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Abstract
Purpose—Type 2 diabetes mellitus (T2DM) prevalence has increased dramatically in the United
States since the early 1970s. Though T2DM is known to be associated with colorectal cancer
(CRC), information on racial differences in the relationship between T2DM and CRC is limited.

Methods—Using a retrospective cohort design we compared the association between T2DM and
CRC, including subsites of the colon, in African Americans (AAs) and European Americans
(EAs) in South Carolina, a region with large racial disparities in rates of both diseases. A total of
91,836 individuals who were ≥30 years old on January 1, 1990 and had ≥12 months of South
Carolina Medicaid eligibility between January 1, 1990 and December 31, 1995 were included in
the analyses. Cancer data from 1996 to 2007, included information on anatomic subsite.

Results—Subjects who had T2DM (n=6,006) were >50% more likely to be diagnosed with colon
cancer compared to those without T2DM (n=85,681). The association between T2DM and colon
cancer was higher in AAs [odds ratio (OR) = 1.72 (95% Confidence Interval:1.21,2.46);
n=47,984] than among EAs (OR = 1.24; 0.73,2.11; n=43,703). Overall, individuals with T2DM
were over twice as likely to be diagnosed with in situ or local colon cancer (OR = 2.12; 1.40,3.22;
n=191) compared to those without T2DM, with a higher likelihood among AAs (OR =
2.49;1.52,4.09; n=113).

Conclusions—Results from a Medicaid population in a high-risk region of the country, showed
an increased likelihood of CRC with T2DM and suggest a racial disparity that disfavors AAs and
provides further impetus for efforts aimed at diabetes prevention in this group.
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INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a large and growing public health concern in the US [1].
T2DM has been linked to a variety of other conditions that are important causes of disability
and death [2]. Colorectal cancer (CRC), and cancers of the colon in particular, represent a
serious public health concern [3,4] and have been linked to DM (type 1 or type 2) [5–15].
Though it is known that both T2DM and CRC disproportionately affect African Americans
(AAs), the relationship between the two has not been extensively explored with respect to
race. AAs in South Carolina, who are concentrated in rural areas (where they account for
over 40% of all residents) are generally economically deprived relative to European
Americans (EAs) [16,17], and rates of DM tend to be higher among the poor [18,19].

CRC is the fourth most commonly diagnosed cancer in South Carolina [20]. Although the
state's CRC incidence rate is slightly lower than the U.S. national average, at 47.0 per
100,000 among men and 36.8 per 100,000 among women (vs. 51.6 and 38.7, respectively
for the nation as a whole in the most recent data) [20], rates among AAs in South Carolina
(47.2 per 100,000) are higher than in EAs (39.6 per 100,000) [21,20]. CRC risk may be
influenced by genetic and environmental factors [22]. Non-modifiable risk factors for CRC
include age and a family history of the disease [21]. Modifiable risk factors include obesity,
smoking, lack of physical activity, and certain aspects of diet [23,24]. Markers of
inflammation that also are well known to be related to each of these other factors are
strongly associated with T2DM, which in turn has been shown to be associated with
increased risk of CRC [25–27].

Consistent with an association between inflammation and cancer, a number of studies have
observed an association between T2DM, a condition marked by increased inflammation, and
CRC [10,6,11,5], including among AAs in the Multiethnic Cohort [28]. In the United States,
the prevalence of T2DM dramatically increased from the early 1970s to 2004. Data from the
National Health and Nutrition Examination Survey (NHANES) show that the prevalence of
T2DM during 1999–2004 was highest in AAs (13.8%), intermediate in Mexican Americans
(13.2%) and lowest in EAs (7.8%) [1]. Of equally great concern, the increases in diagnosed
and undiagnosed T2DM during this period have been over 200% in AAs (206.7%) and
Mexican Americans (288.2%), vs. 169% in EAs [1]. Using data from the Behavioral Risk
Factor Surveillance System (BRFSS), the prevalence of DM in South Carolina in 2009 was
≈10.3% [29]. This self-reported information is likely to underestimate the prevalence of DM
because about one third of individuals with DM are unaware that they have the disease [30].

