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Colorectal cancer (CRC) is the third most
commonly diagnosed cancer and the second
leading cause of cancer-related mortality in the
United States.1 Recent reports indicate a decline
in the burden associated with CRC in the United
States on the basis of changes in incidence2---6

and mortality2---4 rates over time. However, such
patterns of decline have been shown to differ
across population groups and according to tumor
characteristics.6---8 In particular, unequal declines
in CRC mortality rates by race have resulted in
increased racial disparities in CRC mortality,7

and observed declines in incidence rates have
been more pronounced with respect to distant
stage than local stage disease.6,8 The utilization of
screening for CRC is likely a key contributing
factor for these observed trends as well as for
differences in trends across populations.4,9---17

However, the benefits of certain CRC screening
modalities have been reported to differ for
tumors arising in different sites in the colon and
rectum.9---15,18,19 In particular, the sensitivity of
fecal occult blood testing (FOBT) is higher for
distal and rectal CRC than for CRC arising in the
proximal colon,19 sigmoidoscopy does not allow
visualization of the proximal colon, and there is
some suggestion that colonoscopy of the entire
large bowel is more strongly associated with
a reduction in risk of incidence and mortality for
distal than for proximal CRC.11,12,14 Thus, to the
extent that screening is responsible for observed
declines in CRC incidence and mortality, tem-
poral trends in CRC may be expected to differ
across populations and tumor subgroups.

We have characterized temporal patterns of
CRC incidence and incidence-based mortality
(IBM) across anatomic locations and tumor stage
and according to population characteristics, with
the underlying goal of characterizing the impact
that screening may have had on these rates.

METHODS

We conducted a descriptive epidemiological
study using data from 9 population-based

cancer registries contributing to the Surveillance,
Epidemiology, and End Results (SEER) cancer
registry network from 1975 to 2007 (Atlanta,
Detroit, San Francisco---Oakland, the Seattle---
Puget Sound region, Connecticut, Hawaii, Iowa,
New Mexico, and Utah). We calculated annual
incidence rates for invasive CRC, overall and by
tumor site, with age adjustment to the 2000
United States Standard Population.20 Tumors
located in the cecum, ascending colon, hepatic
flexure, transverse colon, and splenic flexure
were grouped together as proximal CRC (In-
ternational Classification of Diseases for Oncology,
third revision codes C180, C182, C183, C184,
C185).21Tumors arising in the descending colon
(C186), sigmoid colon (C187), rectosigmoid
junction (C199), and rectum (C209) were
grouped together as distal CRC. We also esti-
mated incidence rates for invasive proximal and
distal CRC within strata defined by stage at
diagnosis (SEER historic stage: localized, re-
gional, or distant), race (White or Black), gender,
and age (50---59, 60---69, 70---84 years). In light
of screening recommendations, we restricted
our analysis to the population aged 50---84 years.

We estimated annual percentage changes
(APC) in incidence rates between 1975 and
2007 using Joinpoint Regression Program
software version 3.4.3 (National Cancer In-
stitute, Bethesda, MD)22; we also used this
program to estimate the average annual per-
centage change (AAPC) over the last 10 years of
the study period. This software estimates piece-
wise linear regression models of cancer incidence
trends. The points at which contiguous linear
sections meet are known as “joinpoints.” We
determined the number and placement of join-
points across observed data via a Monte Carlo
permutation method, as described elsewhere.23

In addition to analyses of incidence rates
over time, we calculated IBM rates24 using
SEER*Stat version 6.6.2 (National Cancer In-
stitute, Bethesda, MD) and assessed trends in
these rates over time using Joinpoint Regression
Program software. IBM is equivalent to the cross-
sectional mortality rate in the population as
a whole for a given tumor type (e.g., distal CRC)
diagnosed within a specified calendar period.We
restricted our calculation of IBM to invasive CRC
diagnosed within 10 years of the year of death;
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for this reason, our calculation of IBM rates is
limited to years 1985 through 2007. As an
example, in calculating the IBM for localized
distal CRC in 1997, the numerator is equal to
the number of deaths that occurred in 1997
among adults diagnosed with localized distal
CRC between 1988 and 1997; the denominator
is derived from the midyear population count in
the catchment area of the 9 SEER registries in
1997. As with incidence analyses, we identified
joinpoints and APC patterns across the study
period overall and by tumor site within strata
defined by stage at diagnosis and race; we also
calculated AAPC over the most recent 10 years
within these strata as well as strata defined by
gender and age. In all analyses, we excluded cases
of in situ disease from rate numerators.

