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Abstract

Objective: To provide contemporary data on subsequent screening after negative-result multitarget stool
DNA (mt-sDNA) tests and follow-up colonoscopy after positive-result mt-sDNA tests.
Patients and Methods: Negative-result mt-sDNA tests (for patients aged 50-72 years) and positive-result
mt-sDNA tests (for patients aged 50-75 years) were identified among average risk patients from a 9-county
region in Southeast Minnesota from January 1, 2016 to December 31, 2022. Competing risks models of
time to subsequent colorectal cancer (CRC) screening were modeled separately for the negative mt-sDNA
and positive mt-sDNA cohorts. Multistate Cox proportional hazards models compared rates of CRC
screening modality by patient demographic characteristics.
Results: At 3.5 years after a negative-result mt-sDNA test (n¼18,739 tests), 55.0% (95% CI, 53.9%-
56.3%) of patients were rescreened, which increased to 81.0% (95% CI, 80.0%-82.1%) at 5 years. Most
tests were repeat mt-sDNA tests (48.3% at 3.5 years; 95% CI, 47.2%-49.5%). Rescreening with any
modality was more likely with older age and among females and less likely among Black persons, Asian
persons, and those with other or mixed race. After a positive-result mt-sDNA test (n¼2863 tests), 80.9%
(95% CI, 79.6%-82.6%) and 84.4% (95% CI, 83.2%-86.0%) of patients completed follow-up colonos-
copy by 6 months and 1 year, respectively. Those of other or mixed race had lower rates of follow-up
colonoscopy compared with White persons.
Conclusion: Although rates of overall rescreening after a negative-result mt-sDNA test and follow-up
colonoscopy after positive-result mt-sDNA tests were high, racial disparities were apparent. Targeted
interventions are needed to improve equity in CRC screening adherence and follow-up care across diverse
patient populations.
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C olorectal cancer (CRC) is the second
most common cause of cancer-
related deaths in the United States.1

Several CRC screening tests are available and
recommended by the US Preventive Services
Task Force (USPSTF); however, rates of CRC
screening are well below national recommen-
dations, with 26% of eligible adults in the
United States never having received screening
and 31% not up-to-date on screening.2 Patient
concerns and barriers to colonoscopy include
Mayo Clin Proc Inn Qual Out n April 2025;9(2):100599 n https://do
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the bowel preparation regimen, a lengthy clin-
ical encounter with sedation/anesthesia, fear of
discomfort, invasiveness of the procedure,
concerns about procedural risks, and shame
or embarrassment.3 Stool-based screening
tests, such as multitarget stool DNA (mt-
sDNA), fecal immunochemical test (FIT), and
fecal occult blood test (FOBT), offer an alter-
native screening option to colonoscopy that
addresses many of the aforementioned barriers
to screening.
i.org/10.1016/j.mayocpiqo.2025.100599
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A recent survey evaluated patient prefer-
ence among the US Multi-Society Task Force
recommended CRC screening tests and found
that most persons favored stool-based
screening over colonoscopy.4 Previous data
from Olmsted County, Minnesota indicate
that rates of mt-sDNA stool testing for CRC
screening have increased but have been coun-
tered by a decrease in colonoscopies, with
overall rates of CRC screening remaining con-
stant.5 However, this previous study included
data from a single county and from a 3-year
period (2016-2018). Furthermore, mt-sDNA
was approved as a screening option in 2014,
and it is unknown whether the trends
observed during this previous evaluation
reflect early adoption of a novel screening mo-
dality versus a sustained shift in screening
preferences. A more comprehensive under-
standing of population-level patterns in CRC
screening in a larger community and including
more recent data is needed to more thor-
oughly understand trends in CRC screening
rates overall and by screening modality.

