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Abstract

Objectives: Studies of race-specific colon cancer (CC) survival differences between right- vs. 

left-sided CC typically focus on Black and White persons and often consider all CC stages 

as one group. To more completely examine potential racial and ethnic disparities in side- and 

stage-specific survival, we evaluated 5-year CC cause-specific survival probabilities for five racial/

ethnic groups by anatomic site (right or left colon) and stage (local, regional, distant).

Methods: We obtained cause-specific survival probability estimates from National Cancer 

Institute’s population-based Surveillance, Epidemiology, and End Results (SEER) for CC patients 

grouped by five racial/ethnic groups (Non-Hispanic American Indian/Alaska Native [AIAN], Non-

Hispanic Asian/Pacific Islander [API], Hispanic, Non-Hispanic Black [NHB], and Non-Hispanic 
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White [NHW]), anatomic site, stage, and other patient and SEER registry characteristics. We used 

meta-regression approaches to identify factors that explained differences in cause-specific survival.

Results: Diagnoses of distant-stage CC were more common among NHB and AIAN persons 

(>22 %) than among NHW and API persons (< 20 %). Large disparities in anatomic site-specific 

survival were not apparent. Those with right-sided distant-stage CC had a one-year cause-specific 

survival probability that was 16.4 % points lower (99 % CI: 12.2–20.6) than those with left-sided 

distant-stage CC; this difference decreased over follow-up. Cause-specific survival probabilities 

were highest for API, and lowest for NHB, persons, though these differences varied substantially 

by stage at diagnosis. AIAN persons with localized-stage CC, and NHB persons with regional- 

and distant-stage CC, had significantly lower survival probabilities across follow-up.

Conclusions: There are differences in CC presentation according to anatomic site and disease 

stage among patients of distinct racial and ethnic backgrounds. This, coupled with the reality 

that there are persistent survival disparities, with NHB and AIAN persons experiencing worse 

prognosis, suggests that there are social or structural determinants of these disparities. Further 

research is needed to confirm whether these CC cause-specific survival disparities are due to 

differences in risk factors, screening patterns, cancer treatment, or surveillance, in order to 

overcome the existing differences in outcome.
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1. Introduction

Over 100,000 cases of colon cancer (CC) diagnosed annually, and with a five-year relative 

survival of 65 % for patients diagnosed between 2015 and 2018 it is the second leading 

cause of cancer-related deaths in the United States [1,2]. Although recent decades have 

demonstrated improvements in CC survival, these gains have not erased differences in 

mortality across races/ethnicities [3,4]. From 2010 to 2019, sex- and age-adjusted colorectal 

cancer mortality rates per 100,000 decreased from 15.6 to 13.0 in non-Hispanic White 

(NHW), from 23.3 to 17.6 in non-Hispanic Black (NHB), from 11.6 to 9.2 in non-Hispanic 

Asian/Pacific Islander (API), from 19.2 to 16.1 in non-Hispanic American Indian/Alaska 

Native (AIAN), and from 12.6 to 10.6 in Hispanic persons [5]. It is notable that the 2019 

mortality rates among NHB and AIAN persons are higher than those for NHW individuals 

in 2010, and 2019 rates for NHW persons are higher than those for API and Hispanic 

individuals in 2010.

Current differences among mortality rates by race/ethnicity have similar patterns in the 

incidence of CC in the right vs. left anatomic sites, with NHB persons displaying the highest 

right to left CC incidence ratio (1.87) and API persons the lowest (0.99) [6]. Understanding 

differences in survival corresponding to the location where the cancer develops may have 

important implications for screening recommendations. CCs that develop on the right side 

of the colon typically have worse prognosis even after accounting for survival differences 

arising due to being diagnosed at different stages of the disease [7–17]. Screening-related 

factors such as poor right-sided preps, incomplete colonoscopy, and anatomic configurations 
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compromising visibility [18,19] may contribute to these differences. Biologically-driven 

factors may also contribute. For instance, serrated adenomas are flatter and more difficult 

to visualize endoscopically, characteristically carry BRAF V600E mutations, give rise to 

microsatellite unstable CCs, and are more common in the right colon [20]. Recent data 

from the National Cancer Institute’s Surveillance, Epidemiology and End Results (SEER) 

program suggest the risk differential between CC of different anatomic sites may not be 

large [21,22], suggesting more remains to be understood regarding site-specific CC survival 

outcomes.

