissue.
Cancer cells may also produce metabolic products that can be transported to other parts of the
body resulting in adverse health effects (NCI, 2015). The American Cancer Society (ACS)
estimates that about one in two men and one in three women will develop cancer (all invasive
sites) sometime in their life (called “lifetime risk™) (ACS, 2020; NCI, 2021a-b). In the United
States, cancer is the second leading cause of death (CDC, 2022). Among all causes of death,
approximately one in five men and women will die of cancer (ACS, 2020; NCI, 2021a-b). On
average, about one in nine people will develop two or more cancers in his or her lifetime
(Wilkins and Woodgate, 2008).

Risk factors contributing to the development of cancer include both inherent and external factors.
Inherent factors include a variety of genetic susceptibilities (e.g., BRCAI and BRCA2 gene
mutations). External factors include life choices and behaviors (e.g., tobacco use, alcohol use,
poor diet, obesity, lack of physical activity, excessive sunlight exposure, and sexual behavior),
medical conditions and medications, oncogenic pathogens, and chemical or radiological
environmental exposures. Cancer may be the result of several factors interacting together with a
triggering event (NCI, 2015).

Cancer Sites

The ACS and NCI maintain websites specific to cancer by type or anatomical site (ACS, 2022b;
NCI, 2021¢). Links to the relevant websites are available in the References and Resources
sections of this document, and readers interested in further information are encouraged to explore
them.
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Comparison to previous studies

The 2007 study sought to ensure that cancer incidence ascertainment was as complete as possible
through surveys and collaboration with Monticello residents. The UCR reviewed and validated
all reported cases and updated the registry data where appropriate. The data used by EEP for this
investigation included those data developed through the 2007 investigation processes.

Unlike previous studies, this study did not assess cancer incidence for the period 1973 to 1979.
Current UDOH cancer investigation protocols recommend cancer statistical review study periods
begin in 1980, dictated by the available years of population data (UDOH, 2016). This study
included the same five-year sequential analytical periods as the 2012 study to provide
comparability. Additional sequential five-year analytical periods were included according to
available cancer data.

Previous studies in 2006 and 2007 included an investigation period analysis (i.e., assessing
cancer incidence over the entire study period). However, this approach assumes factors
associated with cancer, cancer risk, cancer diagnosis, reporting, and cancer treatment remain
stable throughout the study period. Since this assumption is unlikely true, neither the 2012
investigation nor the present study included an investigation period analysis. Additionally,
current UDOH cancer investigation protocols do not recommend a cumulative study period
analysis (UDOH, 2016).

This study identified fewer cancer cases than the 2012 study in comparable analytical periods.
Geocoding methods employed by the EEP to obtain precise locations for each cancer case are
continuously improving. All cancer records used in previous studies were available to the EEP
for this study, differing only in the geocoding data which must be updated to conform to the
current U.S. census boundaries. Some cancer records listing “Monticello” as the city of residence
were geocoded to a census block group outside of the study area, and therefore not included in
the study population. When these now excluded cases are added to the included cases, the case
counts match the 2012 study across cancer site group and analytical period. These cases may
have been previously included in the study population based on the listed residential city due to a
lack of address data sufficient to geocode them to a census block group (i.e., non-geocodable)
when they truly fell outside of the study area. The cancer data are continuously refined to address
gaps as new information becomes available. These factors may account for the difference in
cases found between the 2012 and the present study.

The current study did not replicate the findings from any of the previous three studies. No
significant SIRs were found for any cancer site, in any analytical period, in any gender category.
The EEP feels that the present study continues the strength of the 2012 study, using the most
precise definition of the study area and the most consistent approach to population estimates.

Limitations

The public often wants public health investigations to link cancer risk to a putative
environmental concern. The methodology used in this investigation (i.e., calculation of indirectly
standardized incidence ratios) does not have the capability to definitively link elevated cancer
rates in the study population to any inherent or external risk factors, including environmental
exposures (dos Santos Silva, 1999; Esteve et al., 1994; Jekel et al., 1996; Kingsley et al., 2007;
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Mann, 2003).

These types of cancer statistical reviews are based on annual incidence data reported to the Utah
Cancer Registry. The incidence of cancer per year is dependent on the diagnoses of clinically
manifested cancers, and there are several limitations that can impede this linkage. There is
seldom any knowledge about the frequency, duration, or intensity of exposure to potential
environmental concerns in cancer victims. Cancer can also have a variable length latency period
(the period between exposure and the actual manifestation and diagnosis of cancer). Cancer can
be present for a substantial amount of time before an individual seeks medical assistance that
leads to diagnosis (Bray and Parkin, 2009; Izquierdo and Schoenbach, 2000; Parkin and Bray,
2009; Thoburn et al., 2007).

