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Abstract

Although strategies to mitigate barriers to colorectal cancer (CRC) screening have proven successful in some parts of the
US, few of these strategies have been studied in rural, American Indian communities that may exhibit unique culturally
driven attitudes toward and knowledge of colorectal cancer and experience increased barriers to healthcare access. In this
study, we describe the results of a survey among CRC screen-eligible members of Zuni Pueblo (N=218) on an array
of questions regarding CRC screening behaviors, knowledge, satisfaction with and access to healthcare services, social
support for CRC screening, perceptions toward FOBT, and preference for evidence-based interventions or strategies for
improving CRC screening rates. Results from the multivariable model suggest age, having a regular healthcare provider,
and harboring fewer negative perceptions toward FOBT are key drivers of ever completing CRC screening. Respondents
reported strong support for Community Guide-recommended interventions and strategies for increasing CRC screening
for nearly all proposed interventions. Results confirm the need for multilevel, multicomponent interventions, with a
particular focus on improving Zuni Pueblo community members’ access to a regular source of care, improving knowledge
of CRC risk factor, and addressing negative perceptions toward CRC screening. These results provide critical, community-
specific insight into better understanding the drivers of low guideline-adherent screening rates and inform local healthcare
providers and community leaders of context-specific strategies to improve CRC screening in Zuni Pueblo.
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Introduction

Colorectal cancer (CRC) has the third highest mortality
rate of all cancers in the United States (US) [1]. This
high mortality rates exists despite a decades-long trend of
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reminders [11, 12], and providing financial incentives for
CRC screening completion [13, 14]. Effective system-
level interventions include employing patient navigators,
academic detailing for primary care providers (i.e., face-
to-face education for providers on CRC screening best
practices) [15, 16] and electronic notification alerts via a
provider’s electronic health record (EHR) to flag patients
who are due for CRC screening [17, 18].

However, despite the improvements in CRC screening
and survivability at the national level, significant disparities
exist in CRC screening, incidence, and mortality among
different races and ethnicities and across regions. In 2020
at the national level, non-Hispanic American Indian/
Alaska Native (AIAN) and non-Hispanic Black (NHB) are
consistently found to have greater proportions of distant-
stage CRC diagnoses and lower CRC survival [19]. Within
some regions and states, these disparities are even larger. In
New Mexico in 2017 (the most recent year these data are
available) for example, a state with already below average
CRC guideline-concordant screening rates (US: 67.7%, NM.:
60.8%), CRC screening disparities are the largest between
non-Hispanic Whites (NHW) (69.2%) and AIAN (40.9%)
[20]. These same disparities carry over into CRC incidence
(NHW: 32.3 new CRC cases per 100k, AIAN: 43.0 new
CRC cases per 100k) and CRC mortality (NHW: 12.6
CRC deaths per 100k, AIAN: 17.4 CRC deaths per 100k)
[20]. These disparities require further attention from cancer
prevention researchers and healthcare providers. When the
patient- and system-level interventions discussed earlier
have doubled CRC screening rates from approximately 40%
to over 80% among both NHW and NHB in other regions of
the US from 2000 to 2019 [21], it begs numerous questions
about the generalizability of those same interventions
within the context of other subpopulations and communities
that continue to significantly lag in CRC screening rates and
outcome measures. Perhaps these interventions have simply
not been consistently implemented in some communities.
Alternatively, perhaps these interventions have not been
as effective due to idiosyncratic structural, cultural, and/
or socioeconomic matters not encountered elsewhere. For
example, ATAN communities such as the Pueblo of Zuni in
western New Mexico exhibit low CRC screening rates and
an array of healthcare delivery challenges. These challenges
include but are not limited to: the Pueblo’s rural location
(approximately 150 miles from the nearest gastroenterology
clinic); nearly 85% of residents speak Zuni language at
home; a substantial proportion (27%) are in poverty; nearly
1 in 5 residents are unemployed; the community experiences
high rates of chronic disease [22], and the Pueblo’s Indian
Health Service-managed Health Center, which is classified
as a Rural Health Professional Shortage Area, must often
prioritize acute care services over preventive health [22].
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In this study, we describe the results of a survey
conducted in 2020 and 2021 among CRC screen-eligible
members of Zuni Pueblo in rural, western New Mexico.
The intention of the survey was to collect data on an array
of questions regarding CRC screening behaviors, CRC and
general cancer knowledge, satisfaction with and access to
healthcare services, social support for CRC and general
cancer screening, perceptions of CRC screening modalities,
and preferred methods for improving CRC screening rates.
The results from the survey will provide critical, community-
specific insight into better understanding the drivers of the
low guideline-adherent screening rates and inform local
healthcare providers and community leaders of culturally
appropriate, context-specific strategies to improve CRC
screening, incidence, and mortality rates in Zuni Pueblo.