Disparities in CC outcomes may contribute to reported differences in survival between right- 

and left-sided CC: different racial/ethnic groups experience different CC survival outcomes 

[1,3–5] as well as differences in the incidence of right- vs. left-sided CC and in the stage of 

CC at diagnosis [6,23,24]. Relatively little has been reported about site- and stage-specific 

CC survival outcomes for all different racial/ethnic groups, particularly for AIAN persons. 

Appropriately quantifying survival following CC diagnosis among persons of distinct racial 

and ethnic backgrounds by anatomic site of the lesion and its summary stage has a variety of 

important implications. For instance, a particular racial/ethnic group may experience poorer 

CC survival due to any of a number of reasons. Some of these include higher general CC 

incidence, higher site-specific CC incidence, lower overall CC screening adherence, CC 

screening using a sub-optimal modality (e.g., colonoscopy demonstrates superiority over 

FIT in detecting right-sided neoplasia [25–27]), lower quality and less timely CC treatment 

and follow-up care, or some combination thereof. Understanding the different survival 

probabilities by race/ethnicity that correspond to the location where the cancer develops may 

have important implications for improving strategies for prevention, screening, treatment, or 

follow-up care for CC.

We sought to enhance understanding of CC survival probabilities and their differences 

between anatomic sites, within the context of existing racial/ethnic disparities. Because 

of the impact of disease stage on CC survival, we estimated and compared CC survival 

probabilities among racial/ethnic groups by anatomic site and stage at diagnosis over five 

years of follow-up.

2. Methods

2.1. Study design

We conducted a retrospective cohort study of persons diagnosed with CC from 1992 through 

2018. The University of New Mexico Health Sciences Center’s Human Research Review 

Committee deemed the research protocol exempt from review.

2.2. Data source and study population

We used data from SEER, the SEER*Stat 8.4.0 Database: “Incidence – SEER Research Plus 

Data, 12 Registries, Nov 2021”, for cancers diagnosed from 1992 to 2018. We included 

all persons who received their first diagnosis of adenocarcinoma of the colon, excluding 

appendiceal cancers, included in this database. We excluded individuals with missing data 
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for age, year of diagnosis, race, stage, CC anatomical location, and if the CC involved both 

right and left anatomic sites.

2.3. Study variables

Our primary outcome was the probability of survival after CC diagnosis. We identified 

eligible participants and estimated survival probabilities at one through five years post-

diagnosis within combinations of: sex, age at diagnosis, year of diagnosis (within five-

year categories), race/ethnicity (AIAN, API, Hispanic, NHB, and NHW), CC side (Right: 

cecum, ascending colon, hepatic flexure and transverse colon; and Left: splenic flexure, 

descending colon, sigmoid colon and rectosigmoid junction), grade (I–IV), and summary 

stage (Localized, Regional, and Distant). The county-level descriptors of median household 

income (quartiles), and Metropolitan-Urban-Rural categorization of Rural-Urban Continuum 

Codes (RUCC) were also tabulated, combining rural and small urban (population < 20,000) 

counties according to whether or not they were adjacent to metropolitan counties.