Cancer risk is thought to be the result of complex interactions between individual factors (e.g.,
genetics, behaviors, socioeconomics, etc.) and environmental exposures (e.g., occupational
exposures, domestic exposures, etc.). There is seldom sufficient information available to
statistically control for the many non-environmental factors that contribute to cancer risk, or
exposure to other potential environmental risks that are not the environmental concern in
question (Chaix et al., 2010; Merlo et al., 2012; Peterson et al., 2006; Prentice and Thomas,
1993). For small populations, the incidence of cancer tends to manifest in arbitrary

clusters. This tendency is a common phenomenon encountered when investigating the rate of
rare diseases in small populations. Often, a few types of cancer may be statistically elevated for
disparate periods, but that conclusion may change if the analytical periods are changed
(Greenland et al., 1986, 2000). Overcoming these limitations usually requires a comprehensive
assessment of individual risk supported by a clear and consistent trend of elevated rates for a
population.

This investigation used data from the UCR and U.S. Census Bureau. In Utah, the diagnosis of
cancer for all site categories is reportable to the UCR. When a Utah resident seeks diagnosis, a
report is generated, and the UCR will follow-up to confirm information and collect additional
factors about the case. This process occurs when cases are diagnosed in Utah, but may not occur
if a case is diagnosed outside of Utah. The UCR may also contain records of incidence of cancer
in persons who recently moved to the study area prior to their diagnosis. Alternatively, the UCR
may lack records on individuals who lived for most of their life in the study area but moved
elsewhere before seeking diagnosis and treatment. These situations create sampling biases. In the
absence of information, this investigation assumes that the sampling bias is non-systematic,
meaning the “move-in” and “move-out” situations balance each other. It is highly unlikely that
this assumption is true in all cases, and can be a significant limitation when the study population
is small.

The EEP uses U.S. Census data purchased from a commercial vendor, who has re-tabulated
1980, 1990, 2000, and 2010 data for the 2010 census block groups in Utah. Re-tabulation
involves population distribution weighting based on census blocks that may not be consistent
through time. The EEP estimates intercensal population counts using linear regression between
the known census tabulations. This methodology does not account for short-term population
growth dynamics (such as the zoning and development of a new subdivision), which can occur in
just a few years.
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As stated previously, the COVID-19 pandemic delayed the release of the 2020 U.S. census data
(USCB, 2021). The 2020 census data have not yet been sufficiently processed into a useable
form for this type of statistical review. Available 2020 census data indicate that the population of
Utah grew by about 18.4% since the 2010 census, while the population of Monticello remained
stable (USCB 2010a-b; USCB 2020a-b). An increase in cancer incidence for the state of Utah
commensurate with the population increase (i.e., approximately 18%) would be expected for the
period 2010 to 2020. Little to no change in cancer incidence would be expected in Monticello for
the same period. For this type of analysis, increased cancer incidence in the state of Utah (i.e.,
the comparison population) would result in a larger number of expected cancer cases in
Monticello when the state rates were applied to the study population. Given a stable number of
observed cases in Monticello, this larger number of expected cases would result in a lower SIR
and potentially mask significant SIRs in the 2010-2014 and 2015-2019 analytical periods.
However, this cannot be conclusively determined until the 2020 census data are available and
useable for this type of cancer statistical review.

Geocoded birth records were used to estimate the number of individuals born in or after the year
2000 to be removed from the population data used by this study. This method assumes that
individuals born in the study area (i.e., Monticello) reside in the study area for the duration of the
study period. This estimation method does not account for individuals born in or after 2000
moving in or out of the study area during the study period, which would alter the number of
excluded individuals. This method resulted in the most accurate estimation of individuals born in
or after 2000 for the defined census block groups of the study area, is the most specific to Utah,
and makes fewer assumptions compared to other methods of population estimation.

This investigation used population-based summary data rather than individual-level data. An
investigation of this type is termed an ecologic study. An interpretation error commonly
associated with ecologic investigations is to apply population-level risk findings to individuals.
This kind of interpretation error is called an “ecologic fallacy.” For example, a study may find a
higher cancer rate among part of the study population (e.g., males) when compared to the rest of
the state. This risk metric should not be applied to individuals, who may have no risk or a risk
several times higher than the population risk based on the individual’s genetic makeup,
behaviors, exposure history, and susceptibility or resiliency to cancer (Greenland, 2001;
Greenland and Robins, 1994; Izquierdo and Schoenbach, 2000; Morgenstern, 1982, 1995;
Rockhill, 2005).