Methods

After receiving approval from the Zuni Pueblo Tribal
Council, the Southwest Tribal Institutional Review Board
(IRB) (SWT-2018-004), and the University of New Mexico
Health Sciences Center IRB (HRRC # 18-264), we
conducted an observational, cross-sectional study using a
population-based survey. The survey was administered on
Zuni Pueblo in October 2020 through April 2021. Zuni is
a Pueblo Tribe located approximately 150 miles west of
Albuquerque, New Mexico, USA. With a population of
approximately 11,000, Zuni is a rural community with a
median age of 32.8 years and a median household income
of $39,706. The Zuni community is served by the Zuni
Comprehensive Health Center (ZCHC)—an Indian Health
Service-managed, 45-bed center offering emergency,
inpatient, outpatient, and obstetric services. ZCHC does
not offer gastroenterology services. The closest healthcare
facility offering colonoscopy is 70 miles away in Fort
Defiance, Arizona or in in Albuquerque. Zuni Pueblo is one
of 27 Tribal Nations served by the Indian Health Service
(IHS) Albuquerque Area. In 2019, the Area reported a
31.2% guideline-adherent CRC screening rate [23].

Study Sample and Survey Design

The survey sample was created using a complete list of
all streets within Zuni Pueblo. Streets were then selected
in random order and all houses on the selected streets
received recruitment flyers issued by Zuni Health Initiative
(ZHI) staff. ZHI staff also handed out recruitment flyers at
high-traffic community locations and issued public service
announcements on the community radio station. As a
precaution for COVID-19, surveys were administered over
the phone. To qualify, participants had to self-identify as
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Table 1 Characteristics of Survey Respondents (N =218)
Variable Ever Completed FOBT or Colonoscopy? P
No Yes Total
What is your age? 56.42 (SE 0.61) 61.3(SE0.64)  59.24 (SE 0.48) 0.000
Sex Male 52 (56.5%) 57 (45.2%) 109 (50.0%) 0.100
Female 40 (43.5%) 69 (54.8%) 109 (50.0%)
Which of the following best Less than $10,000 per year 48 (52.2%) 45 (35.7%) 93 (42.7%) 0.050
describes the annual household $10,000 - $19,999 per year 22 (23.9%) 38 (30.2%) 60 (27.5%)
income from all sources? More than $20,000 per year 22 (23.9%) 43 (34.1%) 65 (29.8%)
What is the highest level of No High School or GED 13 (14.1%) 20 (15.9%) 33 (15.1%) 0.330
education that you completed? HS Diploma or GED 42 (45.7%) 45 (35.7%) 87 (39.9%)
Some College or College 37 (40.2%) 61 (48.4%) 98 (45.0%)
Graduate
Currently employed in any capacity? Not Currently Employed 51 (55.4%) 57 (45.2%) 108 (49.6%) 0.137
Currently Employed 41 (44.6%) 69 (54.8%) 110 (50.5%)
In general, would you say your Fair or Poor 20 (21.7%) 45 (35.7%) 65 (29.8%) 0.026
physical health is: Good, Very Good, or Excellent 72 (78.3%) 81 (64.3%) 153 (70.2%)
Has your doctor ever told you that No 89 (96.7%) 105 (84.0%) 194 (89.4%) 0.003
you have cancer? Yes 3(3.3%) 20 (16.0%) 23 (10.6%)
Does (or Did) anyone in your family No 46 (50.0%) 47 (37.9%) 93 (43.1%) 0.076
have a cancer? Yes 46 (50.0%) 77 (62.1%) 123 (56.9%)
Do you have a health care provider =~ No 55 (59.8%) 31 (24.6%) 86 (39.5%) 0.000
that you go to regularly? Yes 37 (40.2%) 95 (75.4%) 132 (60.6%)
How many times have you been Never 14 (15.2%) 8 (6.4%) 22 (10.1%) 0.000
to an Indian Health Service health One time 15 (16.3%) 9 (7.2%) 24 (11.1%)
clinic in the past three years? Two times 19 (20.7%) 13 (10.4%) 32 (14.8%)

