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Abstract

Purpose—This study is the first to comprehensively describe incidence rates and trends of
screening-amenable cancers (colorectal, lung, female breast, and cervical) among non-Hispanic
AI/AN (NH-AI/AN) people.

Methods—Using the United States Cancer Statistics AI/AN Incidence Analytic Database, we,
calculated incidence rates for colorectal, lung, female breast, and cervical cancers for NH-AI/AN
and non-Hispanic White (NHW) people for the years 2014-2018 combined. We calculated age-
adjusted incidence rates (per 100,000), total percent change in incidence rates between 1999 and
2018, and trends over this time-period using Joinpoint analysis. Screening prevalence by region
was calculated using Behavioral Risk Factor Surveillance System data.

Results—Rates of screening-amenable cancers among NH-AI/AN people varied by geographic
region and age at diagnosis. Over half of all lung and colorectal cancers in NH-AI/AN people
were diagnosed at later stages. Rates of lung and colorectal cancers decreased significantly
between 1999-2018 among NH-AI/AN men, but no significant changes were observed in rates
of screening-amenable cancers among NH-AI/AN women.

Conclusion—This study highlights disparities in screening-amenable cancers between NH-
AIl/AN and NHW people. Culturally informed, community-based interventions that increase
access to preventive health services could reduce cancer disparities among Al/AN people.
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Introduction

Methods

Screening-amenable cancers, which include colorectal, lung, female breast, and cervical,
are cancers for which the U.S. Preventive Services (USPSTF) has found sufficient evidence
that early detection through screening tests, together with follow-up of abnormal tests
and treatment, is beneficial in improving cancer-related outcomes, including mortality
[1-4]. Screening uptake and incidence rates of these cancers vary substantially by race
and ethnicity [5-9]. Access to healthcare remains a challenge among American Indian
and Alaska Native (Al/AN) people, who continue to experience systematic racism,
discrimination, and other social determinants of health that result in differential access to
preventive services [10-12]. However, for certain groups such as American Indian and
Alaska Native (AI/AN) people, accessing cancer screening services can be especially
cumbersome due to lack of health service availability, distance to care, and financial and
cultural barriers [13-15].

This is the first study to use cancer incidence data corrected for racial misclassification and
regional screening prevalence data to provide a comprehensive description of disparities in
four screening-amenable cancers for NH-AI/AN people. Studying specific cancers for which
access to screening services is especially consequential for outcomes may offer insights into
potential means for reducing cancer disparities among Al/AN people.

Cancer cases

Cases of four screening-amenable cancers- colorectal, lung, female breast, and cervical-
were obtained from U.S. Cancer Statistics data [16], which includes cancer registry

data from Centers for Disease Control and Prevention’s (CDC) National Program of
Cancer Registries (NPCR) [17] and the National Cancer Institute’s (NCI) Surveillance,
Epidemiology, and End Results (SEER) Program [18]. Prostate cancer was not included
in this study, as the USPSTF does not currently recommend screening for prostate cancer
unless men express preference for screening after being informed of and understanding
the benefits and risks [19]. Incidence data from both NPCR and SEER registries must
meet rigorous quality control standards each year. During the period covered by this study
(2014-2018 for incidence rates, 1999-2018 for trends), tumor histology, tumor behavior,
and primary cancer site were classified according to the Third Edition of the International
Classification of Disease for Oncology (ICD-0O-3).

Previous data has shown that racial misclassification of AI/AN people in cancer registry data
can lead to underestimation of cancer incidence rates [20]. To reduce this misclassification,
cancer registry data were linked with the Indian Health Service (IHS) patient registration
database using previously established and validated techniques that improve accuracy of
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cancer incidence estimates among AI/AN populations [20, 21]. All case records from each
state were linked with the IHS patient registration database to identify AI/AN cases that
had been misclassified as non-Al/AN in the central cancer registry data. These linkages
are a routine part of annual registry operations [22]. Data from both registry programs are
combined to create the U.S. Cancer Statistics AI/AN Incidence Analytic Database (USCS
AIAD), the analytic database used for this study [23].