Given that mt-sDNA testing is recommen-
ded every 3 years, studying adherence to
repeat testing and outcomes over multiple
rounds is crucial to gage its long-term effec-
tiveness and to inform the clinical guidelines
for interval screening and patient recommen-
dations. Additionally, adherence to follow-up
colonoscopy after a positive mt-sDNA test is
essential for early intervention. Understanding
repeat testing and follow-up to colonoscopy
patterns can shed light on potential gaps and
disparities in care and inform strategies to
improve follow-up adherence. Thus, the aims
of our study were to determine, among
average risk screen-eligible residents of a 9-
county region in Southeast Minnesota between
2016 and 2022, CRC screening adherence.
Unique to this study, subsequent screening
rates and type of subsequent test completed
among people with negative-result mt-sDNA
tests was evaluated in addition to follow-up
colonoscopy rates among people with posi-
tive-result mt-sDNA tests.
PATIENTS AND METHODS

Study Population
This study was conducted in Southeast Minne-
sota, constituting a unique research
Mayo Clin Proc Inn Qual Out n April 2025
environment because of the linkage of compre-
hensive medical record data from multiple pro-
viders through the expanded Rochester
Epidemiology Project (E-REP).6 The E-REP
captures patients residing in a 27-county region
inMinnesota andWisconsin incorporating data
from 2010 forward from Mayo Clinic, Olmsted
Medical Center and its satellite clinics, and
Mayo Clinic Health System clinics and hospi-
tals. To improve the generalizability of our find-
ings, we focused our analyses on a 9-county
region in Minnesota (Olmsted, Goodhue,
Wabasha, Waseca, Steele, Dodge, Freeborn,
Mower, and Fillmore counties), with a high
population capture of 96% of persons residing
in these counties.

Patients aged 50 to 75 years residing in the
9-county region who were at average risk for
CRC and underwent mt-sDNA test (Cologuard
test) were identified. All mt-sDNA tests between
January 1, 2016 and December 31, 2022 were
retrieved fromMayo Clinic, Mayo Clinic Health
System, and Olmsted Medical Center and cate-
gorized as having a negative or positive result.
Tests with insufficient sample that could not
be processed, that were cancelled, or that did
not have a positive or negative result were
excluded. In addition, tests were excluded for
persons who were considered at high risk for
CRC before the tests, which included those
with previous CRC diagnosis, polyps, familial
adenomatous polyposis, inflammatory bowel
disease, genetic susceptibility to malignant
neoplasm including Lynch syndrome, and
abnormal symptoms (including blood in the
stool) (Supplemental Table 1, available online
at http://www.mcpiqojournal.org). Other ex-
clusions included patients with previous thera-
peutic or diagnostic procedures through a
stoma, procedures to control bleeding or for
removal of foreign body, and procedures for
placement of endoscopic stents, as described
in Supplemental Table 1. Patients with
screening before age 40 years were also
excluded, considering this as a proxy for high
risk for CRC. Finally, although the USPSTF is-
sued new recommendations in 2021 recom-
mending CRC screening starting at age 45
years,2 because of the period of our study, we
included patients starting at age 50 years, which
reflected the guideline recommendations for
the most of our study period. This study was
approved by the Mayo Clinic institutional
;9(2):100599 n https://doi.org/10.1016/j.mayocpiqo.2025.100599
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review board. The study was considered mini-
mal risk by the institutional review board;
therefore, the requirement for informed con-
sent was waived. However, records of any pa-
tient who had not provided authorization for
their medical records to be used for research,
as per Minnesota statute 144.335, were
excluded.

Data Collection
Two cohorts were created: (1) patients with a
negative-result mt-sDNA test between 2016
and 2022 and (2) patients with a positive-
result mt-sDNA test between 2016 and
2022. All negative-result mt-sDNA and
positive-result mt-sDNA tests among persons
who were average risk were included. Thus,
some individuals were included in both co-
horts (n¼513), and some tests were excluded
for a given person after they became high risk
(as defined earlier). Negative-result mt-sDNA
tests were included through age 72 years to
allow sufficient follow-up for subsequent
CRC screening, whereas positive-result mt-
sDNA tests were included through 75 years.

Other CRC screening modalities, including
colonoscopy, sigmoidoscopy, FIT, FOBT,
barium enema, and computed tomography
(CT) colonography were identified using
ICD9 and ICD10 procedure codes and Current
Procedural Terminology codes (Supplemental
Table 2, available online at http://www.
mcpiqojournal.org). Subsequent mt-sDNA
tests were identified as described previously.
The outcome of interest was the first screening
event occurring after the mt-sDNA test (and the
time to subsequent screening). In addition, the
development of CRC or other events indicating
high risk for CRC (as defined earlier and in
Supplemental Table 1) was ascertained over
follow-up.