Three times or more

44 (47.8%) 95 (76.0%) 139 (64.1%)

American Indian, a member of Zuni tribe, or be married
to a Zuni tribal member, and had to be 50-75 years old.
All qualified participants received a merchandise card
for their participation on the survey. The final completed
sample consisted of 218 participants. The survey, which was
administered by ZHI staff in English, took approximately
25 min to complete.

Survey development was guided by the Health Behavior
Framework (HBF), which contends health intentions
and behaviors are jointly determined by individual and
healthcare system factors, as well as social, environmental,
and personal barriers [24]. The HBF has been used to study
drivers of health behavior in diverse cancer control study
settings and populations [25-28]. The survey included 61
questions on basic demographic information, health history,
healthcare utilization (see Table 1), and preferences for
various evidence-based strategies designed to increase
CRC screening derived from the Community Preventive
Services Task Force’s Community Guide [4] (see Table 2).
Four composite scores, which were adapted from other
HBF-guided studies [25, 26], were generated to measure
knowledge of CRC risk factors (15 items), satisfaction
with their healthcare providers (3 items), social support for
screening (4 items), and negative perceptions toward FOBT
(4 items) (see Table 3). Cronbach’s o was calculated for
the satisfaction with healthcare composite score as it was

derived as a mean Likert score (0 =0.660). The remaining
composite scores (knowledge, social support for screening,
and perceptions toward FOBT) were scored using a summed
approach. The dependent variable was a self-report of ever
having completed a colonoscopy or FOBT. Due to the
preliminary nature of the study and disruption of preventive
services due to COVID-19, this analysis focuses on ever
being screened for CRC rather than being up to date with
CRC screening. The survey instrument was refined through
discussions with the project’s Tribal Advisory Panel, which
comprises representatives from Zuni tribal leadership, and
Zuni stakeholders and local organizations (i.e., Health
and Wellness program directors, Community Health
Representatives, and cancer survivors). Given the nature of
the sensitive subject matter, the Tribal Advisory Panel also
provided feedback on structuring questions in a culturally
appropriate manner and removing others altogether.

Statistical Analyses

We compared those who had never completed FOBT
or colonoscopy with those who had across each of our
independent variables, composite scores, and preferences
for CRC screening programs using ¥* tests and t-tests
where appropriate. We used logistic regression to assess
the associations between respondent characteristics and
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receipt of FOBT or colonoscopy. The initial logistic
regression model included all variables from the survey,
save for the 15 variables on screening awareness programs
as these questions were future oriented (i.e., “What types
of programs would respondents like us to implement?”)
and our dependent variable and model was past oriented
(i.e., receipt of any FOBT or colonoscopy). After fitting
the initial logistic regression model, we simplified it in an
effort to find the best balance of fit and parsimony while
still including the major components of the HBF. The
variables that were removed sequentially included: exercise
frequency, availability of transportation, annual physicals,
marital status, height, and weight. Odds ratios, standard
errors, and 95% confidence intervals are reported from the
simplified model. Model-adjusted predicted probabilities
for having ever completed FOBT or colonoscopy were
estimated for those with and without regular providers from
ages 50-75. All analyses were conducted using STATA 17
(College Station, TX).

Results

The 218 respondents were split equally between males
and females and had a mean age of 59. Nearly 45% of
respondents reported earning less than $10,000 annually
and a similar percentage reported having some college or
having graduated college. Over 60% of respondents reported
having a regular source of care and nearly two-thirds
reported visiting an IHS clinic three or more times over the
past three years. For our primary variable of interest, 92 out
of 218 respondents (42%) reported having never completed
an FOBT or colonoscopy. See Table 1 for more respondent
characteristics.