In addition to the data linkages, racial misclassification is addressed in two additional
ways [23]. Firstly, to avoid underestimating incidence rates in AI/AN people, all analyses
were limited to NH-AI/AN people. Previous analyses revealed that the updated bridged
intercensal population estimates substantially overestimated Al/AN people of Hispanic
origin [24]. NHW was chosen as the most homogenous reference population [20]. This
is consistent with prior publications and allows for the assessment of disparities [21].
Therefore, all the analyses in the present study are limited to non-Hispanic people.

Secondly, analyses were restricted to purchased/referred care delivery area (PRCDA)
counties, which contain, or are adjacent to, federally recognized tribal lands. Racial
misclassification of AI/AN people is lower in PRCDA counties. [20]. These counties

are grouped by state into six geographic regions: the Northern Plains, Alaska, Southern
Plains, Pacific Coast, East, and Southwest. These counties and regions have been described
previously [21, 25].

Screening and health care access data

We described up-to-date screening prevalence in the Behavioral Risk Factor Surveillance
System (BRFSS) for colorectal [26], female breast [27], and cervical [28] cancers, consistent
with USPSTF recommendations at the time of the data [19, 29]. Up-to-date screening was
defined as the following: received one or more of the recommended CRC tests-fecal occult
blood test, colonoscopy or sigmoidoscopy-within the recommended time interval: yes/no;
mammogram within the last 2 years: yes/no; and received a Pap test within the past 3 years
or received an HPV test within the past 5 years: yes/no). We also described the prevalence of
health care access (health care coverage status in the past 12 months; continuously insured
for the past 12 months versus uninsured for part or all of the past 12 months) [30]. The
BRFSS questionnaire contains a core set of questions that are asked annually and two sets

of questions (rotating core) that are alternated biannually [31]. We included only BRFSS
data from the years of the study period that had available screening prevalence data; 2014,
2016 and 2018. Lung cancer screening was not included due to the limited number of states
that included lung cancer screening in the optional module [32]. Screening variables were
limited to individuals meeting the age criteria for USPSTF recommendations for routine
screening of adults at average risk from 2014-2018 (CRC 50-75, breast 5074, cervical
cancer 21-65).

Statistical analyses

Cancer incidence rates among NH-AI/AN and NHW people were expressed per 100,000
population and were directly age-adjusted, using 19 age groups, to the 2000 US standard
population using SEER*Stat software, version 8.3.9 [33]. We calculated confidence intervals
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(Cls) for age-adjusted rates and rate ratios (RRs) on the basis of methods described by
Tiwari et al. [34].

Sub-analyses included age-adjusted incidence rates by IHS region, age group, and by
cancer stage at diagnosis. Age was divided into groups: < 50, 50-64, 65-74, and 75

+ for colorectal, lung, and female breast cancer, and < 20, 20-34, 35-54, 55-74, and

75 + for cervical cancer. The cutoff for the youngest group was based on, or was as

close as possible to, ages of the United States Preventive Services Task Force (USPSTF)
screening recommendations. Cancer cases diagnosed during 2014-2018 were staged using
the following Merged Summary Stage (Derived SS2000 and SEER Summary Stage 2000)
[23, 35] categories: /ocalized for disease limited to the organ of origin, regional for disease
that has extended beyond the limits of the organ of origin via direct extension or lymph
nodes, distant for disease metastasized to parts of the body not directly adjacent to the organ
of origin, and unstaged for instances where stage was undocumented in the medical record
or when there was insufficient documentation in the medical record to determine the stage at
diagnosis.

Total percent change in incidence rates from 1999 to 2018 was calculated for each cancer
site. Additionally, cancer incidence trends (1999 to 2018) were estimated by Joinpoint
regression using software developed by the NCI (Joinpoint Regression Program version
4.9.0.0). Average annual percent change (AAPC) for the time period was calculated for each
cancer site by sex and region for NH-AI/AN and NHW people.

In order to adjust the sampling bias from BRFSS data, raking or iterative proportional
fitting was used to weight the data. The proc surveyfreq function in SAS (version 9.4,
Research Triangle Institute, Research Triangle Park, NC) was used to calculate the weighted
prevalence of screening and health care access variables by region and gender for NH-
Al/AN and NHW people.