2.4. Statistical analysis

We summarized the numbers and percentages of individuals with eligible CC diagnoses 

within categories of the factors of interest. Due to restrictions on extracting individual-

level data, we used SEER*Stat to estimate one- through five-year cause-specific survival 

probabilities, and their standard errors, for persons aggregated into groups simultaneously 

cross-classified by all of the factors outlined above. When SEER*Stat’s variance estimate 

was zero, we used the variance of a binomial proportion computed after adding 0.5 to 

the numerator and denominator counts. These SEER-estimated survival probabilities and 

standard errors accounted for censoring of individuals for loss to follow-up, or death due 

to other causes. After confirming distributional assumptions of the cause-specific survival 

probability outcome variable across the cross-classified groups, we used linear regression 

models in a meta-regression framework, with weights corresponding to the inverse of the 

squared standard errors of the cause-specific survival probabilities, to assess the degree 

to which factors of interest explained differences in cause-specific survival probabilities 

across aggregated groups of patients sharing the same characteristics while simultaneously 

adjusting for other explanatory factors. We modeled interactions among race, CC side, CC 

stage, and follow-up period while adjusting for sex, age, ethnicity, year of diagnosis, and 

CC grade as fixed effects to accomplish the goals of this analysis. We used generalized 

estimating equations to account for within-group correlations among cause-specific survival 

probabilities estimated over time within analysis subgroups. We tested the significance 

of the four-way interaction among race, anatomic site, stage, and follow-up year, and 

removed non-significant interactions via backward elimination. We retained interactions 

that were statistically significant, and the interactions nested within them, while adjusting 

for the main effects of sex, age at diagnosis, and tumor grade. We reported model-based 

estimates of average cause-specific survival probabilities, and 99 % confidence intervals 

(CI) to reflect their precision, for patient groups defined by each of the highest-order 

interactions included in the final model, as these were the terms that explained differences 

in cause-specific survival. We also reported estimates of pairwise differences, and their 99 

% CI, between groups defined by combinations of the factors in significant interactions. 

Statistical significance was set at a two-sided p < 0.001 to account for multiple comparisons. 
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Analyses were performed using SEER*Stat (https://seer.cancer.gov/seerstat_version_8.4.0) 

and SAS 9.4 (SAS Institute Inc, Cary, NC).

3. Results

3.1. Sample and tumor characteristics

The SEER Research Pluse Data, 12 Registries, Nov 2020 in SEER*Stat 8.4.0 contained 

data from 321,433 CC diagnoses. 309,061 (96.2 %) of these met inclusion/exclusion criteria 

(Table 1). Proportions of men and women with CC were approximately equal, and most 

persons were 65 years and older. NHW and NHB persons more often presented with 

right-sided CC, 54.5 % and 55.8 %, respectively, and API, AIAN, and Hispanic persons 

more often presented with left-sided CC, 59.3 %, 52.2 %, and 51.0 % respectively. 25.1 % of 

NHB, 22.4 % of AIAN, and 21.6 % of Hispanic persons were diagnosed with distant-stage 

CC; while distant-stage CC diagnoses were received by 19.2 % of NHW and 19.4 % of API.

3.2. Deriving the model describing differences in cause-specific survival probabilities

Of the 309,061 individuals who met inclusion/exclusion criteria, at least one year of follow-

up data was available for 243,660 (78.8 %). While adjusting for sex, age, ethnicity, year 

of diagnosis, and CC grade, the four-way interaction among race, CC stage, anatomic site, 

and follow-up was not statistically significant (p = 0.20). After removal of this interaction, 

and the non-significant three-way interaction among race, anatomic site, and follow-up year 

(p = 0.51), we evaluated the three-way interaction among race, stage at diagnosis, and 

anatomic site. Although not statistically significant (p = 0.08), we summarized site-specific 

differences within groups by race/ethnicity and stage, as this was a comparison of primary 

interest. Our final simplified model contained two meaningful three-way interactions, CC 

stage by anatomic site by follow-up period and race/ethnicity by CC stage by follow-up 

period and their nested interactions and main effects, along with the adjusting factors noted 

above.