CONCLUSIONS AND RECOMMENDATIONS

This study found no excess cancer in Monticello compared to the state of Utah in any cancer site
group for the study period 1980 to 2019.

This statistical review is the fourth such study conducted as a follow-up to the original public
health assessment in 1997, augmented by new cancer data received from the UCR. While this
study’s methodology is incapable of conclusively linking cancer in Monticello to any specific
environmental risk, it cannot preclude any link either. Previous studies yielded significantly
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elevated incidence of lung and bronchial cancer and stomach cancer, which were not replicated
by this study. The lack of significantly elevated cancer incidence found by this study does not
discount previous findings of significantly elevated cancer incidence, nor does it suggest that
environmental contaminant exposure from the MMTS or MVP did not play a role in cancer
incidence or other adverse health outcomes in Monticello in the past.

Based on the results of this statistical review, the EEP recommends the discontinuation of
scheduled follow-up cancer statistical reviews of Monticello. Assessment of cancer incidence in
Monticello may be conducted in the future by the EEP at the request of the San Juan County
health officer or in response to concerns from the community in collaboration with San Juan
Public Health Department.
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Figure 1. Maps detailing 2010 U.S. census blocks and location of Monticello, Utah.

”
- ' A
490379781002
-— ‘—\_.‘-“J I
: u;} 49937978 00, - -
— .' 4 d
- o ;\:‘- l
» l 1
L . : - e j
v ‘ \ -
o~ ,,.‘\“J o - -3
/ /// . e // - s-.‘ N
‘d,/. _f‘ ,n‘ ‘ £
- . ' J 490379781001
| 4 Li g 4 — /
¥ 0 0.5 1 2 3 4 Miles
B L st r v b byl
- - - e N
Monticello
State of Utah San Juan
County
B

28



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender.
Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

01 Oral cavity and pharynx

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

02 Esophagus

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

03 Stomach

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

04 Small intestine

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

05 Colon

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3

33



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

06 Rectum and recto-
sigmoid junction

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “<v3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

07 Anal, anal canal, and
anorectum

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

08 Liver and intrahepatic
bile duct

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

09 Gallbladder and biliary
ducts

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

10 Pancreas

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

11 Other digestive system

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3

39



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

12 Larynx

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

Sex

Case Count

99% Cl1

13 Lung and bronchus

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

>3

<3

8

2000-2004

<3

<3

>3

2005-2009

<3

<3

>3

2010-2014

<3

<3

<3

2015-2019

<3

<3

W2 w L wn e L

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate, but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

14 Other respiratory
system

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

15 Bones and joints

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

16 Soft tissues (including
heart)

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

Sex

Case Count

99% CI

17 Cutaneous melanoma

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

4

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

>3

[0.3, 3.3]

2015-2019

<3

<3

W2 w L wn e L

5

[0.2, 2.3]
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

18 Other non-melanoma
skin, excluding basal and
squamous cell carcinoma

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.
Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 F <3 — — —
1985-1989 F 4 745 | 09 |[0.2,3.0]
1990-1994 F <3 — — —
1995-1999 F 7 1449 | 1.4 |[04,3.4]
19 Breast 20002004 | F 4 838 | 0.7 | [0.1,2.4]
2005-2009 F 4 78.6 | 0.7 |[0.1,2.2]
2010-2014 F 5 913 | 0.8 |[0.2,2.2]
2015-2019 F 7 116.1 | 1.0 |[0.3,2.5]
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders
combined.

Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 F <3 — — —
1985-1989 F <3 — — —
1990-1994 F <3 — — —
. 1995-1999 F <3 — — —
20 Cervix 20002004 | F <3 — = —
2005-2009 F <3 — — —
2010-2014 F <3 — — —
2015-2019 F <3 — — —
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders
combined.

Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 F <3 — — —
1985-1989 F <3 — — —
1990-1994 F <3 — — —
1995-1999 F <3 — — —
21 Uterus 20002004 | F <3 — = —
2005-2009 F <3 — — —
2010-2014 F <3 — — —
2015-2019 F 4 663 | 2.5 |[04,7.8]
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders
combined.

Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI

1980-1984 F <3 — — —
1985-1989 F <3 — — —
1990-1994 F <3 — — —
1995-1999 F <3 — — —

22 Ovary 20002004 | F <3 — = —
2005-2009 F <3 — — —
2010-2014 F <3 — — —
2015-2019 F <3 — — —

50



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.
Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 F <3 — — —
1985-1989 F <3 — — —
1990-1994 F <3 — — —
) 1995-1999 F <3 — — —
23 Other female genital 20002004 F =3 — — —
2005-2009 F <3 — — —
2010-2014 F <3 — — —
2015-2019 F <3 — — —
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders
combined.

Analytical

Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 M 5 79.8 | 1.3 | [0.3,3.8]
1985-1989 M <3 — — —
1990-1994 M 4 76.0 | 0.5 | [0.1,1.7]
1995-1999 M 4 76.1 | 0.6 | [0.1,1.8]

24 Prostate 20002004 | M 4 753 | 0.4 | [0.1,1.4]
2005-2009 M 9 157.3 | 0.8 | [0.3,1.8]
2010-2014 M 9 147.0 | 0.9 | [0.3,2.0]
2015-2019 M 13 1954 | 1.2 | [0.5,2.3]

52



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.
Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 M <3 — — —
1985-1989 M <3 — — —
1990-1994 M <3 — — —
) 1995-1999 M <3 — — —
25 Testis 20002004 | M <3 — = —
2005-2009 M <3 — — —
2010-2014 M <3 — — —
2015-2019 M <3 — — —
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.
Analytical
Cancer Site Period Sex | Case Count | Rate | SIR | 99% CI
1980-1984 M <3 — — —
1985-1989 M <3 — — —
1990-1994 M <3 — — —
) 1995-1999 M <3 — — —
26 Other male genital 20002004 M =3 — — —
2005-2009 M <3 — — —
2010-2014 M <3 — — —
2015-2019 M <3 — — —
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

27 Bladder

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

28 Kidney and renal pelvis

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

29 Other urinary

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

30 Eye and orbit

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

31 Brain

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

32 Other central nervous
system

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3

60



Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

33 Thyroid

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

34 Other endocrine

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3~
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

35 Hodgkin’s lymphoma

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

Sex

Case Count

99% Cl1

36 Non-Hodgkin’s
lymphoma

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

4

2010-2014

<3

<3

<3

2015-2019

<3

<3

W2 w L wn e L

4
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Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

37 Multiple myeloma

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

38 Lymphocytic leukemia

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3 indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

39 Myeloid leukemia

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

40 Monocytic leukemia

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

78]
[}
»

Case Count

99% CI

41 Other leukemia

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

Wi LWL

<3
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Cancer Incidence Statistical Review for Monticello, San Juan Co., Utah

Table 2: Study results by cancer type, analytical period, and gender (continued).

Analysis of the incidence of primary cancer diagnoses among Monticello residents between 1980
and 2019 reported to the Utah Cancer Registry by site code. Case counts with “< 3” indicate a
stratum with three or fewer cases, resulting in suppression of the results. Case counts with “> 3”
means the case count was large enough to evaluate but was suppressed to protect confidential
data. Rates are crude incidence rates per 100,000 person-years. The SIRs are the standardized
incidence ratios (SIR) with Byar’s 99% confidence intervals (CI). Significance is indicated by
shading and bold text. Gender codes are “M” for male, “F” for female, and “B” for both genders

combined.

Cancer Site

Analytical
Period

Sex

Case Count

99% CI

42 Other sites/types (not
specified above)

1980-1984

<3

<3

<3

1985-1989

<3

<3

<3

1990-1994

<3

<3

<3

1995-1999

<3

<3

<3

2000-2004

<3

<3

<3

2005-2009

<3

<3

<3

2010-2014

<3

<3

<3

2015-2019

<3

<3

W2 w L wn e L

>3

[0.8, 8.2]
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Definitions

ACS American Cancer Society. The ACS, first established in 1913, is a nationwide
voluntary health organization dedicated to eliminating cancer. The society,
headquartered in Atlanta, Georgia, has over 900 offices throughout the United
States. ACS funding is used for patient support services, research, prevention,
detection and treatment, and society operations. For more information, see:
http://www.cancer.org.

ACS American Community Survey. The ACS is an ongoing survey that provides
annual updates to population and demographic estimates derived from census
data. The ACS is operated by the USCB. For more information see:
http://www.census.gov/acs/www/.