Colorectal cancer

Colorectal cancer incidence rates were higher among NH-AI/AN compared to NHW women
for most age groups in the United States overall and Northern Plains, Alaska, Southern
Plains and Pacific Coast (RRs: 1.22-3.54) (Table 1, Supplemental Table 1). Approximately
56% of colorectal cancers among NH-AI/AN women were diagnosed at regional or distant
stages (Table 2) compared to 53% among NHW women. This was consistent across all
regions (52.2-59.4%) for NH-AI/AN women, while the range of later-stage cancers among
NHW was narrower across regions (49.9-54.8%). Rates of local, regional, and distant
colorectal cancer were higher among NH-AI/AN compared to NHW women in every
region (RRs: 1.27-3.19) except the East and Southwest (Table 2, Supplemental Table 2).
Rates decreased among NH-AI/AN and NHW women (- 17.9% vs — 35.3%, respectively)
between 1999-2018 (Fig. 1). Trends in colorectal cancers among NH-AI/AN women did
not change during this time but decreased significantly among NHW women (AAPC: -
2.2) (Fig. 1). Regionally, significant decreases were observed in colorectal cancer incidence
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among NH-AI/AN women in the Northern Plains (AAPC: — 1.7) and East (AAPC: - 2.5)
while increases were observed in the Southwest (AAPC: 3.9) (Supplemental Table 3).

Colorectal cancer incidence rates among NH-AI/AN men were higher than NHW rates
across all age groups in the U.S. and in the Northern Plains, Southern Plains, and Alaska
regions (RRs ranged from 1.30-2.56) (Table 1, Supplemental Table 1) and in men under

75 years of age in the Southwest (RRs:1.19-1.36). Rates were lower for NH-AI/AN men

in the East region for all age groups combined (RR = 0.72). Approximately 56% and

54% of colorectal cancers in the United States were diagnosed at regional or distant stages
in NH-AI/AN and NHW men, respectively (Table 2). Regional stage percentages ranged
from 51.4% to 64.0% in NH-AI/AN men and 52.0% to 55.2% in NHW men. Rates of
later-stage colorectal cancers (regional and distant stage) were higher among NH-AI/AN
men compared to NHW men in the Northern Plains, Southern Plains and Alaska (RRs:
1.64-2.91) (Table 2, Supplemental Table 2), but regional stage rates were lower among
NH-AI/AN in the East (RR = 0.65). In NH-AI/AN men, rates decreased by 38.7% compared
to a 40.8% decrease among NHW men between 1999-2018 (Fig. 1). Significant decreases in
incidence rates were observed for both groups (NHW AAPC: - 2.7 vs NH-AI/AN AAPC: -
0.9), but these trend decreases were larger in NHW men. Colorectal cancer incidence rates
decreased among NH-AI/AN men in the Pacific Coast (AAPC: - 2.0) and East (AAPC: -
2.4) only, while rates decreased among NHW men across all regions (Supplemental Table
3).

Lung cancer

Lung cancer incidence rates were higher among NH-AI/AN compared to NHW women

for all ages combined and among most age groups in the United States overall, Northern
Plains, Alaska, Southern Plains and Pacific Coast (RRs: 1.07-2.21) (Table 1, Supplemental
Table 1). Nearly two-thirds (65.4% and 63.5%) of all lung cancers in NH-AI/AN and NHW
women, respectively, were diagnosed at later stages (Table 2). Regionally, percent later-stage
lung cancer ranged from 61.6% to 71.8% among NH-AI/AN women and from 58.6% to
67.3% among NHW women. Rates for distant stage lung cancer were elevated in every
region except the East and Southwest (RRs: 1.28-2.15) (Table 2, Supplemental Table 2). In
the Southwest, rates were lower than NHW rates across all stages (RRs: 0.18-0.38). While
lung cancer rates decreased by 12.7% for NHW women from 1999 to 2018, they increased
1.5% among NH-AI/AN women during the same period (Fig. 1). The trend in the lung
cancer incidence rates was stable in NH-AI/AN women but decreased significantly in NHW
women (AAPC:- 0.6).