3.3. Differences in cause-specific survival between left- and right-sided CC by race/
ethnicity and stage

Differences in cause-specific survival probabilities between left- and right-sided CC within 

combinations of a person’s race/ethnicity and CC stage are shown in Table 2. The 

left-minus-right differences were smallest for those diagnosed with localized-stage CC, 

and largest for those diagnosed with distant-stage CC. The left-minus-right cause-specific 

survival differences were negligible for all race/ethnicity groups when CC was diagnosed at 

localized stage. For those diagnosed with regional-stage CC, the left-minus-right differences 

were greater than 2 % for all but NHB persons (1.7 %, 99 % CI = − 0.05 to 3.8). For those 

diagnosed with distant-stage CC, left-minus-right differences in cause-specific survival were 

greater than five percentage points for all but Hispanic persons (2.1 %, 99 % CI = − 6.7 % 

to 11.0 %). However, precision was low when estimating these patterns of left-minus-right 

differences within CC stages and we cannot conclude that they differ significantly by race/

ethnicity (p = 0.08).
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3.4. Differences in cause-specific survival between anatomic sites by CC stage over 
follow-up

We observed the largest differences among cause-specific survival probabilities within 

groups defined by combinations of stage, anatomic site, and follow-up (Fig. 1). Those 

with localized-stage CC had five-year survival probabilities above 95 %; those with regional 

disease had five-year survival probabilities above 75 %; and those with distant disease 

had five-year survival probabilities below 10 %. Table 3 illustrates the left-minus-right 

differences in cause-specific CC survival probabilities by stage over follow-up. For those 

with localized-stage CC, differences in cause-specific survival between anatomic sites were 

less than 1 % point. For those with regional-stage CC, there was a small difference in 

survival between left- and right-sided lesions after one year (1 %, 99 % CI = 0.4–1.7 %); in 

subsequent years the differences were all greater than 3, and lower confidence bounds of the 

99 % CI were greater than 2 % for all but the five-year follow-up estimate. For those with 

distant-stage CC, those with left-sided lesions had better survival than those with right-sided 

lesions. This left-sided survival advantage was greatest at one-year (16.4 %, 99 % CI = 

12.2–20.6 %) post-diagnosis, and declined to a 2.0 % difference (99 % CI = 0.3–3.8 %) at 

five years post diagnosis.

3.5. Racial and ethnic differences in cause-specific survival probabilities by stage at 
diagnosis over follow-up

Stage-specific CC survival probabilities varied over follow-up according to a person’s 

race and ethnicity (Table 4). For those with localized-stage CC, cause-specific survival 

probabilities at one year post-diagnosis are all above 95 %, and remained above 90 % for 

all groups up to five-years post diagnosis. However, AIAN persons experienced persistently 

lower survival than all other racial/ethnic groups across the follow-up period (Table 5). For 

those with regional-stage CC, cause-specific survival probabilities were above 94 % for 

all groups at one year, and declined differentially among different racial/ethnic groups. By 

five-years post diagnosis, AIAN and NHB persons had lower survival than the other groups 

(Table 5). For those with distant-stage CC, one-year cause-specific survival was above 40 

%, but declined sharply for all racial/ethnic groups. NHB persons consistently had the worst 

prognosis. It is notable that cause-specific survival in distant-stage CC tended to be higher 

for AIAN persons, and lower for API persons, than for other groups (Tables 4 and 5).

4. Discussion

We sought to explore the degree to which differences in CC cause-specific survival among 

different racial and ethnic groups, particularly with respect to the stage of the disease at 

diagnosis, might enhance current understanding regarding differences in CC cause-specific 

survival between the anatomical sites of the lesion. We compared CC cause-specific survival 

probabilities among racial/ethnic groups for anatomic sites and stages at diagnosis over 

five years of follow-up in the SEER Registries. Our study uniquely adds to the knowledge 

base by assessing interaction terms among our primary variables of interest—race, anatomic 

site, stage, and time of follow-up. This approach offers stronger evidence for some of the 

marginal associations already established [8,11,16,19,28] while expanding the knowledge 
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base by simultaneously examining the joint impacts of the key factors of race, stage, and 

anatomic site on differences in survival probabilities.