Patient demographic characteristics,
address, smoking status (current, former, or
never), and body mass index (calculated as
weight [in kilograms] divided by height [in me-
ters] squared) were ascertained at the time of
the mt-sDNA test through the resources of the
E-REP. Patient addresses were linked to pub-
licly available data on rurality and area depriva-
tion. The Area Deprivation Index (ADI) is a
neighborhood measure of socioeconomic
disadvantage that includes 17 census measures
capturing income, education, employment,
Mayo Clin Proc Inn Qual Out n April 2025;9(2):100599 n https://do
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poverty, and housing characteristics from the
American Community Survey.7 The 2020
ADI, version 4.0.1, estimates were used from
the University of Wisconsin Neighborhood
Atlas website.8 The national ADI percentile
rankings (1-100) were stratified into quartiles
(0%-25% [ref], 26%-50%, 51%-75%, and
76%-100%) for analyses. Higher values of the
ADI score indicate greater disadvantage (lower
neighborhood socioeconomic status). Patient
residence was also classified according to the
Rural-Urban Commuting Area codes (version
2010), which classifies neighborhoods on the
basis of population density, urbanization, and
daily commuting.9 There are 10 primary codes
and several secondary codes; the primary codes
refer to the primary commuting destination and
the secondary codes to the secondary flow. We
categorized patients as urban vs rural using the
Rural Health Research Center of the University
of Washington categorization C.10

Statistical Analyses
Competing risks models of time to the first
event after negative-result mt-sDNA CRC
screening tests were constructed with the
end states of the following: mt-sDNA, colonos-
copy, other CRC screen (sigmoidoscopy, FIT,
FOBT, barium enema, and CT colonography),
and becoming high risk for CRC (as defined
earlier and in Supplemental Table 2). A sepa-
rate set of models was similarly created
combining all screening events such as any
CRC screening and having entered the high-
risk CRC cohort as a competing risk. Individ-
uals were censored at their last known clinical
encounter (ICD billing code), death, or end of
surveillance period (December 31, 2022).
Aalen-Johansen estimates were plotted as cu-
mulative incidence (or rate of event); entering
the high CRC risk cohort was omitted from
figures because it was not informative as a
CRC screening measure. Individuals may
contribute multiple intervals, per multiple
negative-result mt-sDNA CRC screens. Hazard
ratios (HRs) comparing rates of different CRC
screening (any CRC screening, mt-sDNA, co-
lonoscopy, and other CRC screen) with demo-
graphic and area-level characteristics (age, sex,
race, ethnicity, ADI, and RUCA) were esti-
mated using multistate Cox proportional haz-
ards models, with 95% CIs on the basis of
robust standard error estimates. Time to a
i.org/10.1016/j.mayocpiqo.2025.100599 3
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TABLE 1. Characteristics of the Negative-Result and Positive-Result mt-sDNA
Cohorts

Characteristic
Negative mt-sDNA cohort

(n¼18,739 testsa)
Positive mt-sDNA cohort

(n¼2863 testsa)

Age (y)
50-64 13,384 (71.4) 1581 (55.2)
�65b 5355 (28.6) 1282 (44.8)

Male sex 7465 (39.8) 1331 (46.5)

Race
White 17,296 (92.3) 2730 (95.4)
Black 386 (2.1) 29 (1.0)
Asian 636 (3.4) 44 (1.5)
Hawaiian/Pacific Islander 16 (0.1) 2 (0.1)
American Indian 48 (0.3) 5 (0.2)
Other or mixed 304 (1.6) 45 (1.6)
Unknown 53 (0.3) 8 (0.3)
Hispanic ethnicity 772 (4.1) 98 (3.4)

Education
High school or less 3190 (17.0) 625 (21.8)
Some college 5866 (31.3) 928 (32.4)
College or advanced
degree

7163 (38.2) 874 (30.5)

Unknown 2520 (13.4) 436 (15.2)

Area deprivation index
Quartile 1 (0%-25%) 2583 (13.8) 286 (10.0)
Quartile 2 (26%-50%) 7925 (42.3) 1167 (40.8)
Quartile 3 (51%-75%) 5914 (31.6) 990 (34.6)
Quartile 4 (76%-100%) 1753 (9.4) 315 (11.0)
Unknown 564 (3.0) 105 (3.7)