Overall, it appears that T2DM is associated with the risk of total CRC, but studies are
inconsistent on the association between T2DM and risk of cancer at specific subsites of the
colon and rectum. Also, there is limited information on the association in different racial
groups in the United States, especially comparing AAs and EAs [28,31]. Accordingly, this
study was designed to assess the association between T2DM and CRC and subsites of the
colon and rectum among EAs and AAs in South Carolina.

METHODS
Study Design and Sample

We created a retrospective cohort to examine the relationship between T2DM and CRC
incidence. The sample included individuals ≥30 years old as of January 1, 1990 with ≥12
months of South Carolina Medicaid eligibility between January 1, 1990 and December 31,
1995. The sample was limited to individuals with Medicaid because T2DM diagnosis from
claims information is a good proxy for T2DM status and because this sample would only
include individuals who were income eligible, thus reducing the influence of economic
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status, a common confounder in racial comparisons. Because our focus was on T2DM, and
in order to establish the temporality of the associations, subjects were excluded if they had a
diagnosis of type 1 DM (which is etiologically distinct from T2DM) or CRC during this 6-
year period. In our sample, 50.6% (n=109,971) of individuals with Medicaid eligibility in
this time period (without type 1 DM or CRC, and ≥30 years of age) had ≥12 months of
Medicaid eligibility. The study sample was then limited to individuals of EA or AA race,
with known sex and marital status (which excluded an additional 18,135 individuals).

The sample from Medicaid was then linked with CRC data from the South Carolina Central
Cancer Registry (SCCCR) using probabilistic matching techniques. Funded by the National
Program of Cancer Registries in the CDC Division of Cancer Prevention and Control, the
SCCCR exceeds the NPCR National Data Quality and Completeness standards, consistently
receiving a “gold” rating for completeness and timeliness. Data were linked by first name,
last name, middle name (if provided), date of birth, SSN (if provided), and Medicaid number
(if provided). Individuals with a CRC diagnosis from 1996–2007, as described below, were
classified as cases, while all other individuals in this sample were used as the comparison
group in analyses.

CRC Classification
CRC status was obtained from the SCCCR. CRC status was available from January 1, 1996
to December 31, 2007 and was determined using the International Classification of Diseases
for Oncology Third Revision (ICD-O-3) codes. Overall CRC and CRC subsites were
defined using the following ICD-O-3 codes: total CRC using C18.0 – 18.9, C19.9, C20.9,
and C26.0; colon cancer using C18.0 – 18.9 and C26.0; proximal colon cancer using C18.0
– C18.5; distal colon cancer using C18.6 and C18.7; and rectal cancer using C19.9 and
C20.9. SEER summary staging was used to further classify CRC cases into three groups.
SEER summary stage groups were defined as: 1) local or in situ, 2) regional spread to
adjacent organs or regional nodes, and 3) spread beyond adjacent organs or regional nodes.

Type 2 diabetes mellitus (T2DM) Classification
T2DM was assigned using ICD-9 codes from Medicaid records. Individuals with ICD-9
codes 250 with a fifth digit value of 0 and 2 were classified as having T2DM. Individuals
were classified as having T2DM if the ICD-9 code appeared at least one time on their record
between January 1, 1990 and December 31, 1995.

Covariate classification
Age, in years, was determined as of January 1, 1990 from the Medicaid records. Data on sex
and race also were obtained from Medicaid files. Marital status was obtained from Medicaid
records and assigned as 1) married or 2) single, separated, divorced, and widowed.
Hypertension status was obtained from Medicaid data using ICD-9 codes 401.0 to 405.99. In
instances where sex and race status differed between SCCCR and Medicaid, the individuals
were assigned values from the SCCCR. Before exclusion criteria were imposed, 251
(12.9%) and 40 (2%) out of 1,952 cancer cases that linked to Medicaid records had
discrepancies in race and sex, respectively. The decision to use SCCCR to establish sex and
race when differences existed was based on the more rigorous data abstraction and
management methods of the cancer registry.