After accounting for patient-related factors, and while modeling relationships among CC 

cause-specific survival probabilities within groups defined by combinations of summary 

stage, anatomic site, follow-up period, and race/ethnicity, we found that the pattern of left 

vs. right anatomic site differences within stage at diagnosis did not differ significantly 

among racial/ethnic groups. However, we did find that across all three stages of disease, 

right-sided CC exhibited generally lower cause-specific survival probabilities—an outcome 

observed elsewhere in the literature [11,12]. However, the magnitude of these differences 

were was not consistent among disease stages nor over all follow-up. There were no 

meaningful differences noted among those diagnosed with localized-stage CC. For those 

diagnosed with regional-stage CC, right-sided lesions had lower cause-specific survival 

probability than left-sided CC by 3 % points or more after two years of follow-up, with 

lower 99 % confidence limits consistently above 1 % point. The pattern was most striking 

for distant-stage CC, where right-sided lesions had much lower survival probabilities in 

earlier years post diagnosis, with the difference decreasing over time, from 16.4 % points 

(99 % CI = 12.2–20.6) at one year to 2.0 (99 % CI: 0.3–3.8) at five years following 

diagnosis. This finding runs counter to those of He et al. [22] who found improved survival 

outcomes for overall and distant left-sided CC at 5 years, but not for localized or regional-

stage CC. Our results overlap partially with others [15,21], who found increasing differences 

between left- and right-sided lesions for regional-stage CC over time, but not for local CC. 

However, we note that no prior studies included interaction terms to explicitly test these 

differences. Our identification of a significant interaction among CC stage, anatomic site, 

and follow-up length suggests that these variables need to be considered simultaneously to 

fully evaluate their impacts on cause-specific survival.

Our findings underscore persistent racial and ethnic disparities in stage-specific CC survival. 

These disparities are often neglected by research that combines smaller categories of race/

ethnicity, resulting in the oft-reported, over-simplified categories of White, Black, and 

“other”. This last group combines API and AIAN even though these two groups exhibit 

idiosyncratic cancer incidence rates, and cancer treatment behaviors and resources. Our 

analysis suggests that outcomes do differ between these groups. We found that survival 

probabilities were highest for API, and lowest for AIAN and NHB, persons, but that patterns 

of racial/ethnic differences were distinct among those diagnosed with different stages of CC. 

For instance, although API persons have higher survival probabilities when diagnosed with 

localized or regional-stage CC, their longer-term survival when diagnosed at distant-stage 

CC is among the lowest of the groups studied here. Although AIAN persons have notably 

lower cause-specific survival when diagnosed with localized or regional-stage CC, they 

have the highest cause-specific survival following distant-stage CC. For NHB, who have the 

lowest cause-specific survival when diagnosed with distant-stage CC, and nearly the lowest 

when diagnosed with regional-stage CC, their cause-specific survival probabilities approach 

those seen for NHW and Hispanic persons when diagnosed with localized stage disease.

There are several potential explanations for these differences. As reported here and 

elsewhere [4,11,29–32], AIAN and NHB persons are more often diagnosed with distant-
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stage CC. Although CC screening can prevent or detect CC early [33,34], access-to-care 

obstacles prevent many AIAN and Black persons from receiving guideline-concordant 

screening compared to other racial/ethnic groups [4,9,35–38]. Slower adoption of 

colonoscopy may also account for a preponderance for right-sided CC and poorer survival. 

Differences in access to and utilization of quality health care may contribute to the observed 

survival differences [30,39,40]. Some have reported that Black persons were less likely 

than White persons to receive surgical treatment and adjuvant chemotherapy [39–42]. 