Regarding preferences for evidence-based interventions
or strategies to increase CRC screening awareness, all
fifteen interventions or strategies received at least 58%
support among respondents. Patient reminders, one-on-one
education, use of printed education materials, having patient
navigators help obtain screening, and having flexible clinic
hours, garnered the most support (92%, 91%, 90%, 86%, and
85%, respectively). Conversely, home visits for education,
group education, offering childcare services, and social
media campaigns all garnered the least support (77%, 75%,
72%, and 58%, respectively). No significant differences for
preference were observed between those who had and those
who had never completed FOBT or colonoscopy for any of
the 15 interventions or strategies screening awareness. See
Table 2 for more information on respondents’ preferences.

The cancer knowledge composite score, which was a
summed score across 15 single point-scored questions
yielded a mean of 8.55 (SD 1.85), a minimum of 3, and
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a maximum of 15. This score suggests that, on average,
respondents correctly answered approximately 60% (9 out
of 15) of the questions related to knowledge of CRC risk.
The satisfaction with healthcare composite score, which
was a mean score of three Likert score-based questions,
yielded a mean of 3.96 (SD 0.63), a minimum of 1.67,
and a maximum of 5, suggesting respondents, on average,
“agreed” with all three component questions. The social
support for screening composite score, which was a summed
score across four single point-scored questions yielded a
mean of 2.18 (SD 1.00), a minimum of 0, and a maximum
of 4, suggesting moderate levels of social support. Finally,
the composite score for negative perceptions toward FOBT,
which was a summed score across four single point-scored
questions yielded a mean of 1.33 (SD 1.26), a minimum of
0, and a maximum of 4, suggesting respondents, on average,
had only mildly negative perceptions toward FOBT. See
Table 3 for more composite score characteristics.

In bivariate analyses, significant differences were
observed between those who had and those who had
never completed FOBT or colonoscopy across an array of
independent variables. Respondents who had completed
FOBT or colonoscopy were significantly: older; more
likely to earn more; less likely to rate their health as good,
very good, or excellent; more likely to have already been
diagnosed with any cancer; more likely to have a regular
source of care; and more likely to have visited an IHS clinic
three or more times in the past three years (see Table 1). For
the four composite scores, respondents who had completed
FOBT or colonoscopy had significantly greater cancer
knowledge, more social support for screening, and fewer
negative perceptions toward FOBT (see Table 3).

Table 4 presents the odds ratios for ever having received
FOBT or colonoscopy from the logistic regression model.
The odds of FOBT or colonoscopy receipt were 13%
higher for each subsequent year of age (OR: 1.13, 95%
CI: 1.06-1.19) and 2.4 times higher for respondents who
reported having a regular healthcare provider (OR: 2.40,
95% CI: 1.16—4.95). Out of the four composite scores, only
the negative perceptions toward FOBT composite score
was significantly associated with ever having received
FOBT or colonoscopy, suggesting a one-point increase in
negative perceptions was associated with a 33% decreased
odds of FOBT or colonoscopy receipt (OR: 0.67, 95%
CI: 0.50-0.89). Using the model’s adjusted estimates,
two plots were created to illustrate the marginal impact of
having a regular source of care across categories of age (see
Fig. 1) and having a higher composite score for negative
perceptions toward FOBT (see Fig. 2). Figure 1 highlights
the significant association of having a regular source of care
and CRC screening—particularly from ages 52 to 64 when
patients are in their earliest years of screening eligibility.
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Table 2 Preferences for Community Guide-recommended interventions and strategies designed to increase CRC screening (ranked most to least

preferred)

We would like to implement programs that can help increase Ever Completed FOBT or Colonoscopy? p

screening for cervical cancer. What types of programs would No Yes Total

you like us to implement?