Statistical Analyses
Descriptive statistics of categorical potential risk factors by CRC status were assessed using
χ2 tests. Characteristics measured on continuous scales were assessed using 2-sample t-
tests. To assess the association between T2DM and total CRC (and subsites), odds ratios

Cavicchia et al. Page 3

Cancer Causes Control. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(OR) were obtained from the full cohort using logistic regression analysis. To assess the
association between T2DM and SEER summary stages of CRC (and subsites), multinomial
logistic regression was carried out. All models controlled for sex, race, age, marital status,
hypertension, and number of months Medicaid eligibility between January 1, 1990 and
December 31, 1995. All analyses were stratified by race as was decided a priori. All
analyses were performed using SAS® version 9.2 (SAS Institute, Cary, NC).

RESULTS
Compared to CRC-free individuals, a higher proportion of CRC cases had T2DM and
hypertension (Table 1). Also, CRC cases had significantly less Medicaid eligibility time.
Table 2 shows ORs for CRC and subsites of the colon and rectum comparing those with
T2DM vs. those without T2DM. Overall, individuals with T2DM were ≈1.5 times more
likely to be diagnosed with colon cancer, and the effect was more pronounced for cancer of
the proximal (right) colon and appeared to be higher in AAs both for colon cancer overall
(OR=1.72 or 72% higher) and for proximal colon cancers (OR=1.77 or 77% higher),
compared to no effect in EAs. Similar associations were observed for distal colon cancer,
though results were not statistically significant when adjusted for covariates. Although the
interaction term for race and T2DM was not significant for total CRC and subsites of the
colon and rectum, stratification by race was based on an a priori hypothesis. Presentation of
stratified findings (Table 2) allows for the examination of the specific group which may be
driving the overall effect. For both overall colon and proximal colon cancer, a significantly
increased likelihood of cancer among individuals with T2DM was observed in AAs but not
EAs. In addition, analyses revealed that individuals with T2DM were significantly less
likely to be diagnosed with rectal cancer in the pooled analyses. However, confidence
intervals were wide, indicating lack of precision around these estimates. Power calculations
revealed the effect size (OR) needed for 80% power are: all CRC ≥1.5, CRC stratified ≥1.7,
colon cancer ≥1.6, colon cancer stratified ≥1.8, proximal colon cancer ≥1.8, proximal colon
cancer stratified ≥2.0, distal colon cancer ≥2.0, distal colon cancer stratified ≥2.0, rectal
cancer ≥2.0, rectal cancer stratified ≥2.0.

Table 3 shows the results from the multinomial logistic regression, which accounted for
disease stage. Individuals with T2DM were significantly more likely to be diagnosed with in
situ or local CRC, colon cancer, proximal colon cancer, and distal colon cancer. ORs were
higher in AAs, while ORs among EAs were lower and not statistically significant. There
were no significant associations when examining T2DM and regional CRC or CRC that
spread beyond adjacent organs.

DISCUSSION
Results from this study suggest a significant increased likelihood of CRC, especially
proximal colon cancer, among AA type 2 diabetics, but not EAs, in South Carolina. When
comparing groupings of SEER summary stage CRC to those without CRC, type 2 diabetics
had at an increased likelihood for in situ or localized cancer, but not CRC that spread into, or
beyond, adjacent organs. Estimates for in situ or localized cancer were largest for AAs.
Similar increased likelihood of in situ and local cancer was observed for all colon cancers
combined, proximal colon cancer, and distal colon cancer. By contrast with results on colon
cancer, T2DM was inversely associated with the likelihood of rectal cancer.

A meta-analysis carried out in 2005 assessing the association between DM and CRC found
an overall increase in risk of 30% (RR = 1.3; 95% Confidence Interval = 1.2–1.4) among
individuals with DM compared to non-diabetics, with no difference observed between colon
and rectal cancer or subsites of the colon [9]. Since 2005, a number of epidemiologic studies
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have corroborated these results, but with some variations in the association between T2DM
and subsites of the colon and the rectum. Limberg et al. found that the Standardized
Incidence Ratio (SIR) of CRC was significantly elevated among T2DM patients (SIR =
1.39), but seemed to be confined to men (SIR = 1.67) [11]. Another study published in 2006
also found a significantly increased risk of CRC among diabetics (RR = 1.39) [5].