Differences in posttreatment surveillance and comorbidities among AIAN and NHB persons 

may also influence survival disparities [6,36]. That AIAN persons’ cause-specific survival 

probabilities decrease faster than all other races for localized-stage CCs over five years 

suggests suboptimal CC treatment relative to that of non-AIAN persons: the average per 

capita healthcare expenditures for the IHS population were $4078 in 2019, less than half the 

corresponding expenditures for the general US population [43].

Prior studies demonstrated that lower incidence and mortality in left-sided CCs may be 

explained in part by the earlier diagnoses achieved with colonoscopy, as well as the 

propensity for left-sided CC to present with symptoms that lead individuals to seek earlier 

care, while right-sided CC are more challenging to detect with colonoscopy and present with 

more subtle symptoms [11,18,44]. Right-sided CC are also more often mucinous (10.7 % 

vs. 5.0 %) or signet cell ring carcinomas (1.4 % vs. 0.7 %), portending poorer prognosis 

regardless of detection [19]. Additionally, genetic mutations and microsatellite instability 

(MSI) can differ among racial groups and can affect CC prognosis [20,45–47]. For instance, 

KRAS mutations suggest poor prognosis and possibly resistance to treatment, and appear 

to be more prevalent in Black than White persons [48]. MSI tumors, more common among 

Black persons, are more prevalent in right-sided tumors and are less likely to be screen-

detected [46]. These factors may explain the likelihood of right-sided CC among Black 

persons [4,9,49]. Genetic differences also cannot be excluded for survival differences among 

AIAN persons [50].

The differences in CC presentation by anatomic site and disease stage among racial/ethnic 

groups points to the likelihood that there are social or structural determinants contributing 

to the disparities in CC survival. Such systems-level barriers as lower screening, a focus 

on acute care over preventive services, lower per capita expenditure on healthcare, and 

higher provider turnover may explain much of the CC survival disparities that we report on 

here, particularly for AIAN persons. Other contributing factors could include transportation 

barriers, cultural beliefs, fear and stigma about screening and about cancer, and concerns 

over privacy [51–54]. The documentation of early-onset CC in Black persons has led to 

changes in screening recommendations; the USPTF (United States Preventive Task Force) 

and others now recommend beginning colorectal cancer screening at age 45 rather than 50 in 

such groups of individuals [55].

In spite of our study’s strengths, we must acknowledge several limitations. First, although 

we adjusted for key factors associated with cause-specific CC survival, including age at 

diagnosis, tumor grade, and so forth, the number of key factors we were able to extract 

was relatively limited. For instance SEER has relatively little information on comorbidities, 

access to care, and insurance status. Second, we included individuals with a CC diagnosis, 
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regardless of age at onset. We therefore performed a sensitivity analysis where we excluded 

those diagnosed before age 50. The age-adjusted probability estimates shifted down slightly 

in this sensitivity analysis, but the overall patterns of differences were essentially unchanged 

from those observed in the full data set. Third, racial and ethnic classifications in medical 

records, such as those most commonly available in large data sources such as SEER, may 

reflect misclassification [56]. Finally, SEER registries represent a subset of AIAN persons in 

the United States; they do not capture data from Oklahoma, Arizona, or the Northern Plains 

and Great Lakes [57]. Even with these limitations, we are able to provide new insights into 

cause-specific CC survival for multiple racial/ethnic groups, according to stage at diagnosis, 

anatomic site, and length of follow-up.

5. Conclusion

We have identified significant differences in the presentation of CC among racial and 

ethnic groups, and described notable differences in their cause-specific survival probabilities 

over five years of follow-up according to the anatomic site of and stage at diagnosis. 

Differences in CC survival probabilities between anatomic side are present across five 

years of follow-up, and they differ by stage. Future efforts should implement and evaluate 

multi-level interventions at the individual, structural, and policy levels to address the 

persistent disparities in CC survival among AIAN and NHB persons. Future research should 

also continue to capture information from all key racial and ethnic subgroups to further 

understand those disparities that are present, and to identify ways in which they may be 

corrected.
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Fig. 1. 
CC cause-specific survival probabilities, expressed as percentages, by stage of disease, 

anatomic site, and follow-up period (FU). Estimated survival probabilities (Est) and 99 % 

confidence intervals are shown (L99 - U99). Estimates were obtained while controlling for 

race/ethnicity, sex, age at diagnosis, tumor grade, year of diagnosis, and RUCC categories. 

