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INTRODUCTION: Controversy exists regarding the impact of various risk factors on noncolorectal cancer (CRC) mortality

in healthy screening populations. We examined the impact of known CRC risk factors, including

baseline colonoscopy findings, on non-CRC mortality in a screening population.

METHODS: Cooperative Studies Program (CSP) #380 is comprised of 3,121 veterans aged 50–75 years who

underwent screening colonoscopy from 1994 to 97 and were then followed for at least 10 years or until

death. Hazard ratios (HRs) for risk factors on non-CRC mortality were estimated by multivariate Cox

proportional hazards.

RESULTS: Current smoking (HR 2.12, 95% confidence interval [CI] 1.78–2.52, compared with nonsmokers)

and physical activity (HR 0.89, 95%CI 0.84–0.93) were themodifiable factors most associated with

non-CRC mortality in CSP#380. In addition, compared with no neoplasia at baseline colonoscopy,

non-CRCmortality was higher in participants with‡3 small adenomas (HR1.43, 95%CI1.06–1.94),

advanced adenomas (HR 1.32, 95% CI 0.99–1.75), and CRC (HR 2.95, 95% CI 0.98–8.85). Those

with 1–2 small adenomas were not at increased risk for non-CRC mortality (HR 1.15, 95% CI

0.94–1.4).

DISCUSSION: In aCRC screening population, knownmodifiable risk factors were significantly associatedwith 10-year

non-CRCmortality. Furthermore, those who died from non-CRC causes within 10 years weremore likely

to have had high-risk findings at baseline colonoscopy. These results suggest that advanced

colonoscopy findings may be a risk marker of poor health outcomes. Integrated efforts are needed to

motivate healthy lifestyle changes during CRC screening, particularly in those with high-risk

colonoscopy findings and unaddressed risk factors.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/CTG/A784
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INTRODUCTION
Most individuals undergoing routine colorectal cancer (CRC)
screening and surveillancewill die from causes other thanCRC (1).
Given that these individuals have demonstrated adherence and a
desire for routine preventative health care, CRC screening is a
unique opportunity to augment efforts to help also prevent non–
CRC-relatedpoor health outcomes (2–7).Gastroenterologists could
play a role in the overall health of patients, beyondCRCprevention,
by providing brief counseling or referrals for any identified factors
that may be detrimental to health such as poor diet, inadequate
exercise, tobacco use, or other issues (e.g., medication adherence,
sleep apnea, mental health, or dental care) (8).

Yet despite the well-known associations of many diet and
lifestyle factors for premature mortality (9), studies investigating
the impact of participating in CRC screening on modifying these
risk factors have been inconclusive (3,4). Diet and lifestyle factors
may be going unaddressed or in some cases could worsen after
CRC screening (5). This is especially true since controversy exists
regarding which clinical and lifestyle factors most impact mor-
tality risk. Clarification of the strength of association between
known risk factors and non-CRC mortality, specifically in
healthy screening populations, is an unmet need that could
improve health outcomes by leading to the development of
personalized strategies integrated with CRC screening that
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efficiently prioritize healthy lifestyle interventions most rele-
vant to the individual.

Individuals undergoing CRC screening represent an im-
portant, yet challenging, population to investigate non-CRC
mortality risk factors. As they are typically healthy overall, it is
often difficult to accurately identify the subset of individuals
most at risk for poor outcomes and thus more likely to benefit
from aggressive risk factor modification. Effective markers for
identifying individuals at risk for short-term (i.e., 10-year)
non-CRC mortality in healthy CRC screening populations
remain elusive, but could lead to improved efforts at risk factor
modification. Recent data now suggest that advanced findings
on colonoscopy could be linked to underlying factors that
increase mortality. In fact, screening colonoscopy findings
themselves may represent a readily available novel marker for
characterizing underlying health risk (6,10,11). In other
words, initial colonoscopy findings may highlight the imme-
diate real-world consequences of (previously uninvestigated)
unhealthy lifestyle choices, inform assessments of short-term
non-CRC mortality, and motivate clinical decision making
regarding optimal health strategies. Indeed, if screening
colonoscopy findings are shown to be associated with poor
non-CRC health outcomes, individuals found to have clini-
cally significant lesions on initial colonoscopy may be those
most likely to benefit from concerted lifestyle interventions
that decrease non-CRC mortality risk (7).

This study investigated a prospective screening colonoscopy
cohort to examine the strength of association with non-CRC
mortality for a focused set of baseline demographic, clinical, and
lifestyle factors. This study also evaluated whether baseline
colonoscopy findings were associated with non-CRCmortality in
this healthy population.