ATSDR Agency for Toxic Substances and Disease Registry. An agency with the Centers
for Disease Control and Prevention, National Centers for Environmental Health.
The ATSDR was created under the authority of the Comprehensive
Environmental, Compensation, and Liability Act (CERCLA). The role of the
ATSDR is to assess and document CERCLA sites and to provide documentation
and decision-making criteria for evaluating CERCLA sites. In some states, such
as Utah, the ATSDR works through a cooperative agreement with the state. For
more information see: http://www.atsdr.cdc.gov/.

CDC Centers for Disease Control and Prevention. A federal agency within the U.S.
Department of Health and Human Services responsible for investigating disease
trends and causalities and promoting best disease prevention practices. For more
information, see: http://www.cdc.gov/.

CI Confidence interval. Because there is some error in estimating a population
parameter, and that error increases as the population size decreases, a confidence
interval is used to indicate the degree of uncertainty associated with a parameter
estimate. It is important to remember that a CI of a particular level (for example, a
99% confidence interval) does not refer to a specific calculated interval. Rather,
the 99% probability relates to the reliability of the estimation procedure. Once a
study is done and a CI calculated, the interval either covers the true parameter
value or it does not (i.e., the probability is either 100% or 0%).

CIS Carcinoma in-situ is an early form of cancer that is defined by the absence of
tumor cell invasion into surrounding tissues. Instead, the lesion is flat or follows
the existing architecture of the affected organ. In this state, CIS seldom causes
clinical systems sufficient to prompt the affected person to seek medical
assistance and is generally undetected. CIS can progress to invasive tumors and
are considered a precursor or incipient form of cancer.

EEP Environmental Epidemiology Program. A program within the Bureau of
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Epidemiology, Division of Disease Control and Prevention, UDOH. The EEP was
established in 1996 and is responsible for investigating diseases related to the
environment. The program has three sections. One section conducts surveillance
and data management activities, including managing the UEPHTN. The second
section conducts health hazards risk assessment, including cancer investigations.
The program is staffed with personnel with experience and expertise in
environmental epidemiology, environmental sciences, toxicology, statistics,
public health informatics and geomatics, and health education. The third section
oversees state environmental sanitation rules and regulations. For more
information see: http://health.utah.gov/environepi/.

GeoLytics is a commercial vendor of census and demographic data calibrated to
the 2010 census boundaries. The EEP has purchased 1970, 1980, 1990, 2000, and
2010 census data from GeoLytics to be the basis for estimating intercensal
population counts for each of the 1,690 census block group boundaries in Utah.
Population counts are aggregated into 5-year age groups for each sex. For more
information see: http://www.geolytics.com/.

Geographic Information Systems. A GIS includes computer software and
geographically referenced data. The EEP uses QGIS as the computer software,
and obtains data from the UGRC.

International Classification of Disease - Oncology, 3rd Edition. The ICD-O-3 is
one of many internationally established coding standards for coding site
(topography) and histology (morphology) of neoplasms (cancers). For more
information see: http://www.who.int/classifications/icd/adaptations/oncology/en/.

The term incidence refers to new cases occurring in a period, usually
annually. Cancer incidence is the number of new cases that occurred in a year.
New cancer cases occur when a diagnosis is made. For more information, see:
www.cancer.gov/publications/dictionaries/cancerterms/def/incidence.

Monticello Mill Tailings Site. One of two superfund (NPL) sites associated with
the uranium milling operations that occurred in Monticello. The MMTS is
specifically the site of the mill tailings (radioactive waste materials) that were
located just south of Monticello. For more information see:
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=91001QKV.txt

Monticello Vicinity Properties. Also called Monticello Radioactively
Contaminated Properties. One of two superfund (NPL) sites associated with the
Uranium milling operations that occurred in Monticello. The MVP is specifically
associated with private and commercial properties in Monticello that were
contaminated with materials from the MMTS. For more information see:
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=9100M YEA .txt
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National Cancer Institute. The NCI is one of the National Institutes of Health and
part of the U.S. Department of Health and Human Services. The NCI was
established under the National Cancer Act of 1937 and is primarily responsible
for conducting surveillance and research about cancer incidence, diagnosis,
prevention, treatment, and rehabilitation. The SEER program is operated by the
NCI. For more information see: http://www.cancer.gov/.

National Priority List. A list of sites of national priority, also called superfund
sites, among the known releases or threatened releases of hazardous substances,
pollutants, or contaminants throughout the United States and its territories. NPL
sites are eligible for long-term remedial investigation and remedial action. Once a
site is placed on the NPL, a series of activities are conducted by the U.S.
Environmental Protection Agency, other federal agencies, and in Utah, the Utah
Department of Environmental Quality, which leads to cleanup and remediation.
Some of those activities involve health assessments conducted by the UDOH. For
more information see: http://www.epa.gov/superfund/sites/npl/.