Rural-urban commuting area
Urban 12,043 (64.3) 1711 (59.8)
Rural 6673 (35.6) 1147 (40.1)
Unknown 23 (0.1) 5 (0.2)

Smoking status
Never 11,030 (58.9) 1312 (45.8)
Former 5759 (30.7) 1031 (36.0)
Current 1639 (8.7) 467 (16.3)
Unknown 311 (1.7) 53 (1.9)

Body mass index (kg/m2)
<25 4216 (22.5) 584 (20.4)
25 to <30 6188 (33.0) 887 (31.0)
�30 7828 (41.8) 1325 (46.3)
Unknown 507 (2.7) 67 (2.3)

aMultiple tests per person are included. The negative-result mt-sDNA cohort included 14,914
unique persons and the positive-result mt-sDNA cohort included 2846 unique persons.
bIncludes ages 65-72 y for negative-result mt-sDNA tests and ages 65-75 y for positive-result mt-
sDNA tests.

Results are reported as number of tests (%).

mt-sDNA, multitarget stool DNA.
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secondary screening method after a positive-
result mt-sDNA test was modeled in a similar
manner. However, in addition to censoring at
last clinical encounter, death, or December 31,
Mayo Clin Proc Inn Qual Out n April 2025
2022, 7 persons were censored at a diagnosis
of CRC without a screening procedure ICD
code present to determine that diagnosis.
Aalen-Johansen estimates were plotted as cu-
mulative incidence, and HRs comparing
screening by demographic and area-level char-
acteristics were estimated using multistate Cox
proportional hazards models. SAS v9.4 and R
v.4.2.2 were used for all analyses, with the sur-
vival package v.3.6-1 used specifically for the
multistate modeling.

RESULTS
Between 2016 and 2022, there were 18,739
negative-result mt-sDNA tests and 2863
positive-result mt-sDNA tests in average risk
patients (Table 1). Multiple tests per person
were included in the cohorts, when available.
A total of 14,914 unique persons were
included in the negative-result mt-sDNA
cohort, and 2846 unique persons were
included in the positive-result mt-sDNA
cohort. Nearly three-quarters of the negative-
result mt-sDNA tests were among persons
aged younger than 65 years (71.4%;
n¼13,384), whereas just over half of the pos-
itive-result mt-sDNA tests were among per-
sons aged younger than 65 years (55.2%;
n¼5355). In addition, most of the tests were
performed among female patients. At 3.5 years
of follow-up after a negative-result mt-sDNA
test, more than half (55.0%; 95% CI, 53.9%-
56.3%) of the patients were rescreened, which
increased to more than three-quarters (81.0%;
95% CI, 80.0%-82.1%) at 5 years (Figure).
Most subsequent CRC screening tests were
repeat mt-sDNA tests (48.3% at 3.5 years;
95% CI, 47.2%-49.5%), followed by colonos-
copy (6.1% at 3.5 years; 95% CI, 5.6%-6.7%),
whereas very few had other screening modal-
ities in follow-up with the most common be-
ing FIT tests (0.4% at 3.5 years; 95% CI,
0.3%-0.6%). Most of the repeat mt-sDNA tests
found negative results, with 11.1% (n¼527/
4766) being positive.

Rescreening (any modality) was more
likely with older age and in females and was
less likely among Black persons, Asian per-
sons, and those with other or mixed race
(Table 2). Persons aged 65 years or older
were more likely to have repeat mt-sDNA
(HR, 1.12; 95% CI, 1.05-1.19) or other
screening test (HR, 1.63; 95% CI, 1.04-2.55)
;9(2):100599 n https://doi.org/10.1016/j.mayocpiqo.2025.100599
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compared with those aged 50-64 years,
whereas females were more likely than males
to have repeat mt-sDNA tests (HR, 1.14;
95% CI, 1.07-1.21). Black persons, Asian per-
sons, and those of other or mixed race were
less likely than White persons to have repeat
mt-sDNA tests. Rescreening (any modality)
was more likely for those with a college or
advanced degree (HR, 1.12; 95% CI, 1.05-
1.19) compared with those with a high school
or lower education. Persons living in neigh-
borhoods with higher deprivation were less
likely to have any rescreening and repeat mt-
sDNA, but more likely to have other screening
test (which include sigmoidoscopy, FIT,
FOBT, barium enema, and CT colonography;
HR, 3.76; 95% CI, 1.56-9.06, for ADI quartile
4 vs quartile 1). Current smokers and obese
patients were less likely to be rescreened,
including repeat mt-sDNA testing.