T2DM appears to be associated with the risk of total CRC, but studies are inconsistent on
the association between T2DM and risk of cancer among subsites of the colon and rectum
[6,15,9,10,8,12]. Results from previous studies looking at subsites of the colon are limited.
Our study revealed a significant increased likelihood of proximal colon cancer and a non
significant increased likelihood of distal colon cancer among type 2 diabetics. Flood et al.
found a significant increased risk of distal colon and rectal cancer, but not proximal colon
cancer among women [6]. In a Swedish male population, T2DM was associated with a
significantly increased risk of total CRC, colon cancer, and rectal cancer. However, when
results examined proximal and distal cancer separately, the increased risks were not
statistically significant [9].

We observed an increased likelihood of colon cancer, but a decreased likelihood of rectal
cancer among type 2 diabetics. It has been known for over a quarter century that rectal and
colon cancers have different etiologies [32–35]; so, it should not be too surprising to have
heterogeneity in the results. Because rectal cancers are rarer than colon cancers, the
confidence limits are wider and concomitant ability to draw inferences from the data tend to
be more limited for rectal cancer. Similar to our results, Sturmer et al. found DM to be
associated with a significantly increased risk of CRC (Hazard Ratio = 1.5), with a stronger
association between DM and colon cancer and a weaker association between DM and rectal
cancer [15]. A prospective study in Norway found a significant association between DM and
colon cancer, but not rectal cancer [12]. In a Japanese study, there was a significant
association between DM and colon (but not rectal) cancer among men; however, after
excluding cases that occurred in the first 5 years of follow up, results were no longer
significant [36]. To our knowledge, this is the first study to find an inverse association
between T2DM and rectal cancer. Previous studies have found an increased risk of rectal
cancer among type 2 diabetics or no association [9,6,15,10,8,12,36,14,13]. A recent study
published using data from India observed a nonsignificant increased risk of colon cancer
among tobacco users and a nonsignificant decreased risk for rectal cancer [37]. Although not
statistically significant and examining a different exposure, other studies also have reported
conflicting results between colon and rectal cancer.

Two studies have examined the association between DM and CRC in EAs and AAs [28,31].
Vinkoor et al. found a significantly higher likelihood of rectal cancer among diabetics
compared to non-diabetics in EAs, but no association for colon cancer. Also, no association
was observed among AAs for colon or rectal cancer [31]. Results using data from the
Multiethnic Cohort Study [28] suggested increased risk of CRC among those with DM, with
no difference in the strength of the association between EAs and AAs (≈16% increase for
both), and a significant increased risk of distal colon cancer in AAs (RR=1.38;1.01,1.89).
Both of these studies [28,31] relied on DM status based on self-report, which would tend to
bias results toward the null [38].

In our study, the associations between T2DM and CRC, colon cancer, and proximal colon
cancer was higher among AAs. Estimates among EAs were smaller and not statistically
significant; and the interaction by race was not statistically significant. In the multinomial
logistic regression results, we found T2DM to increase the likelihood of in situ and localized
colon cancer, proximal colon cancer, and distal colon cancer, but no increased likelihood
was observed with increasing cancer stage. If studies differ in severity of CRCs (e.g., with

Cavicchia et al. Page 5

Cancer Causes Control. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



differences in patterns of screening), results in the strength of the association between
T2DM and CRC also may differ. Potential reasons for the differences in the results between
studies looking at the association between T2DM and CRC could be due to: differences by
racial group, severity of cancer, reliance on self-reported diabetes status (vs. medical
records), inability to statistically evaluate subsites of the colon and rectum, or some
combination of these. Another explanation for differences between studies may be the
severity of the cancer. Also, conflicting results may be attributed to the inability to assess the
association between T2DM and subsites of the colon and rectum. In 2009, Li et al. proposed
that CRC should be sub-divided into 3 distinct sections, proximal colon cancer, distal colon
cancer, and rectal cancer [39]. The authors state that this distinction is important given the
heterogeneity that exists in physiology, exposure to carcinogens, genetic mechanisms, and
prognosis [39].