Reminders such as letters, postcards, emails, No 6 (6.5%) 12 (9.5%) 18 (8.3%) 0.426

or phone messages Yes 86 (93.5%) 114 (90.5%) 200 (91.7%)

One-on-one education No 9 (9.8%) 10 (7.9%) 19 (8.7%) 0.633
Yes 83 (90.2%) 116 (92.1%) 199 (91.3%)

Printed materials such as letters, brochures, No 10 (10.9%) 11 (8.7%) 21 (9.6%) 0.597

and newsletters Yes 82 (89.1%) 115 (91.3%) 197 (90.4%)

Having community health representatives No 13 (14.1%) 17 (13.5%) 30 (13.8%) 0.893

(CHRSs) or patient navigators help obtain Yes 79 (85.9%) 109 (86.5%) 188 (86.2%)

screening

Having flexible clinic hours No 15 (16.3%) 18 (14.3%) 33 (15.1%) 0.681
Yes 77 (83.7%) 108 (85.7%) 185 (84.9%)

Offering transportation to the clinic No 16 (17.4%) 18 (14.3%) 34 (15.6%) 0.533
Yes 76 (82.6%) 108 (85.7%) 184 (84.4%)

Public service announcements (PSAs) on No 12 (13.0%) 24 (19.1%) 36 (16.5%) 0.238

the radio Yes 80 (87.0%) 102 (81.0%) 182 (83.5%)

Videos in the clinic waiting room No 17 (18.5%) 21 (16.7%) 38 (17.4%) 0.728
Yes 75 (81.5%) 105 (83.3%) 180 (82.6%)

Offering translation or interpretation services No 18 (19.6%) 21 (16.7%) 39 (17.9%) 0.581

at the clinic Yes 74 (80.4%) 105 (83.3%) 179 (82.1%)

Reduce co-payments for testing No 18 (19.6%) 24 (19.1%) 42 (19.3%) 0.924
Yes 74 (80.4%) 102 (81.0%) 176 (80.7%)

Offering screening through non-clinical No 18 (19.6%) 25 (19.8%) 43 (19.7%) 0.960

settings Yes 74 (80.4%) 101 (80.2%) 175 (80.3%)

Home visits for education No 18 (19.6%) 32 (25.4%) 50 (22.9%) 0.312
Yes 74 (80.4%) 94 (74.6%) 168 (77.1%)

Group education No 25 (27.2%) 29 (23.0%) 54 (24.8%) 0.482
Yes 67 (72.8%) 97 (77.0%) 164 (75.2%)

Offering childcare services No 26 (28.3%) 36 (28.6%) 62 (28.4%) 0.960
Yes 66 (71.7%) 90 (71.4%) 156 (71.6%)

Using social media, such as Facebook, No 35 (38.0%) 57 (45.2%) 92 (42.2%) 0.288

YouTube, Twitter Yes 57 (62.0%) 69 (54.8%) 126 (57.8%)

Figure 2 highlights the significant association between
greater negative perceptions and lower probability of CRC
screening. Specifically, an individual who did not indicate
inconvenience, unpleasantness, lack of time, or lack of
knowledge about completing an FOBT (composite score =0)
was significantly more likely to have completed an FOBT or
colonoscopy than an individual who did indicate two, three,
or all four of the same indicators.

Discussion

Although strategies to mitigate barriers to CRC screening
have proven successful in other parts of the US [3, 21], few
of these strategies have been studied in rural, American
Indian communities that may exhibit unique culturally
driven attitudes toward and knowledge of cancer [29, 30]
and also experience increased barriers to healthcare access

[31]. Zuni Pueblo is one such community located in an IHS
Area with low guideline-adherent CRC screening rates and
increased barriers to healthcare access [22]. In this study, we
described the results of a survey among CRC screen-eligible
members of Zuni Pueblo on an array of questions regarding
CRC screening behaviors, knowledge, satisfaction with
and access to healthcare services, social support for CRC
screening, perceptions toward FOBT, and preference for
evidence-based interventions or strategies for improving
CRC screening rates. These results provide critical,
community-specific insight into better understanding the
drivers of the low guideline-adherent screening rate and
inform local healthcare providers and community leaders of
community-specific strategies to improve CRC screening.
Results from the multivariable model suggest age, having
a regular healthcare provider, and harboring fewer negative
perceptions toward FOBT are key drivers of ever completing
CRC screening. Our finding of a positive association between
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Table 3 Bivariate Results of Composite Scores and Scale Composition

Construct Scale Ever Completed FOBT or Colonoscopy? P
No Yes Total
Cancer Knowledge Composite Score Sum 8.16 (SD 8.83 (SD 8.55(SD 0.008
1.92) 1.75) 1.85)
Which of the following increase a person’s chance of developing CRC?  Yes=1
Having relatives with colorectal cancer No=0 66 (71.7%) 102 (81.0%) 168 (77.1%) 0.142