METHODS
Cooperative Studies Program (CSP) #380 is comprised of
3,121 healthy veterans aged 50–75 years who underwent
screening colonoscopy from 1994 to 97 (12). This analysis was
approved by the Durham VA Medical Center Institutional
Review Board (MIRB #1872) and included a waiver of in-
formed consent for work performed under this protocol. All
methods were performed in accordance with relevant guide-
lines and regulations.

Since the baseline screening colonoscopy, the clinical trajec-
tories of these participants have now been well characterized
through at least 10 years or until death. Details of this cohort,
including measurement of baseline characteristics and 10-year
clinical outcomes, have previously been described (13–15). At the
initial screening colonoscopy, baseline findings were categorized
as no neoplasia, 1–2 small (,10 mm) adenomas, 31 small ade-
nomas, advanced adenomas (defined as adenoma $10 mm, or
with villous histology or high-grade dysplasia), or invasive CRC.
Race groups (based on self-report in the baseline questionnaire)
were defined as White, African American, and other (including
Hispanic, Asian, and not otherwise specified). Baseline health
status was estimated by self-reported conditions and verified in
the electronic medical record. We categorized the number of
health conditions into 0–2, 3–4, or 51 conditions as a general
measure of baseline health status and included diagnoses of
cardiovascular disease, diabetes, and/or other cancers. Bodymass
index (BMI) was calculated as weight in kilograms divided by the
square of height inmeters. Information on family history of CRC,

diet, physical activity, and alcohol, smoking (including current
and past habits), and medication use was also obtained from
validated self-reported questionnaires. In brief, diet was assessed
with a validated semiquantitative food frequency questionnaire
(Table 4). The physical activity index generated a 24-hour score
based on patients reported activity levels. Categories of smoking,
alcohol, and nonsteroidal anti-inflammatory drug (NSAID) use
were defined based on detailed queries of cigarette habits, number
of drinks per week, and specific NSAID products, respectively.
Additional details are available at https://www.research.va.gov/
programs/csp/cspec/datadictionary_csp380.html.

Cause of death information was obtained from the CSP#380
database, National Death Index, and the VA Corporate Data
Warehouse. Specifically, CRC-specific mortality was confirmed
in the CSP#380 database by a previously validated method using
National Death Index cause of death codes cross-referenced with
CRC diagnosis codes from the VA Corporate Data Warehouse
(16). Few discrepancies were adjudicated by the CSP#380 team,
similar to previous studies (17). Participants with CRC-specific
mortality were removed to create the non-CRCmortality analytic
data set.

Descriptive statistics, including rates and proportions for
categorical data and means and SEs for continuous data, were
used to describe baseline risk factors for the entire CSP#380 co-
hort. After excluding instances of CRCdeath, hazard ratios (HRs)
and 95% confidence intervals (CIs) for baseline colonoscopy
findings and other risk factors on non-CRC mortality were esti-
mated by a Cox proportional hazardsmodel, which adjusted for a
priori selected demographics, baseline comorbidities, lifestyle
factors, and colonoscopy surveillance intensity based on the ini-
tial CSP#380 randomization protocol. Finally, in a robustness
analysis, we evaluated the same baseline risk factor associations
with all-cause mortality, i.e., including CRC mortality in the full
CSP#380 cohort. Study database management was performed
using SAS, version 6.4 (SAS Institute, Cary, NC). All other
analyses were performed using R, version 4.0.3, with the survival
package. For all analyses, P , 0.05 was considered statistically
significant.

RESULTS
Participants weremostlymale (n5 3,021, 96.8%) andWhite (n5
2,609, 83.6%) with a mean age of 62.9 years at baseline (Table 1).
During the 10-year follow-up period, 858 (27.5%) died, including
843 (98.3%) from non-CRC causes (Table 2). These deaths were
approximately evenly split between timeperiods of 0–5 years after
baseline colonoscopy (42.5%) and .5–10 years from baseline
(57.5%). Few deaths were attributable to CRC (n5 15, 0.5%), and
most were within 5 years of the baseline examination (86.7%).
Table 3 shows the primary cause of non-CRC mortality for CSP
#380 participants during the 10-year follow-up period. Most
deaths were related to cardiovascular disease (n 5 324, 38.4%)
followed bynon-CRCmalignant neoplasms (n5 207, 24.6%) and
respiratory diseases (n 5 78, 9.3%), which is consistent with US
national cause of death statistics in this age group (1).