Strengths and Weaknesses
The current study has a number of unique attributes that set it apart from the few other
studies that have addressed CRC in diabetics. Our sample population is restricted to
Medicaid beneficiaries which somewhat limits the generalizability of the findings. Our goal
was to examine these relationships in a population at high risk of both T2DM and CRC.
Also, restricting this to Medicaid beneficiaries would: 1) blunt the influence of economic
status, a common confounder in racial comparisons; 2) expand the research by including
people who are grossly underrepresented in existing cohorts; and 3) would eliminate
reliance on our collecting income-related data, which are notoriously difficult to collect with
accuracy (instead relying on Medicaid income eligibility). However, we also recognize that
Medicaid-eligible individuals may differ in important ways from those covered by private or
other health insurance. Another limitation in using Medicaid claims data is the inconsistency
in coverage eligibility. Individuals may go in and out of Medicaid eligibility throughout
their lifetime or may be eligible for only a short period of time. This may lead to missing
T2DM diagnoses if individuals were diagnosed when they were not covered by Medicaid.
To reduce the potential for this misclassification of T2DM exposure, the study population
was limited to individuals covered for at least 12 months between January 1, 1990 and
December 31, 1995. Related to this, is the potential that many of the cases of T2DM
identified in this study may have a more severe disease. Individuals with more severe
diabetes would visit health care institutions more frequently and, as a result, have a higher
likelihood of being classified with T2DM using the methods implemented in this study. This
may bias results away from the null if the risk of CRC is greater with increased T2DM
severity. Thus, it also may be possible that there was an ascertainment bias in terms of CRC
stage at diagnosis, which results from individuals with T2DM being more likely to be
followed; thus, more likely to be screened and detected earlier (i.e., more likely to be
screened or to catch early symptomology) in the natural history of their CRC.

T2DM status was determined between January 1, 1990 and December 31, 1995, but not
during the period in which CRC status was captured. It is possible that individuals were
diagnosed after December 31, 1995. In this sample the prevalence of T2DM, as estimated by
claims data, was 6.5%, somewhat lower than what would be expected in a population of this
age. It is possible that, due to the limitation mentioned above, a number of individuals with
T2DM were misclassified as T2DM free. If there is an increased risk of CRC among type 2
diabetics, then results would be biased towards the null. Due to the nature of these publicly
available data, important information on potential confounders, such as CRC screening,
certain aspects of diet, obesity, smoking, and lack of physical activity, was unavailable.
Controlling for these factors could potentially explain some of the observed association
between T2DM and CRC, since T2DM is positively associated with obesity, physical
inactivity, and certain aspects of diet [40]. As a counterpoint to this limitation, it is important
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to note that T2DM is a strongly pro-inflammatory condition [41,42], and can be measured
with much greater accuracy than diet. It also is important to note that we and others have
used this methodology with great success [43–45] – notwithstanding that it provides us with
data on a high-risk population that is normally neglected in medical research. Power
calculations identifying the effect size needed to have 80% power revealed adequate power
for the association observed for overall colon cancer and rectal cancer, but also revealed
insufficient power among the stratified analyses, and overall proximal and distal colon
cancer. One other limitation to mention is the number of records with inconsistent race/
ethnicity coding between the Medicaid and SCCCR data. Among CRC cases that linked to
Medicaid records, before exclusion criteria were imposed, 12.9% had discrepancies in race.
It is important to note that while in Medicaid claims data, for which the primary purpose is
reimbursement, race is an extremely low priority, the cancer registry (SCCCR) has stringent
QA/QC measures to ensure accurate data collection on race (and all other required data
fields). In addition to the strengths noted above, using Medicaid claims data allowed for a
large sample size, which in turn enabled assessment of the association between T2DM and
subsites of the colon and rectum. Also, demographics in South Carolina (i.e., about 30%
AA) allowed for assessing differences in these associations by race in a population whose
eligibility was determined by income, a potentially important confounder in most studies on
this subject. Using Medicaid claims data provides an opportunity to assess relationships in
hard-to-reach, underserved populations, who tend to have the most extreme health
disparities. We were also able to obtain DM status from medical records, not self-reports as
in other studies on this subject [28,31]. Results from this study can be replicated in any state
or territory with Medicaid and cancer registry data. Publications based on public-access data
will increase familiarity with their use. This could allow for the very efficient use of these
publicly available datasets as a way to create prospective follow-up studies. As most
existing cohorts focus mainly on more affluent, well-educated individuals [24,46] who tend
to be at lower risk of CRC, this also would help to address racial and socioeconomic status-
related disparities.