Having non-cancerous growths in the colon or rectum

A diet low in fruit and vegetables

A diet low in fiber and high in fat

A diet high in processed meat

Not being physically active

Drinking excess alcohol

Tobacco use

Having diabetes

Being overweight

Having had another type of cancer

Too much stress in your life

Sitting on hot or cold surfaces

Using preservatives in food

Being exposed to medical x-rays
Satisfaction with Healthcare Composite Score

The hospital or clinic I usually go to provide me with good healthcare
overall.

The health care providers I usually see treat me with dignity and
respect.

1 feel comfortable talking to healthcare providers when I have a
health problem.

Social Support for Screening Composite Score

My family and friends would support me in doing a stool blood test.

With regards to FOBT, I want to do what my family & friends think I
should do.

Have any of your family and friends ever suggested you do a stool
blood test?

Ever discussed your personal risk for getting CRC with friends or
relatives?

Negative Perceptions Toward FOBT Composite Score

It is inconvenient to do the test yourself?
It is too unpleasant to handle stool?

You have no time to do the test?

You do not know how to do the test?

58(63.0%) 99 (78.6%) 157 (72.0%) 0.014
57(62.0%)  92(73.0%) 149 (68.4%) 0.105
46 (50.0%) 80 (63.5%)  126(57.8%) 0.053
54(58.7%)  81(64.3%)  135(61.9%) 0.480
64 (69.6%)  97(77.0%) 161 (73.9%) 0.275
61(663%)  91(72.2%)  152(70.0%) 0.373
67(72.8%)  92(73.0%) 159 (72.9%) 0.548
27(294%)  34(27.0%) 61 (28.0%)  0.761
61(663%)  95(754%) 156 (71.6%) 0.171
No=1 28 (30.4%) 40 (31.8%) 68 (31.2%)  0.883
Yes=0 46 (50.0%) 56 (44.4%) 102 (46.8%) 0.492
52(56.5%)  77(61.1%)  129(59.2%) 0.577
32(34.8%) 39(31.0%)  71(32.6%)  0.562
32(34.8%) 38(302%) 70 (32.1%)  0.557

Mean 3.89 (SD 4.01 (SD 3.96 (SD 0.173
0.58) 0.66) 0.63)

Strongly 3.78 (SD 3.78 (SD 3.78 (SD 0.968

Agree=5  0.84) 0.92) 0.88)

Strongly 3.87 (SD 4.04 (SD 3.98 (SD 0.126

Disagree=1 (.78) 0.84) 0.82)
4.01 (SD 4.20 (SD 4.12 (SD 0.067
0.65) 0.80) 0.75)

Sum 2.01 (SD 231 (SD 2.18 (SD 0.030
0.85) 1.09) 1.00)

Yes=1 84 (91.3%)  110(87.3%) 194 (89.0%) 0.389

No=0 67 (72.8%)  95(75.4%) 162 (74.3%) 0.754

17 (18.5%) 39 (31.0%)  56(25.7%)  0.042

17 (18.5%) 47 (37.3%)  64(29.4%)  0.003

Sum 1.70 (SD 1.06 (SD 1.33(SD 0.000
1.16) 1.26) 1.26)

Yes=1 42(45.7%)  39(31.0%) 81 (372%)  0.033

No=0 40 (43.5%) 39 (31.0%) 79 (362%)  0.065

28 (30.4%) 27 (21.4%)  55(252%)  0.156
46 (50.0%) 29 (23.0%)  75(34.4%)  0.000

age and receipt of CRC screening has been found by others in
studies of American Indian communities [32—-36]. Similarly,
not having a regular provider and thus, having fewer chances
to be recommended for CRC screening has also been found
in other AI CRC studies [29, 33, 34, 36]. As highlighted in
Fig. 1, younger individuals without a regular provider are
among the least likely to have ever completed colonoscopy
or FOBT. Additionally, since administering the survey, the
US Preventive Services Task Force (USPSTF) has updated
the recommended starting age for CRC screening from 50
to 45 [37]. Our results suggests that this new, younger age
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group may prove difficult to be screened. However, Fig. 1
also suggests that having a regular provider significantly
improves the probability of CRC screening. Therefore,
measures must be taken to engage Zuni Pueblo members,
particularly those who are younger and healthier and are
not as likely to utilize routine care or annual checkups.
Fortunately, our summaries of respondents’ preferences for
Community Guide-recommended interventions or strategies
can help inform Zuni health program development to target
these very individuals. For example, having flexible clinic
hours, offering childcare services, creating home visits for
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Table 4 Logistic Regression Results: Odds Ratios for Ever Having
Been Screened for Colorectal Cancer