RESULTS

From1975 to 2007, 323237 individuals aged
50 to 84 years were diagnosed with invasive CRC
within the SEER 9 ascertainment area (Table 1);
approximately 59.2% (n=191477) of those
cancers were distal. The proportion of proximal
CRC increased over the study period from
36.7% in 1975---1979 to 44.8% in 2005---
2007 and increased across categories of age at
diagnosis (from 31.6% among those aged 50---
59 years at diagnosis to 50.6% among those
aged 80---84 years). The proportion of CRC
that was proximal was greater in women than
in men (45.2% vs 36.6%), was greater for
regional and distant stage disease than for
localized (45.2% vs 35.7%), and differed
somewhat by race (40.9% vs 46.9% of CRC
among White and Black individuals, respec-
tively).

Annual CRC incidence rates, both overall
and by tumor site, are illustrated in Figure 1
with fitted joinpoints. Overall, CRC incidence
declined over this period, although this decline
was largely restricted to distal CRC. From
1975 to 1985, overall CRC incidence rates
increased by 0.7% per year, with similar in-
creases noted for proximal and distal disease.
Rates then fell sharply by 1.9% per year
overall; however, when stratified by tumor site,
it was evident that this decline was far more
pronounced for distal than for proximal disease
(–2.9% vs –0.8% per year through 1995 and
1996, respectively). After some stabilization in
the later 1990s, incidence rates resumed

a steady decline in 2000---2007, with the
differences between distal and proximal de-
clines somewhat less pronounced. Estimated
10-year AAPCs similarly indicated a significant
decline in incidence rates in the later portion of
the study period (Table 2), particularly for
distal CRC. Incidence rates for invasive CRC at
all subsites within the distal side of the colon
and rectum exhibited significant decline (Table
2); declines in incidence rates for proximal CRC
were more modest for cancers in the ascending
colon (AAPC=–0.6%) and transverse colon
(AAPC=–1.1%).

Recent declines in invasive CRC incidence,
both overall and by tumor site, were closely
matched by declines in IBM (Figure 1; Table 2).
Again, relative (and absolute) declines were
most pronounced with respect to distal CRC
(AAPCDistal=–3.7%; AAPCProximal=–2.4%).
In contrast to temporal incidence patterns, IBM
rates declined throughout the full study period,
with more rapid declines beginning in
1999---2000.

When stratified by race, several differences
in incidence and IBM patterns for invasive
distal and proximal CRC became evident (Fig-
ure 2). Among Whites and Blacks, incidence
rates of distal CRC increased over the early part
of the observation period and subsequently
declined. However, the extent of decline in
distal CRC incidence differed by race, such that
incidence rates of distal CRC among Whites
were lower than among Blacks in 2007 (67.4
and 78.4 per 100000, respectively) even
though they had been higher in Whites than in
Blacks in 1975 (112.1 and 93.4 per 100000,
respectively). IBM rates for distal CRC in Blacks
remained higher than did rates in Whites
throughout the observation period and declined
to a lesser extent (Table 2). With respect to
proximal disease, incidence and IBM rates
in Whites declined modestly but significantly
over the study period. In contrast, incidence rates
of proximal CRC in Blacks increased from 74.5
per 100000 in 1975 to 78.6 per 100000 in
2007, with no evidence of decline in recent
years; the 10-year AAPC for IBM within this
group was similarly flat.