Lung cancer incidence rates among NH-AI/AN men were higher compared to NHW men in
the 50-64 and 6574 age groups in the United States (RR = 1.12 and 1.13, respectively),
and for all ages combined (RR = 1.09) (Table 1, Supplemental Table 1). These findings
were consistent in the Northern Plains, Alaska, and the Southern Plains, where rates for

the 50-64, 65-74, 75 + age groups were all higher among NH-AI/AN men compared to
NHW men (RRs: 1.36-2.18). Lung cancer incidence rates were lower among NH-AI/AN
compared to NHW men in the older age groups (65 +) in the East and Southwest (RRs
ranged from 0.41-0.73) as well as all age groups combined (RR = 0.71 in the East, and 0.41
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in the Southwest). Rates of later-stage lung cancers were higher (RRs: 1.10-2.89) among
NH-AI/AN men compared to NHW men in most regions, but lower in the Southwest and
East. In the United States, approximately 70% of lung cancers among NH-AI/AN men and
68% among NHW men were diagnosed at later-stage (Table 2). Regionally, the percentage
of lung cancers diagnosed at later-stage ranged from 65.1% to 77.4% among NH-AI/AN
men and from 62.6% to 70.3% among NHW men. Rates decreased by 19.6% among
NH-AI/AN men compared to 38.1% in NHW men (Fig. 1). Trends decreased significantly
in both NH-AI/AN and NHW men, but the decreases were larger among NHW men (NHW
AAPC: - 2.4 vs Al/AN AAPC: - 1.5) (Fig. 1). Lung cancer incidence rates decreased
among NH-AI/AN men the Northern Plains (AAPC: - 1.6) only, while rates decreased
across all regions for NHW men (Supplemental Table 1).

Breast cancer

Female breast cancer incidence rates were lower among NH-AI/AN compared to NHW
women in the United States for all age groups combined (RR = 0.84) and across each

age group (RRs: 0.80-0.87) (Table 1, Supplemental Table 1). Rates were also lower across
most age groups in the Southwest (RRs: 0.49-0.57) and East (RRs: 0.56-0.68), but higher
overall in the Northern Plains (RR = 1.07), Alaska (RR = 1.14) and Southern Plains (RR

= 1.24). Breast cancer incidence rates were also higher among NH-AI/AN women for the
youngest age group in the Southern Plains (RR = 1.37). Approximately 36% of all breast
cancers among NH-AI/AN women were diagnosed at later stages compared to 29.2% in
NHW women (Table 2). Rates for regional and distant breast cancer were higher among
NH-AI/AN compared to NHW women in the Northern Plains, Southern Plains and Alaska
(distant only) (RRs: 1.19-1.84), but lower in the Southwest (RRs: 0.60-0.65) (Table 2,
Supplemental Table 2). Between 1999-2018, rates decreased for both NH-AI/AN and NHW
women (- 1.6% vs — 9.1%) (Fig. 1). Overall trends have not changed in this time-period
among Al/AN women but have decreased among NHW women (AAPC: — 0.5). Trends
increased among NH-AI/AN women the Northern Plains (AAPC: 0.9) and East (AAPC: 1.4)
while they decreased for NHW women in 5 out of the 6 regions (Supplemental Table 3).

Cervical cancer

Cervical cancer incidence rates were elevated across all ages among NH-AI/AN compared
to NHW women the United States (RR = 1.58), as well as ages 20 + (RRs: 1.26-1.84)
(Table 1, Supplemental Table 1). Compared to NHW women, incidence was also elevated
in the Northern and Southern Plains among NH-AI/AN women aged 20-34 (RR = 2.35 and
2.68, respectively), 35-54 (RR = 1.77 and 1.61, respectively), and 75 + years (Southern
Plains only, RR = 3.34), and in Alaska among the 20-34 age group (RR = 3.54). Nearly
49% of all cervical cancers among NH-AI/AN women were diagnosed at later stages (Table
2), and regional rates were elevated in the Northern Plains, Alaska, Southern Plains and
Pacific Coast (RRs ranged from 1.73-2.94) (Table 2, Supplemental Table 2). Rates of distant
cervical cancer were higher among NH-AI/AN women overall in the United States (RR =
1.83) and in the Southern Plains (RR = 1.85) compared to NHW women. Incidence rates
decreased among NH-AI/AN and NHW women between 1999-2018 (- 26.2% vs — 21.7%)
(Fig. 1). Trends in cervical cancer incidence rates did not change during this time-period
for NH-AI/AN women but decreased significantly for NHW women (APC: — 1.1). Trends
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decreased among NH-AI/AN women in the Southwest only (AAPC: — 1.9) (Supplemental
Table 3).