Table 4 demonstrates the impact of baseline characteristics on
non-CRC mortality. Non-CRC mortality was higher in African
American individuals (HR 1.26, 95% CI 0.99–1.62). Increasing
age at baseline was significantly associated with higher non-
CRC mortality (HR 1.07 per year, 95% CI 1.06–1.09) in the
CSP#380 cohort. Non-CRC mortality was also higher in those
with 3–4 medical comorbidities at baseline (HR 1.57, 95% CI
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1.30–1.88, compared with 0–2 points) and in current smokers
(HR 2.12, 95% CI 1.78–2.52, compared with nonsmokers). On
the other hand, reduced non-CRCmortality was associated with
increasing physical activity (HR 0.89, 95% CI 0.84–0.93) and a
family history of CRC (HR 0.76, 95% CI 0.60–0.96). Increased
BMI of 24.9–29.9 kg/m2 (HR 0.73, 95% CI 0.59–0.89) and
29.9–39.9 kg/m2 (HR 0.75, 95% CI 0.60–0.93) was also associ-
ated with decreased non-CRC mortality when compared with a
BMI of 18.5–24.9 kg/m2 at baseline. Finally, neither NSAID use
(including aspirin) nor dietary factors were associatedwith non-
CRC mortality.

Compared with no neoplasia at baseline colonoscopy, 10-
year non-CRC mortality was higher in participants with $3
small adenomas (HR 1.43, 95% CI 1.06–1.94), advanced ade-
noma (HR 1.32, 95% CI 0.99–1.75), and CRC (HR 2.95, 95% CI
0.98–8.85) (Table 4). Those with 1–2 small adenomas at baseline
were not at increased risk for non-CRCmortality (HR 1.15, 95%
CI 0.94–1.4).

Supplementary Table 1 (see Supplementary Digital Content
1, http://links.lww.com/CTG/A784) demonstrates the results
of a robustness analysis evaluating the impact of the same
baseline risk factors on the outcome of all-cause mortality
(which includes CRC-specific mortality). Qualitatively similar
results to the analyses with non-CRC mortality were found,
including similar strengths of association (i.e., magnitude of
relative risk) across all endoscopic, clinical, and lifestyle base-
line risk factors.

DISCUSSION
In a healthy CRC screening population, we found that increasing
age, African American race, more medical comorbidities, and
current smoking were associated with higher rates of 10-year
non-CRC mortality, whereas increased BMI, higher physical
activity, and a family history of CRC were protective of short-
term non-CRC mortality. In addition, high-risk findings ($3
small adenomas, advanced adenoma, and CRC) on baseline
colonoscopy are likely to be valuable predictors of increased non-
CRCmortality risk within 10 years. To our knowledge, this is the
first study to report an association between baseline colonoscopy
findings and non-CRC mortality in a prospective screening
population.

Several potentially modifiable risk factors for non-CRC
mortality were identified in this healthy CRC screening pop-
ulation, including increased number of medical comorbidities,
smoking, and decreased physical activity. Previous studies in
various populations have found consistent relationships be-
tween all-cause mortality and these risk factors, all with similar
effect sizes to our study (11,18–29). Although these findings are
not novel, several specific findings warrant additional consid-
eration. We observed similar associations between non-CRC
mortality and African American race as has been reported in
other VA and non-VA populations, although this disparity may
be partially mitigated in the VA equal-access health system
(30,31). Our finding that a BMI range from 25 to 39.9 kg/m2 is
protective in terms of non-CRCmortality, when compared with
a healthy BMI range of 18.5–24.9 kg/m2, was initially surprising.
However, a “u-shaped” mortality curve of BMI has been well
described in 2 large systematic reviews of heterogeneous pop-
ulations over short follow-up periods (19,29). A family history
of CRC was also associated with reduced non-CRC mortality
(HR 0.75). The reasons are not known, but these individuals may
generally be more health conscious given an awareness of familial
risk (32). Further study is needed to explore this hypothesis.
On the other hand, besides smoking (HR .2), the risk factor
with the highest impact on non-CRC mortality in our analysis
was increasing number of self-reported comorbidities at
baseline. This finding is expected, but also reinforces the im-
portance of strongly considering comorbidities in risk/benefit
assessment of ongoing CRC surveillance (rather than just age
alone) (23). In regard to aspirin use, we anticipated some
impact on non-CRC mortality based on cardiovascular pro-
tection. Although 1 study by Loomans-Kropp et al. (33)
showed a strong impact of aspirin on reduced all-cause mor-
tality, a previous systematic review by the USPTF found that
daily aspirin use of $75 mg was associated with only a small
reduction (HR 0.94, with upper CI 0.99) in all-cause mortality
within 10 years (34). Our study is unable to elucidate any