After a positive mt-sDNA test, more than
half of the patients (60.2%; 95% CI, 58.7%-
62.4%) had a follow-up colonoscopy within 2
months, which increased to 80.9% (95% CI,
79.6%-82.6%) at 6 months and 84.4% (95%
CI, 83.2%-86.0%) at 1 year (Figure). No differ-
ences were observed across age, sex, or race for
follow-up colonoscopy after a positive-result
mt-sDNA test, with the exception of those of
other or mixed race who had lower rates of
follow-up colonoscopy compared with White
persons (HR, 0.68; 95% CI, 0.49-0.95)
(Table 3). Persons with college or advanced de-
grees were more likely to have follow-up colo-
noscopy, whereas rates of follow-up
colonoscopy declined with increasing area
deprivation. Persons residing in rural areas
(HR, 0.71; 95% CI, 0.66-0.77), current (HR,
0.61; 95% CI, 0.54-0.69) and former smokers
(HR, 0.85; 95% CI, 0.78-0.93), and those
with obesity (HR, 0.84; 95% CI, 0.75-0.94)
were less likely to have follow-up colonoscopy
after a positive-result mt-sDNA test.

DISCUSSION
Although several stool-based and direct visual-
ization CRC screening strategies are recom-
mended by the USPSTF,2 the real-world
effectiveness of each of the recommended
screening strategies is diminished by popula-
tion underuse and suboptimal population
adherence to screening recommendations.
We examined recent population-level trends
Mayo Clin Proc Inn Qual Out n April 2025;9(2):100599 n https://do
www.mcpiqojournal.org
in CRC screening rates overall and by
screening modality, to characterize CRC
screening adherence among persons who
completed an mt-sDNA test. In doing so, we
examined subsequent screening rates and
type of subsequent test completed among
those with negative-result mt-sDNA tests and
follow-up colonoscopy rates among those
with positive-result mt-sDNA tests.

Among persons who received a negative-
result mt-sDNA test, we observed relatively
high rates of subsequent screening with more
than half completing rescreening 3.5 years after
the original screening and more than three-
quarters completing rescreening at 5 years.
Most of the subsequent CRC screen tests were
repeat mt-sDNA tests. Rates of rescreening by
mt-sDNA are much higher than those reported
for other stool-based tests.11,12 Rates of rescre-
ening were lower among younger adults, men,
Black persons, Asian persons, those reporting
multiple races, and those living in neighbor-
hoods with higher area deprivation. These re-
sults are consistent with the literature
reporting higher rates of CRC screening with
older age, among females, and with higher
neighborhood socioeconomic status.13 Racial
differences in CRC screening are less consistent
in the literature, with some studies reporting
lower screening among Black and American In-
dian/Alaska Native persons, in particular,
although other studies have reported greater
adherence for racial minorities.13 Although
rurality has been associatedwith decreased like-
lihood of CRC screening adherence in many
previously published studies,13 our findings
found no difference in rates of rescreening after
negative-result mt-sDNA for those living in ru-
ral vs urban areas. After a positive-result mt-
sDNA test, more than half of the patients had
a follow-up colonoscopy within 2 months,
and more than 80% completed colonoscopy
by 6 months and 1 year. The rates of follow-
up colonoscopy in our community are some-
what higher than previously reported rates
from a claims database of commercially insured
and Medicare Advantage enrollees, with an
overall follow-up colonoscopy rate of 72% at
6 months after positive-result mt-sDNA test.14

Rates of follow-up colonoscopy declined with
increasing area deprivation and were lower for
persons residing in rural areas. Finally, obesity
and smoking were associated with lower rates
i.org/10.1016/j.mayocpiqo.2025.100599 5
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FIGURE. Time to next CRC screening after negative-result mt-sDNA (top
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MAYO CLINIC PROCEEDINGS: INNOVATIONS, QUALITY & OUTCOMES