The term prevalence refers to the number of cases that exist either at a moment in
time or during a time period (e.g., annual, lifetime, etc.). When using this term,
the time should be included. Cancer prevalence is the total number of cases that
exist. For more information,
see:www.cancer.gov/publications/dictionaries/cancer-terms/def/prevalence.

R is a globally recognized system of integrated open-source computer software
products provided by the Comprehensive R Archive Network (CRAN). The
application is developed using a collaboration of contributing developers with
expertise in a variety of fields, including epidemiology and public health
statistics. The R application includes a large variety of data manipulation and
statistical analysis methodologies. In this study, the EEP used version 4.0. For
more information, see: https://cran.r-project.org.

Sometimes called an incidence rate; this is a ratio of the cancer incidence (the
number of new cancer diagnoses) over the total population. When computing a
multi-year rate, the total population added from each year of the rate period is
used to get the rate. For more information, see:
www.cancer.gov/publications/dictionaries/cancer-terms/def/incidence.

Surveillance, Epidemiology and End Results Program. The SEER program is an
agency within the NCI. The SEER program works with state cancer registries to
develop and disseminate incidence and mortality statistics about cancer in the
United States. The SEER program also establishes standards for the analysis of
cancer data and interpretation of cancer statistics. For more information see:
http://seer.cancer.gov/.

Standardized incidence ratio. Please refer to the UDOH cancer investigation
protocol document in the reference section for an in-depth explanation.
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San Juan Public Health Department. One of thirteen local health departments
serving Utah residents. For more information see:
https://sanjuanpublichealth.org/.

Utah Cancer Registry. The UCR is operated under authority from the UDOH by
the University of Utah. The UCR was established in 1966 to be a statewide
population-based cancer registry. Utah administrative rule requires the reporting
of cancer diagnoses to the UCR. The UCR collaborates with the NCI, SEER, and
the North American Association of Central Cancer Registries to implement data
standards for cancer data. The UCR provides cancer to the EEP through the
UEPHTN. For more information, see: https://uofuhealth.utah.edu/utah-cancer-
registry/.

Utah Department of Health. The UDOH is one of the executive agencies within
the Utah state government. The UDOH strives to improve health in Utah through
promoting healthy lifestyles, evidence-based interventions, creating healthy and
safe communities and eliminating health disparities. The EEP is a program within
the UDOH. For more information, see: http://health.utah.gov/.

Utah Environmental Public Health Tracking Network. The UEPHTN is a data
warehouse that contains health outcome, environmental, and supporting data.
Data from the UCR and population data derived from the USCB are
warehoused in the UEPHTN. For more information see:
http://health.utah.gov/enviroepi/activities’ EPHTP/NewEPHT/ephtpnew.htm.

Utah Geospatial Resource Center (formerly named Automated Geographic
Reference Center). An agency within the Utah Department of Information
Technology, responsible for maintaining a repository of geographic information
system (GIS) data files and GIS functionality. For more information see:
http://gis.utah.gov/.

U.S. Census Bureau. Officially the “Bureau of the Census,” the USCB is an
agency authorized by Federal law, within the U.S. Department of Commerce that
is charged with preparing and conducting regular surveys and censuses of the
United States population. In addition to the decennial population survey, the
USCB conducts several other surveys and has recently implemented the ACS. For
more information, see: http://www.census.gov/.

The World Health Organization is an agency of the United Nations that deals with
international health concerns and policies. For more information, see:
http://www.who.int/en/.
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Resources
American Cancer Society:
American Society of Clinical Oncology:

Huntsman Cancer Institute:

Intermountain Healthcare Cancer Services:

National Cancer Institute:
UDOH Cancer Control Program:

UDOH Tobacco Prevention
and Control Program

Utah Radon Program
(including discounted tests)

Utah Cancer Action Network:

Utah Cancer Specialists:

www.cancer.org/cancer/all-cancer-types.html
WWWw.cancer.net/cancer-types
healthcare.utah.edu/
huntsmancancerinstitute/cancer-information/

cancer-types-and-topics

intermountainhealthcare.org/
services/cancer/Pages/home.aspx

WWW.cancer.gov
cancerutah.org
www.tobaccofreeutah.org
deq.utah.gov/ProgramsServices/
programs/radiation/radon
www.ucan.cc

www.utahcancer.com
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