Table 1. Baseline characteristics of CSP #380

Characteristic Participants (n5 3,121)

Age, mean (6SE) 62.9 (0.13)

50–59 yr, n (%) 1,044 (33.5)

60–69 yr, n (%) 1,481 (47.5)

.69 yr, n (%) 596 (19.1)

Male sex, n (%) 3,021 (96.8)

Race, n (%)

White, non-Hispanic 2,609 (83.6)

Black, non-Hispanic 297 (9.5)

Other 215 (6.9)

Daily smoker, n (%) 691 (22.1)

Family history of CRC, n (%) 434 (13.9)

Any follow-up colonoscopy, n (%) 1,915 (61.4)

CRC, colorectal cancer; CSP, Cooperative Studies Program.

Table 2. Cause of death and timeline for CSP #380 participants

Deceased 10.5-yr

All CSP #380

participants (n5 3,121)

Deceased between

0 and 5 yr from baseline

Deceased between

>5 and 10 yr from baseline

Total deaths, n (%) 858 (27.5) 365 (42.5) 493 (57.5)

CRC, n (%) 15 (0.5) 13 (86.7) 2 (13.3)

Other death, n (%) 843 (27.0) 352 (41.8) 491 (58.2)

CRC, colorectal cancer; CSP, Cooperative Studies Program.
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potential benefits of aspirin given the small sample size and
the inclusion of NSAID users beyond aspirin. Finally, we
found no dietary factors associated with non-CRC mortality.
Previous evidence in other studies demonstrates that un-
processed red meat may only have a very small risk reduction
(with very low certainty evidence) (35,36), data on cereal fiber
are mixed (37–39), and a recent a meta-analysis by Zhang
et al. (40) found a lack of association between vitamin D
supplementation and all-cause mortality. However, dietary
studies are difficult to conduct given the subjective approxi-
mation that goes into self-questionnaires, as well as the im-
precise measurement of total intake, duration, and various
dietary interactions.

In addition, we found that non-CRCmortality was also higher
in participants with advanced findings on baseline colonoscopy.
When compared with those with no neoplasia on screening
colonoscopy, the risk for non-CRC mortality increased by se-
verity of findings, with point estimates of approximately 1.3 times
in those with advanced adenomas to almost 3 times the risk if
CRC was identified at baseline, even after adjusting for other
important health risks such as smoking and comorbidities (41).
Although previous studies have not typically reported outcomes
of non-CRC mortality, a few have reported data suggesting a
utility of colonoscopy findings for all-cause mortality risk pre-
diction during CRC screening and surveillance. A study by
Loberg et al. (42) found that individuals classified as having either
low-risk (SMR 1.19; 95% CI 1.16–1.22) or high-risk adenomas
(SMR1.20; 95%CI 1.18–1.23) had higher all-causemortality than
the general population. Given that these effect sizes are similar to
our study (see Supplemental Table 1, Supplementary Digital
Content 1, http://links.lww.com/CTG/A784), it is therefore
likely that the estimates from our study are a plausible assess-
ment of the association between baseline colonoscopy findings
with non-CRC mortality. In fact, emerging data now suggest
that increased short-term mortality risks in CRC survivors may
be attributable to shared underlying risk factors for both CRC
development and non-CRC mortality, including lifestyle or
metabolic risk factors that increase the risk for cardiovascular

disease and other non-CRCmalignancies relative to the general
population (11,43–45). Extending this relationship of shared
underlying risk factors for other poor health outcomes and
precancerous advanced adenomas or multiple adenomas could
explain the results of our study. Further, this supports the sug-
gestion that more advanced colonoscopy findings may be a
general marker for underlying risk factors related to poor health
that have not yet been identified or targeted during routine
health maintenance.