Conclusions
Our results provide additional evidence of an increased likelihood of CRC, specifically
colon cancer, among individuals with T2DM. Also, these results suggest that this association
may be stronger among AAs. This is important because AAs are twice as likely to be
diagnosed with T2DM compared to EAs [1]. Also, AAs in South Carolina are generally
economically deprived relative to EAs [16,17] and account for a large proportion of rural
residents [47,48,17,49]. One explanation for the difference in the association between EAs
and AAs may be differences in the control of blood glucose levels between the two racial
groups. Previous studies that examined the rates of self monitoring of blood glucose among
diabetics have found lower rates of checking among AAs compared to EAs [50]. If glucose
among type 2 diabetics is controlled, this may limit the damage that increases the risk of
CRC. However, if not controlled, damaging effects of T2DM may increase the risk of CRC.

Future studies are needed to confirm our findings of differential associations between T2DM
and CRC by race. Etiologic reasons for different associations by race and subsite need to be
identified. If confirmed, interventions aimed at diabetes prevention or control may also have
a beneficial effect on CRC, particularly among AAs.
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Table 1

Descriptive Statistics by Colorectal Cancer (CRC) status; South Carolina, 1996–2007

CRC Status

n (%) CRC-free (n=91,159) CRC Case (n=677) P-value
a

Sex 0.08

 Female 64,087 (70.3) 455 (67.2)

 Male 27,072 (29.7) 222 (32.8)

Race 0.20

 European American 43,476 (47.7) 306 (45.3)

 African American 47,683 (52.3) 371 (54.7)

Marital Status 0.12

 Married 16,115 (17.7) 135 (19.9)

 Not Married 75,044 (82.3) 542 (80.1)

Type 2 diabetes mellitus 0.02

 Yes 5,950 (6.5) 59 (8.7)

 No 85,209 (93.5) 618 (91.3)

Hypertension <0.001

 Yes 17,025 (18.7) 171 (25.3)

 No 74,134 (81.3) 506 (74.7)

Mean (Standard Error)

Age 59.1 (0.06) 58.7 (0.55) 0.39

Medicaid eligibility in months 32.3 (0.05) 30.8 (0.65) 0.02

a
Categorical variables were assessed using χ2 tests and continuous variables were assessed using 2-sample t-tests.
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Table 2

Odds of Having a Diagnosis of a Cancer of the Colon (including Anatomic Subsites) and Rectum in Subjects
with T2DM compared to those without T2DM; Overall and by Race — South Carolina, 1996–2007

OR (95% Confidence Interval)
a

Outcome Race Cases n T2DM cases n (%) Unadjusted Adjusted
b

CRC 677 59 (8.3) 1.37 (1.05,1.79) 1.20 (0.90,1.58)

 European American 306 17 (5.6) 1.11 (0.68,1.82) 0.90 (0.54,1.49)

 African American 371 42 (11.3) 1.49 (1.08,2.06) 1.37 (0.98,1.93)

Colon cancer 528 56 (10.6) 1.70 (1.29,2.24) 1.56 (1.16,2.09)

 European American 227 16 (7.1) 1.43 (0.86,2.39) 1.24 (0.73,2.11)

 African American 301 40 (13.3) 1.79 (1.28,2.50) 1.72 (1.21,2.46)

Proximal Colon cancer 265 30 (11.3) 1.83 (1.25,2.68) 1.61 (1.07,2.41)

 European American 103
10

c 1.38 (0.64,2.97) 1.23 (0.55,2.75)