Two significant three-way interactions were also included: race/ethnicity by stage by follow-

up year, and stage by side by follow-up year, along with all two-way interactions required to 

build each three-way interaction.
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Table 2

Differences in adjusted survival probabilities between left- and right-sided CC for persons of different race/

ethnicity diagnosed with CC at different summary stages.

Left-sided minus right-sided difference in survival (%)

Race/Ethnicity Stage Difference Lower 99 % confidence limit Upper 99 % confidence limit

AIAN Localized −0.5 −4.2 3.1

Regional 5.2 −1.9 12.2

Distant 11.7 1.6 21.8

All 5.4 1.2 9.7

API Localized −0.2 −1.2 0.7

Regional 2.5 0.9 4.0

Distant 5.7 −4.5 15.9

All 2.6 −0.8 6.1

Hispanic Localized 0.3 −0.8 1.3

Regional 3.1 1.0 5.2

Distant 2.1 −6.7 11.0

All 0.3 −0.8 1.3

NHB Localized 0.7 −0.3 1.7

Regional 1.7 −0.5 3.8

Distant 5.1 0.1 10.2

All 2.5 0.6 4.4

NHW Localized 0.2 −0.4 0.8

Regional 3.4 2.0 4.8

Distant 9.1 6.2 12.1

All 4.2 3.1 5.3

Estimates of differences and lower and upper 99 % confidence intervals (CI) at each year post diagnosis are shown. Estimates were obtained while 
controlling for sex, age at diagnosis, tumor grade, year of diagnosis, and RUCC categories. Two significant (p < 0.001) three-way interactions were 
included: race/ethnicity by stage by follow-up year, and stage by side by follow-up year. One non-significant (p = 0.076) three-way interaction was 
also included to enable estimation of these differences of interest: stage by side by race/ethnicity. The model also included all two-way interactions 
required to build each three-way interaction.

AIAN: Non-Hispanic American Indian/Alaska Native, API: Non-Hispanic Asian/Pacific Islander, NHB: Non-Hispanic Black, NHW: Non-Hispanic 
White.
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Table 3

Differences in adjusted survival probabilities for persons diagnosed with colon cancer arising in the left vs. 

right anatomic sites.

Left-sided: minus right-sided difference in survival (%)

Stage Year of follow-up Difference Lower 99 % Confidence Limit Upper 99 % Confidence Limit

Localized 1 −0.4 −0.9 0.1

2 −0.1 −0.6 0.4

3 0.3 −0.2 0.8

4 0.4 −0.2 1.0

5 0.6 −0.1 1.2

Regional 1 1.0 0.4 1.7

2 3.4 2.3 4.5

3 4.1 2.6 5.6

4 4.0 2.3 5.7

5 3.0 1.1 4.8

Distant 1 16.4 12.2 20.6

2 11.2 7.1 15.2

3 5.3 2.4 8.3

4 3.2 1.0 5.4

5 2.0 0.3 3.8

Estimates of differences and lower and upper 99 % confidence intervals (CI) at each year post diagnosis are shown. Estimates were obtained while 
controlling for sex, age at diagnosis, tumor grade, year of diagnosis, and RUCC categories. Two significant (p < 0.001) three-way interactions were 
also included: race/ethnicity by stage by follow-up year, and stage by side by follow-up year, along with all two-way interactions required to build 
each three-way interaction.

AIAN: Non-Hispanic American Indian/Alaska Native, API: Non-Hispanic Asian/Pacific Islander, NHB: Non-Hispanic Black, NHW: Non-Hispanic 
White.
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