Cancer screening prevalence and health care access

Prevalence of up-to-date screening for colorectal, breast, and cervical cancer, as well as
access to health care, are shown in Table 3. Screening prevalence varied by geographic
region among NH-AI/AN people and between NH-AI/AN and NHW people. Colorectal
cancer screening prevalence ranged from 53.9% to 74.1% in NH-AI/AN women. Breast
cancer screening prevalence ranged from 64.8% to 79.8%, and the cervical cancer screening
ranged from 79.3% to 94.5%. Less geographic variation was observed in screening
prevalence for NHW women. Similar geographic variation was observed in colorectal cancer
screening prevalence among NH-AI/AN men. Prevalence ranged from 41.6% to 61.9% in
NH-AI/AN men and from 61.0% to 72.6% in NHW men.

Overall prevalence of health care access was 78.1% among NH-AI/AN women and 73.1%
among NH-AI/AN men. Prevalence in NHW women and men was 86.1% and 84.5%,
respectively. Prevalence of health care access ranged from 73.4% to 81.9% in NH-AI/AN
women and from 70.0% to 87.2% in NH-AI/AN men (Table 3).

Discussion

This study highlights the substantial disparities in screening-amenable cancers between NH-
AI/AN and NHW people. These disparities manifest themselves in elevated incidence rates,
later-stage diagnoses, lower prevalence of screening, and growing disparities in incidence
rates. Al/AN people in some regions have a lower risk of certain cancers relative to

White people, particularly for lung, colorectal, and female breast cancers. Moreover, while
incidence rates for colorectal and lung cancers decreased among NH-A/IAN men, these
improvements are often smaller than decreases observed among NHW people. Variations in
rates of these cancers can be due to differences in the prevalence of individual level risk
factors, such as commercial tobacco use [36] and HPV infection [37]. These differences can
also reflect variation in social determinants of health, including access to care and preventive
services, such as screening.

Our data show that colorectal, lung, breast, and cervical cancers are being diagnosed at later
stages in high proportions among Al/AN people in many geographic areas. Availability of
timely screening services could play a role in disparities. Based on BRFSS data concordant
with the incidence data presented in this study, we found that NH-AI/AN people in most
regions had low prevalence of up-to-date screening across these cancers. These findings
add to the evidence that individuals who are not up-to-date with cancer screening are
disproportionately found among segments of the US population that experience cancer
health disparities, including individuals in racial and ethnic minority groups [38].

Improving access to care, community outreach and accessibility of screening services,
paired with particular efforts to reach groups that have been economically/socially
marginalized could increase screening uptake [39, 40]. Studies have found outreach
interventions [41] to be effective in bolstering colorectal cancer screening participation [42—
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44]. Other factors associated with lower screening utilization include lack of transportation,
rurality and distance from services, lower income, language barriers, and lack of health
insurance [5, 6, 13, 45, 46]. Few studies describe lung cancer screening data. Provider
knowledge, access to care, and other sociodemographic factors have been shown to
influence lung cancer screening utilization [47, 48]. Uptake of lung cancer screening
remains low nationwide [49, 50], and false positive rates are relatively high [51]. A recent
study conducted in an urban Minnesota community clinic serving tribal populations found
similar barriers to lung cancer screening including provider and patient knowledge, trust,
fear and resources and capacity as barriers to lung cancer screening [52]. Future efforts to
understand the factors driving disparities in guideline-concordant screening could aid in the
reduction of region-specific disparities in incidence rates of screening-amenable cancers.