 African American 162 23 (14.2) 1.93 (1.24,3.01) 1.77 (1.10,2.83)

Distal Colon cancer 187 19 (10.2) 1.62 (1.01,2.61) 1.48 (0.90,2.44)

 European American 86
10

c 1.42 (0.62,3.25) 1.13 (0.47,2.68)

 African American 101 13 (12.9) 1.72 (0.96,3.09) 1.70 (0.92,3.16)

Rectal cancer 149
<5

c 0.29 (0.09,0.92) 0.22 (0.07,0.70)

 European American 79
<5

c 0.24 (0.03,1.74) 0.16 (0.02,1.19)

 African American 70
<5

c 0.34 (0.08,1.40) 0.27 (0.07,1.13)

Note: P-value for race/T2DM interaction in the full model for CRC=0.33, Colon cancer=0.49, Proximal Colon cancer=0.49, Distal Colon
cancer=0.70, and Rectal cancer=0.75. The sample size of CRC-free individuals was 91,159 with 6.5% (n=5,950) having T2DM. Among EA, the
sample size of CRC-free individuals was 43,476 with 5.0% (n=2,185) having T2DM. Among AA, the sample size of CRC-free individuals was
47,683 with 7.9% (n=3,765) having T2DM.

a
Models were fit with CRC as the dependent variable.

b
Adjusted for sex, race (unstratified models only), age, marital status, hypertension, and number of months Medicaid eligible between January 1,

1990 and December 31, 1995.

c
Counts were suppressed at the request of the SCCCR due to small numbers.
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Table 3

Odds of Having a Diagnosis of Stage-Specific Cancer of Colon and Rectum in Subjects with T2DM compared
to those without T2DM; Overall, by Anatomic Subsite, and by Race — South Carolina, 1996–2007

OR (95% Confidence Interval)
a

Outcome Race In situ/Local (n=260) Vs. CRC-
Free

Adjacent Organs/Regional Spread
(n=225) Vs. CRC-Free

Spread beyond Adjacent Organs/
Regional (n=121) Vs. CRC-Free

CRC 1.63 (1.10,2.41) 1.07 (0.65,1.77) 0.72 (0.31,1.68)

 European American 0.99 (0.45,2.18) 0.94 (0.43,2.08) 0.31 (0.04,2.32)

 African American 1.99 (1.25,3.14) 1.16 (0.61,2.24) 0.97 (0.38,2.48)

Colon cancer 2.12 (1.40,3.22) 1.36 (0.80,2.30) 1.04 (0.44,2.46)

 European American 1.39 (0.61,3.14) 1.16 (0.49,2.76) 0.55 (0.07,4.22)

 African American 2.49 (1.52,4.09) 1.49 (0.77,2.90) 1.27 (0.49,3.30)

Proximal Colon cancer 1.90 (1.06,3.43) 1.50 (0.75,2.98) 1.47 (0.56,3.85)

 European American 0.37 (0.05,2.82) 2.48 (0.92,6.68) 1.06 (0.13,8.46)

 African American 2.74 (1.44,5.21) 1.04 (0.40,2.71) 1.64 (0.55,4.90)

Distal Colon cancer 2.21 (1.14,4.28) 1.10 (0.46,2.63)
— 

b

 European American 2.19 (0.72,6.66) 0.32 (0.04,2.38)
— 

b

 African American 2.14 (0.94,4.86) 2.15 (0.78,5.91)
— 

b

Note: P-value for race/T2DM interaction in the full model for CRC=0.49, Colon cancer=0.71, Proximal Colon cancer=0.21, and Distal Colon
cancer=0.63. The sample size of CRC-free individuals was 91,159. Among EA, the sample size of CRC-free individuals was 43,476. Among AA,
the sample size of CRC-free individuals was 47,683.

a
Models fit with CRC Stage as the dependent variable and adjusted for sex, race (unstratified models only), marital status, hypertension status, age,

number of months Medicaid eligible between January 1, 1990 and December 31, 1995

b
Empty cells are a result of low numbers in distal colon cancers spread beyond adjacent organs and was excluded from the analysis
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