Odds Std. P>z 95% Conf.
Ratio err. Interval
Age 1.125 0.033 0.000 1.062 1.192
Sex
Male REF REF REF REF REF
Female 1.006 0.368 0.987 0.491 2.059
Income
Less than $10k REF REF REF REF REF
$10k-20k 1.287 0.547 0.553 0.560 2.960
More than $20k 1.501 0.669 0.362 0.627 3.594
Education
High School or Less REF REF REF REF REF
Some College or College 0.727 0.282 0.412 0.340 1.556
Graduate
Employment
Not Currently Employed REF REF REF REF REF
Currently Employed 0.699 0.261 0.338 0.336 1.455
Self-Rated Health
Fair or Poor REF REF REF REF REF
Good, Very Good, or 0.692 0.287 0.374 0.307 1.558
Excellent
Previous Cancer Diagnosis
(Self)
No REF REF REF REF REF
Yes 3945 2997 0.071 0.890 17.483
Previous Cancer Diagnosis
(Family)
No REF REF REF REF REF
Yes 1.056 0.391 0.882 0.511 2.183
Have regular health care
provider?
No REF REF REF REF REF
Yes 2.398 0.888 0.018 1.161 4.954
No. of Visits to IHS in past
3 years?
Zero REF REF REF REF REF
One time 0.783 0.584 0.743 0.181 3.379
Two times 0.763 0.527 0.695 0.197 2.954
Three times or more 2713 1.657 0.102 0.819 8.981
Cancer Knowledge 1.182 0.110 0.072 0.985 1.418
Composite Score
Social Support Composite  1.366 0.248 0.085 0.957 1.948
Score
Negative Perceptions 0.667 0.097 0.005 0.503 0.886
Toward FIT Composite
Score
Satisfaction with Healthcare 0.812 0.245 0.491 0.450 1.468

Composite Score

Constant 0.000 0.001 0.000 0.000 0.026

education, and having community health representatives
(CHRs) help obtain screening, were all highly preferred
evidence-based interventions or strategies that may be
particularly well-suited for younger individuals with family

caretaking and employment commitments that otherwise
restrict access to traditional healthcare settings.

Additionally, our finding of a negative association
between negative perceptions toward FOBT and receipt of
CRC screening have also been found in other studies, though
none of these were specific to Al communities [38—40]. Fig. 2
highlights the importance of reducing negative perceptions
toward FOBT as those with no reported negative perceptions
toward FOBT were significantly more likely to have received
colonoscopy or FOBT than those with two or more reported
negative perceptions. Therefore, Zuni community and
healthcare leaders should design and employ interventions
and strategies aimed at reducing these perceptions. Yet
again, our summaries of results of respondents’ preferences
for Community Guide-recommended interventions can help
inform Zuni health program development. For example,
negative perceptions held by screening-hesitant patients
may need to be addressed in private, confidential settings.
This could be achieved through one-on-one education,
home visits for education, and possibly offering screening
through nonclinical settings—all three of which were highly
preferred by survey respondents. Additionally, improving
access to a regular provider would also logically increase
the ability for screening-hesitant patients to discuss their
concerns in a private setting with a trusted, knowledgeable
provider. Strategies to improve this type of access was
described in the preceding paragraph and were also highly
preferred by survey respondents.