Although screening colonoscopy is a distinct touch point with
the health care system for those interested in CRC prevention, it
also represents an ideal opportunity to identify and mitigate risk
for non-CRC mortality. Previous studies have evaluated whether
known health risk factors change after CRC screening, but the
data are mixed. The Norwegian Colorectal Cancer Prevention
sigmoidoscopy study reported worsened dietary choices with
increased weight, reduced physical activity, and more smoking
after screening (5). On the other hand, Knudsen et al. (7) found
that after screening, adherence to a healthier lifestyle modestly
increased, but with more improvement in those with more ad-
vanced findings. Taken together with our results, these findings
by Knudsen et al. suggest that those with more advanced findings
at initial colonoscopy could be ideal targets for aggressive risk
factormodification efforts. Advanced colonoscopy findings could
represent a canary in the coal-mine scenario and allow for better
identification of those most at risk for poor health outcomes and
thus most likely to make and benefit from durable healthy
changes. And because the associations in our study persisted over
a 10-year follow-up period, it is likely that these factors were
inadequately managed during routine health care maintenance.
Therefore, by providing objective data (i.e., high-risk colono-
scopy findings) that quantify risk in a unique way, postprocedure
counseling is an opportunity for gastroenterologists to partner
with a multidisciplinary team who continuously engage, reassess,
and help patients manage risk or make shared decisions about
lifestyle over time. In addition to readily apparent recommen-
dations such as regular exercise, healthy diet, and smoking ces-
sation (highlighted in our study), important factors that may also
be actionable include hydration, dental care, sleep hygiene,
mental health, comorbidity management (including medication
adherence), and regular healthmaintenance visits and screenings.
Even incremental changes, motivated by multiple providers, may
add up overtime to improved outcomes (8,22). Given that par-
ticipants undergoing CRC screening and surveillance rarely die
from CRC, our findings provide more support for integrating
efforts with CRC screening that seek to improve overall health by
personalizing approaches to health maintenance, individualizing
risk assessments, and effectively using targeted health interven-
tions for relevant risk factor modification.

This study has limitations. Although the associations of Af-
rican American race, baseline advanced adenoma, or CRC with
non-CRC mortality did not meet the traditional dichotomous
threshold for statistical significance (which may have occurred in
a larger study), the point estimates and confidence intervals are
most compatible with clinically relevant associations with non-
CRC mortality and are likely to be valuable predictors of a poor
health outcomes (41). These findings are consistent with other
studies and ideas as described above, and at a minimum, suggest
that these findings be amoment to assess for the presence of, and
potentially help modify, important health risk factors. Other-
wise, this is a veteran cohort of mostly White men aged 50–

Table 3. Primary cause of death for CSP #380 participants,

excluding CRC

Primary cause of death No. of deaths (n 5 843)

Cardiovascular diseases, n (%) 324 (38.4)

Malignant neoplasms (non-CRC), n (%) 207 (24.6)

Respiratory diseases, n (%) 78 (9.3)

Endocrine, nutritional, and metabolic

diseases, n (%)

51 (6.0)

Infectious and parasitic diseases, n (%) 49 (5.8)

Accidents (unintentional injuries), n (%) 41 (4.9)

Disease of the nervous system, n (%) 29 (3.4)

Gastrointestinal diseases, n (%) 22 (2.6)

Genitourinary tract diseases, n (%) 8 (0.9)

Intentional self-harm (suicide), n (%) 6 (0.7)

All other causes/unknown, n (%) 28 (3.3)

CRC, colorectal cancer; CSP, Cooperative Studies Program.
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Table 4. Impact of baseline characteristics on non-CRC mortality in the CSP#380 cohorta

Baseline characteristic Total (n 5 3,106) Deaths (n5 834)

Unadjusted hazard

ratio (95% CI)

Adjusted hazard

ratiob (95% CI)

Age, yr, mean (SD) 62.9 65.37 1.06 (1.05–1.07) 1.07 (1.06–1.09)

Race, n (%)

White 2,593 703 (27.1) Ref

African American 296 85 (28.7) 1.08 (0.86–1.35) 1.26 (0.99–1.62)

Other 217 55 (25.3) 0.93 (0.71–1.23) 1.02 (0.74–1.39)

Baseline colonoscopy findings, n (%)

No adenomas 1,948 481 (24.7) Ref

1–2 small adenomas 683 195 (28.5) 1.17 (0.99–1.38) 1.15 (0.94–1.4)

31 small adenomas 157 60 (38.2) 1.61 (1.23–2.11) 1.43 (1.06–1.94)

Advanced adenoma 298 101 (33.9) 1.46 (1.18–1.82) 1.32 (0.99–1.75)

Colorectal cancer 20 6 (30) 1.26 (0.56–2.84) 2.95 (0.98–8.85)

Baseline comorbidities, n (%)