To address some of the challenges in cancer screening among Al/AN people, there are
several successful examples of cancer control programs lead by tribal organizations [42,

44, 53]. The Fond du Lac Human Services Division works closely with Minnesota’s Sage
Screening Programs to provide free and timely access to breast and cervical screenings

for state women [54]. The American Indian Cancer Foundation has developed the Blue
Beads Campaign to increase education and awareness about colorectal cancer and screening
among AI/AN communities and has been successful in reaching over 2000 people in the
communities they serve [55]. The Inter-Tribal Council of Michigan aims to address health
disparities through their Three Fires Cancer Consortium that provides training and resources
to local tribal coordinators and staff to improve cancer screening and early diagnosis for
their communities [56]. Nationally, the IHS provides direct clinical and preventive services
through its network of IHS funded self-governance tribal health facilities and direct services
clinics. These are examples of ongoing efforts and successful programs aimed at improving
cancer screening and access to care for AlI/AN people lead by tribal organizations. Cancer
prevention programs that incorporate tribal culture and traditional practices into community-
based and culturally appropriate interventions, such as these, have been shown to be
effective [57, 58].

This study has limitations. The methodology used to address racial misclassification does
not account for individuals who are not members of federally recognized tribes, are not
eligible for IHS services, or have not previously accessed IHS services. Individuals living

in non-PRCDA areas are excluded from analyses, and therefore these results may not

be generalizable to all AI/AN people in the United States. The exclusion of Hispanic

Al/AN people may disproportionally impact some states and regions. Cancer risk factors
associated with these cancers were outside the scope of this study [59]. Screening data

from the BRFSS may be subject to sampling biases, especially in AI/AN communities
where some households may not have a landline or cell phone [60]. It is also only
administered in English and Spanish, which may not represent the languages spoken at
home by AI/AN people. Data from BRFSS are self-reported and therefore may be subject
to misclassification. BRFSS data presented here are at a national/regional level and are
descriptive in nature. Screening data sourced from BRFSS cannot be analyzed according to
PRCDA county as the data are available and weighted at the state, not county level. Because
the BRFSS data cannot be limited to PRCDA counties, the incidence data and screening data
are not necessarily representative of the same underlying populations. Screening impacts
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mortality related to these cancers. Updated mortality data for AI/AN people, that has been
corrected for racial misclassification, is not available for the timeframe of this study. There
are limited data on known social determinants of health care access, which might otherwise
allow for greater insights into observed variations in incidence of screening-amenable
cancers by stage at diagnosis and receipt of screening services.

This study reveals geographic differences in the incidence of screening-amenable cancers
among NH-AI/AN people in the United States. Opportunities to reduce cancer disparities
include efforts to improve screening uptake and reduce inequities in the underlying social
determinants of health that drive cancer risk, including access to care as well as the
economic and physical environments [61]. Additionally, the further development of ongoing
efforts towards culturally informed, community-based interventions led by, or in conjunction
with, tribal communities should be continued. Ongoing improvement of data quality and
completeness for AlI/AN people will aid in the more comprehensive description of cancer
prevention and control efforts for this population. Combined, these efforts will help to
promote recommended screening for cancer and increased access to preventive health
services that could help reduce persistent disparities in late-stage cancer incidence and
reduce cancer deaths among Al/AN people.
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Fig. 1.

Togtal percent change and average annual percent change for screening-amenable cancer
rates® among non-Hispanic AlI/ANP and non-Hispanic White women and men, 1999 to 2018,
PRCDA Counties, United States.

PRCDA indicates Purchased/Referred Care Delivery Area; Al/AN: non-Hispanic American
Indian/Alaska Native; NHW: non-Hispanic White RR, Rate Ratio

Source: National Program of Cancer Registries and Surveillance, Epidemiology, and End
Results SEER*Stat Database: U.S. Cancer Statistics American Indian and Alaska Native
Incidence Analytic Database—1998-2018. United States Department of Health and Human
Services, Centers for Disease Control and Prevention. Released June 2021, based on the
2020 submission.