Respondents reported strong support for Community
Guide-recommended interventions or strategies for
increasing CRC screening for nearly all proposed
interventions. Apart fromusing social media, all interventions
garnered at least 72% support. The top four most-preferred
interventions all involved knowledge generation, with
two of the four calling on CHRs or healthcare providers
to provide personalized education on CRC and how to
obtain screening. Importantly, no significant differences
were observed for any of the 15 interventions or strategies
between those who had and those who had never received
CRC screening. This finding suggests that these evidence-
based interventions or strategies are important for not just
those who have never been screened, but also for those
who have and will need to be screened again, which is
particularly important for communities such as Zuni Pueblo
given the likely high reliance on annual FOBT versus
colonoscopy every ten years. Although this study only
focused on ever having received FOBT or colonoscopy,
factors related to repeat CRC screening can be similar but
also present unique challenges. For example, in a study on
repeat FOBT completion, out of 69 patients with zero clinic
visits in the year after completing an FOBT, zero of those
69 participants completed their second FOBT within a year
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Fig. 1 Adjusted Predictions of
Having Ever Completed FIT
or Colonoscopy by Category
of Having a Regular Provider
and Age with 95% Confidence
Intervals

X =P<0.05

Probability of Having Ever Completed FOBT or Colonoscopy

Adjusted Predicted Probabilities of Having Ever Completed FOBT or Colonoscopy with 95% Cls:
Having a Regular Provider

Fig. 2 Adjusted Predictions of
Having Ever Completed FIT
or Colonoscopy by Composite
Score for Negative Perceptions
Toward FOBT.
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[41]. Therefore, if the Zuni community were to implement
an array of multilevel interventions as discussed, these
interventions would need to be equally effective for both
first-time and repeat screening patients. Fortunately, this
study’s results suggest the Community Guide-recommended
interventions or strategies are equally preferable to both
patient categories.

@ Springer

All of the aforementioned factors, and strategies to
address these factors, confirm the need for multilevel,
multicomponent interventions [3]. Patients who lack a
regular source of care are unlikely to receive preventive and
routine care where CRC screening recommendations are
most often made [29, 34] and where negative perceptions
can be addressed by providers. Therefore, provider
education or EHR alerts alone are not likely to improve
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FOBT completion for patients who are sporadically or never
seen. Similarly, rarely seen patients are likely not empaneled
to an IHS provider, likely preventing them from ever being
flagged by a clinic to receive mailed FOBTs or reminders via
mail, phone, or text message. Additionally, these impersonal
methods of communication likely do not possess the valence
necessary to overcome strong negative perceptions toward
FOBT, particularly for those who have never been screened
before. Other research has shown that negative perceptions
toward FOBT are the highest for those who have never
before completed the test [39, 42]. Therefore, these system-
level interventions are necessary but not sufficient for
improving CRC screening. Additional measures must also
be taken to engage Zuni Pueblo members, particularly
those who are younger and healthier and are not as likely
to utilize routine care or annual checkups. This will likely
require that more awareness of CRC screening be generated
outside of healthcare facilities, likely by community health
representatives (CHRs) and use of printed and digital
media. An array of individual-level interventions, combined
with system-level interventions, should be employed by
healthcare and community organizations.

Several limitations to this study should be noted.
First, the cross-sectional nature of the survey and the
quasi-convenience sampling strategy used limit the
generalizability of the findings. Additionally, selection bias
may have occurred where individuals who had already
completed CRC screening were more inclined to respond
to recruitment efforts. That 58% of our respondents had
completed FOBT or colonoscopy is possibly indicative of
this bias, given the 31.2% guideline-adherent screening
rates for the IHS Albuquerque Area [23]. However, certainly
not all 58% of our respondents who had ever been screened
were up to date. The survey also included self-reported CRC
screening utilization and knowledge, which may over- or
under-estimate true behaviors and knowledge. However, the
major strength of this study is its focus on Zuni adults and
their CRC screening knowledge, perceptions, and behaviors.

Conclusion

This study highlighted the relationship between CRC
screening behaviors, individual- and healthcare-level
factors, and social and personal barriers to healthcare within a
culturally unique American Indian population. These results
provide critical, community-specific insight into better
understanding the drivers of the low guideline-adherent
screening rates and inform local healthcare providers and
community leaders of context-specific strategies to improve
CRC screening in Zuni Pueblo. We believe this is the first

study of its kind for this Tribe and expect these results can
help lead to improve health outcomes.
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supplementary material available at https://doi.org/10.1007/s10900-
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