6

of rescreening after negative-result mt-sDNA
and follow-up colonoscopy after positive-
result mt-sDNA.
Mayo Clin Proc Inn Qual Out n April 2025
IMPLICATIONS
Our findings highlight the relative effective-
ness and acceptance of mt-sDNA testing for
CRC screening, as well as disparities in
rescreening rates on the basis of demo-
graphic factors. Efforts to improve overall
screening rates and adherence, particularly
among at-risk populations, are critical for
effective CRC prevention and management.
Engaging minoritized populations in preven-
tion behaviors requires culturally sensitive,
inclusive, and community-centered ap-
proaches that address systemic inequities
and barriers to care. Community-based
participatory research emphasizes shared de-
cision making and respect for community
knowledge, fostering trust and collabora-
tion.15 Tailoring communication to cultural
and linguistic needs, while leveraging trusted
messengers such as community health
workers, has been shown to enhance
outreach and uptake.16,17 Addressing struc-
tural determinants of health, such as housing
and access to care, alongside health literacy
barriers, is critical to achieving equity18 and
understanding how these factors may influ-
ence screening behavior is critical for
designing effective interventions.19,20

Together, these evidence-based approaches
provide a range of strategies for fostering
prevention behaviors in minoritized popula-
tions and advancing health equity.
Limitations and Strengths
Some limitations merit mention. First, our
population from Southeast Minnesota,
although representative of the Midwest region
of the United States, has a lower proportion of
racial and ethnic minorities and higher socio-
economic status than the United States over-
all.6 Thus, our findings may not be
representative of all patient populations. Sec-
ond, the small number of tests among persons
in some of the minority groups may have
limited power to detect differences in rescreen-
ing among negative-result mt-sDNA tests and
follow-up colonoscopy among positive-result
mt-sDNA tests across the race groups. Third,
we do not have information on insurance sta-
tus so we could not determine how insurance
status or changes in insurance over follow-up
may have contributed to rescreening rates or
;9(2):100599 n https://doi.org/10.1016/j.mayocpiqo.2025.100599
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TABLE 2. Hazard Ratio (95% CI) for the Association of Demographic and Other Patient Characteristics With Colorectal Cancer Rescreening
Modality After Negative-Result mt-sDNA Test

Characteristic

Rescreening modality

Any screening test mt-sDNA Colonoscopy Other screening testa

Age (y)
50-64 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
65-72 1.10 (1.03-1.16) 1.12 (1.05-1.19) 0.91 (0.77-1.08) 1.63 (1.04-2.55)

Sex
Male 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Female 1.14 (1.08-1.21) 1.14 (1.07-1.21) 1.11 (0.95-1.29) 1.70 (1.04-2.78)

Race
White 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Black 0.75 (0.59-0.94) 0.68 (0.53-0.89) 1.08 (0.64-1.82) 1.41 (0.35-5.77)
Asian 0.85 (0.72-1.00) 0.81 (0.68-0.97) 0.98 (0.65-1.49) 2.01 (0.81-4.96)
Hawaiian/Pacific Islander 0.32 (0.07-1.55) 0.38 (0.08-1.83) d d

American Indian 0.60 (0.29-1.25) 0.70 (0.33-1.47) d d

Other or mixed 0.69 (0.54-0.87) 0.65 (0.50-0.83) 0.88 (0.49-1.58) 1.58 (0.39-6.45)
Unknown 0.57 (0.31-1.03) 0.58 (0.32-1.07) 0.49 (0.07-3.69) d

Ethnicity
Non-Hispanic 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Hispanic 0.86 (0.74-0.99) 0.86 (0.73-1.00) 0.82 (0.54-1.26) 1.35 (0.50-3.69)

Education
High school or less 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Some college 0.89 (0.82-0.96) 0.89 (0.82-0.97) 0.85 (0.68-1.06) 1.37 (0.78-2.42)
College or advanced degree 1.12 (1.05-1.19) 1.13 (1.06-1.21) 1.08 (0.91-1.27) 0.74 (0.43-1.28)

Area deprivation index
Quartile 1 (0%-25%) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Quartile 2 (26%-50%) 0.92 (0.85-0.99) 0.90 (0.83-0.98) 1.00 (0.81-1.25) 1.14 (0.49-2.65)
Quartile 3 (51%-75%) 0.90 (0.83-0.98) 0.88 (0.81-0.96) 0.95 (0.76-1.20) 1.98 (0.87-4.52)
Quartile 4 (76%-100%) 0.83 (0.75-0.93) 0.82 (0.73-0.93) 0.71 (0.51-1.00) 3.76 (1.56-9.06)