States that have at least one PRCDA-designated county, grouped by Indian Health

Service (IHS) region are: Alaska (Alaska), Pacific Coast (California, Idaho, Oregon, and
Washington), Southwest (Arizona, Colorado, Nevada, New Mexico, and Utah), Northern
Plains (Indiana, lowa, Michigan, Minnesota, Montana, Nebraska, North Dakota, South
Dakota, Wisconsin, and Wyoming), Southern Plains (Kansas, Oklahoma, and Texas), and
East (Alabama, Connecticut, Florida, Louisiana, Massachusetts, Maine, Mississippi, New
York, North Carolina, Pennsylvania, Rhode Island, South Carolina, and Virginia). The
percentage of the American Indian/Alaska Native population living in a PRCDA-designated
county from 2014-2018 was 53.3% for the United States; by IHS region, these percentages
were: Alaska=100%; Pacific Coast=60.3%; Southwest=83.9%; Northern Plains=54.3%;
Southern Plains=56.7%; and East=16.8%.

@Rates are per 100,000 people and are ageadijusted to the 2000 U.S. standard population (19
age groups - Census P251130).

PAI/AN race is reported by NPCR and SEER registries or through linkage with the IHS
patient registration database. Includes only AI/AN of nonHispanic origin.

®The change in rates was calculated as the total percentage change from the rate in 1999 to
the rate in 2018.

dAAPC represents average annual percent change in rates between 1999 and 2018,
calculated using joinpoint regression. *Indicates AAPC is statistically significantly different
from zero (2-sided p<0.05)
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Prevalence of up-to-date screening?and health care access? in non-Hispanic American Indians/Alaska Native®

and non-Hispanic White People eligible for screening? (BRFSS 2014, 2016, 2018) by IHS region

Gender  Region % up-to-date on recommended screening % responding “yes” to access to care®
Colorectal Breast Cervical
AI/AN  White AI/AN  White AI/AN  White AI/AN White
Women
Northern plains 58.6 69.8 775 78.7 89.4 90.2 81.9 88.4
Alaska 65.1 64.3 79.8 69.1 94.5 87.3 78.8 80.3
Southern plains 67.5 67.2 75.8 73.9 79.9 87.0 NA NA
Southwest 53.9 68.3 64.8 2.7 79.3 87.3 78.6 84.5
Pacific coast 74.1 74.4 76.9 79.1 93.0 88.7 73.4 83.8
East 60.7 70.2 76.1 78.8 85.0 89.9 77.3 85.7
Total United States  62.4 70.3 74.8 78.0 84.8 89.4 78.1 86.1
Men
Northern plains 58.8 67.6 NA NA NA NA 71.7 86.0
Alaska 61.9 61.0 NA NA NA NA 71.9 76.3
Southern plains 53.3 65.3 NA NA NA NA
Southwest 41.6 67.9 NA NA NA NA 70.0 83.5
Pacific coast 46.6 72.6 NA NA NA NA 87.2 81.9
East 59.3 68.5 NA NA NA NA 73.0 84.3
Total United States  54.6 68.5 NA NA NA NA 73.1 845

BRFSS Behavior Risk Factor Surveillance System, /HS Indian Health Service

*
Pearson Correlation Coefficient represents correlation between population level risk factor prevalence data and liver cancer incidence rates

aScreening recommendations that align with Healthy People 2020 and according to BRFSS statistical briefs found here: https://www.cdc.gov/brfss/
data_documentation/statistic_brief.ntm

b . . . .
2 category health care access question “Continuously insured for the past 12 months” or “Uninsured for part or all of past 12 months™ https://

www.cdc.gov/brfss/data_documentation/pdf/2013-2014_HCS.pdf

C . . . .
Race is self-reported from Behavioral Risk Factor Surveillance System

Prevalence limited to BRFSS data from individuals within the age ranges eligible for screening. Cervical cancer 21-65, Breast and Colorectal

50-75

e . . . - . . . .
Ages 21-75 included in access to care analysis. Access to Care variables are an optional module and not included in data from any state in the
Southern Plains
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