0–2 2,627 632 (75.0) Ref

3–4 441 189 (22.4) 2.02 (1.71–2.37) 1.57 (1.30–1.88)

51 38 22 (2.6) 3.23 (2.11–4.94) 1.65 (0.94–2.91)

Family history of CRC, n (%)

First degree relative with CRC 432 95 (22.0) 0.76 (0.61–0.94) 0.76 (0.60–0.96)

Baseline body mass index, kg/m2

18.5–24.9 457 155 (33.9) Ref

,18.5 14 8 (57.1) 1.84 (0.91–3.75) 1.32 (0.64–2.72)

25.0–29.9 1,351 344 (25.4) 0.69 (0.57–0.84) 0.73 (0.59–0.89)

30.0–39.9 1,135 295 (26.0) 0.70 (0.58–0.86) 0.75 (0.60–0.93)

.39.9 129 34 (26.4) 0.73 (0.50–1.06) 1.05 (0.70–1.57)

Baseline physical activity index

Mean score (SD) 7.16 (1.7) 6.81 (1.55) 0.84 (0.80–0.88) 0.89 (0.84–0.93)

Baseline smoking, n (%)

Current daily smoker 691 257 (30.6) 1.70 (1.47–1.97) 2.12 (1.78–2.52)

Baseline alcohol use

Mean (SD) servings per week 4.45 (9.54) 4.36 (10.74) 1.00 (0.99–1.01) 1.00 (0.99–1.01)

Baseline NSAID use (including aspirin), n (%)

None 606 152 (25.1) Ref

Occasional 756 163 (21.6) 0.84 (0.68–1.05) 0.97 (0.76–1.23)

Daily 1,654 502 (30.4) 1.24 (1.04–1.50) 1.2 (0.98–1.46)

Baseline beef, pork, or lamb consumption

Mean (SD) % of total energy intake 0.97 (0.59) 1 (0.59) 1.09 (0.97–1.22) 1.04 (0.92–1.19)

Baseline cereal fiber consumption

Mean (SD) grams 5.68 (3.94) 5.67 (3.85) 1.00 (0.98–1.02) 1.00 (0.98–1.02)

Vitamin D

Mean (SD) in 100 IU units 4.28 (3.27) 4.32 (3.49) 1.01 (0.98–1.03) 0.99 (0.97–1.02)

CI, confidence interval; CRC, colorectal cancer; CSP, Cooperative Studies Program; NSAID, nonsteroidal anti-inflammatory drug.
aMissing data excluded.
bAdjusted for age, race, surveillance intensity and previous colonoscopy findings, number of baseline comorbidities, family history of CRC, smoking status, alcohol
consumption, physical activity index, NSAIDs, body mass index, cereal fiber, red meat, and vitamin D.
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75 years, and so generalizability to other groupsmay be limited.
In addition, baseline data, particularly regarding lifestyle fac-
tors, medication use, and family history of CRC were obtained
by self-reported questionnaires, which may be subject to
reporting or other bias. We also do not report changes in these
risk factors over time, so we are unable to determine the impact
of modifying these risk factors on specific causes of death. This
will be an important focus of future research. All of the par-
ticipants received screening; thus, we are unable to estimate the
impact of various screening findings on non-CRC mortality
compared with an unscreened population or those undergoing
CRC screening with noninvasive modalities. Finally, because
we did not analyze cause-specific outcomes of death in-
dividually, future work will seek to better understand the fac-
tors that most contributed to specific causes of short-term
mortality risk in this cohort. Investigations of cause-specific
mortality patterns will be important to develop potential high-
yield strategies for riskmodification during CRC screening and
surveillance and/or determine when competing risks of
comorbidities outweigh benefit of CRC screening and sur-
veillance (46).

In conclusion, we found several known modifiable risk fac-
tors in a CRC screening population that are significantly asso-
ciated with 10-year non-CRC mortality. Furthermore, those
who died fromnon-CRC causes within 10 years weremore likely
to have had high-risk findings at baseline colonoscopy ($3
small adenomas, advanced adenoma, and CRC), even after ac-
counting for other important risk factors such as advanced age,
increased comorbidities, and smoking. These results suggest
that advanced colonoscopy findings may be an early marker for
underlying risk of poor health outcomes and support integrated
efforts with CRC screening to motivate healthy lifestyle change
in these individuals. Future work will seek to understand
whether a better understanding of individualized short-term
mortality risk calculated at screening colonoscopy could inform
prioritization of actionable risk reduction strategies and im-
prove overall health outcomes.
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