Rural-urban commuting area
Urban 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Rural 0.95 (0.90-1.01) 0.94 (0.88-1.00) 0.97 (0.83-1.14) 1.75 (1.12-2.71)

Smoking status
Never 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Former 0.97 (0.91-1.03) 0.95 (0.89-1.01) 1.05 (0.90-1.24) 1.32 (0.81-2.13)
Current 0.64 (0.57-0.71) 0.64 (0.57-0.71) 0.63 (0.46-0.87) 0.80 (0.32-2.04)

Body mass index (kg/m2)
<25 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
25 to <30 0.92 (0.86-0.99) 0.92 (0.85-0.99) 0.98 (0.81-1.19) 0.78 (0.42-1.46)
�30 0.88 (0.82-0.94) 0.88 (0.82-0.94) 0.87 (0.72-1.05) 1.07 (0.62-1.86)

aIncludes sigmoidoscopy, fecal immunochemical test, fecal occult blood test, barium enema, and computed tomographic colonography.

mt-sDNA, multitarget stool DNA.
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CRC screening modality. Finally, access to
care during the COVID-19 pandemic may
have affected our observed rates of rescreen-
ing. Nevertheless, a considerable strength of
our study includes the comprehensive capture
of medical record data for the population
residing in our region through the E-REP, a
medical records-linkage system including
Mayo Clin Proc Inn Qual Out n April 2025;9(2):100599 n https://do
www.mcpiqojournal.org
data from multiple health care providers in
the region.

CONCLUSION
In conclusion, this study highlights that adher-
ence to follow-up CRC screening after a
negative-result or positive-result mt-sDNA test
varies significantly by demographic factors,
i.org/10.1016/j.mayocpiqo.2025.100599 7
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TABLE 3. Hazard Ratio (95% CI) for the Association
of Demographic and Other Patient Characteristics
With Follow-up Screening With Colonoscopy After
Positive-Result mt-sDNA Test

Characteristic Colonoscopy

Age (y)
50-64 1.00 (ref)
65-75 0.99 (0.92-1.08)

Sex
Male 1.00 (ref)
Female 1.06 (0.98-1.15)

Race
White 1.00 (ref)
Black 0.81 (0.56-1.18)
Asian 0.95 (0.67-1.35)
Hawaiian/Pacific Islander 1.22 (0.66-2.27)
American Indian 1.00 (0.19-5.18)
Other or mixed 0.68 (0.49-0.95)
Unknown 0.89 (0.40-1.95)

Ethnicity
Non-Hispanic 1.00 (ref)
Hispanic 1.06 (0.84-1.33)

Education
High school or less 1.00 (ref)
Some college 0.75 (0.67-0.84)
College or advanced degree 1.25 (1.13-1.38)

Area deprivation index
Quartile 1 (0%-25%) 1.00 (ref)
Quartile 2 (26%-50%) 0.77 (0.66-0.89)
Quartile 3 (51%-75%) 0.63 (0.54-0.73)
Quartile 4 (76%-100%) 0.52 (0.43-0.62)

Rural-urban commuting area
Urban 1.00 (ref)
Rural 0.71 (0.66-0.77)

Smoking status
Never 1.00 (ref)
Former 0.85 (0.78-0.93)
Current 0.61 (0.54-0.69)

Body mass index (kg/m2)
<25 1.00 (ref)
25 to <30 1.05 (0.94-1.18)
�30 0.84 (0.75-0.94)

mt-sDNA, multitarget stool DNA.
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particularly race and age. Although rescreening
rates after a negative-result mt-sDNA test
reached 81% within 5 years, racial disparities
persist, with Black, Asian, and other or mixed
race individuals being less likely to receive
repeat screening. Additionally, although
follow-up colonoscopy rates after positive-
result mt-sDNA tests were high, disparities
remain in completion among patients of other
Mayo Clin Proc Inn Qual Out n April 2025
or mixed race. These findings underscore the
need for targeted interventions to improve eq-
uity in CRC screening adherence and follow-
up care across diverse patient populations.
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