Differences in temporal patterns of site-
specific invasive CRC incidence and IBM rates
were also evident by stage at diagnosis (Figure
2). Incidence rates for distal localized and, in
particular, regional-stage CRC declined

significantly across the study period, with only
a brief period of stabilization in the late 1990s.
These decreases in incidence were matched by
a steady decline in IBM rates. Declines in
incidence and IBM rates for proximal regional-
stage CRC were more gradual overall but were
considerably accelerated between 2000 and
2007. Rates for proximal localized disease,
however, increased slightly over the span of the
study period: IBM rates increased consistently
at an APC of 0.1% (95% confidence interval
[CI]=–0.3%, 0.4%), and incidence rates
climbed from 18.3 to 23.4 per 100000
between 1975 and 2007, despite a recent
decline (AAPC=–0.4%). Incidence rates for
distant stage CRC consistently declined over
the study period, regardless of tumor site. The
same was true with respect to IBM rates for
distant stage disease.

In evaluating 10-year AAPC in incidence
and IBM rates by gender, age, and subsite
within the colorectum, several other differ-
ences emerged. Declines in incidence and IBM
rates between 1998 and 2007 were slightly
more pronounced in men than in women,
regardless of tumor site. Across all ages, de-
clines in IBM rates were greater for distal CRC
than for proximal CRC. With respect to in-
cidence rates, declines were similar in those
aged 60 to 69 years and those aged 70 to
84 years; however, declines in CRC incidence
rates among adults aged 50 to 59 years at
diagnosis were much more modest. Across
subsites within the proximal colon, declines in
incidence and IBM rates were greatest for
cancers arising in the hepatic flexure and
weakest for cancers arising in the ascending
colon. The most modest declines for distal CRC
were observed for cancers arising in the rec-
tum.

DISCUSSION

In this descriptive analysis of temporal pat-
terns in invasive CRC incidence and IBM rates,
it was evident that the burden of CRC in the
United States has declined considerably since
1975, with more rapid declines between 2000
and 2007. However, these results also indicate
that observed declines in incidence and IBM
rates for CRC vary by tumor site, stage, race,
age, and gender. In particular, decreases in
incidence and IBM rates since 2000 have been
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greater for distal than for proximal disease and
greater for White individuals than for Black
individuals, and they have been most pro-
nounced with respect to regional-stage disease.
When considering tumor subsites within the
proximal and distal colorectum, observed re-
ductions were most pronounced with respect to
cancers arising in the sigmoid colon (incidence)
and rectosigmoid junction (IBM); declines in
incidence and IBM rates were lowest with
respect to cancers arising in the ascending
colon and transverse colon. Differences in
observed declines between population groups
most likely reflect differences in the uptake of
available screening modalities, whereas differ-
ences by tumor characteristics likely reflect
differences in the efficacy of screening.

These findings should be interpreted in the
context of study limitations. In particular, no
individual-level data were available to link
screening information with CRC incidence or
mortality. Thus, although it is likely that ob-
served temporal changes in CRC incidence and
IBM reflect changes in CRC screening utiliza-
tion over time, the attribution of observed
trends to changes in screening patterns is
speculative. In the absence of individual-level
data, we were also unable to adjust for potential
confounders or assess sources of heterogeneity
other than basic demographic factors and
tumor characteristics. Lastly, although the
SEER registries included in this analysis cover
an extensive and demographically diverse as-
certainment area, it is plausible that incidence
and IBM patterns with respect to more finely
characterized tumor subgroups or within cer-
tain population groups are not captured by
these data.

Despite these limitations, there are several
important strengths to our analysis. The utili-
zation of high quality, standardized, popula-
tion-based SEER data allowed us to assess
trends in CRC incidence and IBM rates span-
ning 33 years. The large size of this study
population also allowed us to assess trends
specific to distal and proximal CRC and, within
strata defined by tumor location, to assess
additional heterogeneity by relevant patient
and tumor characteristics.

Our results expand on previously published
descriptive studies assessing temporal trends in
CRC incidence and mortality. In particular, the
observed overall decline in CRC incidence,

TABLE 1—Frequency and Distribution of Incident Colorectal Cancer Among Patients

Aged 50–84 Years: Surveillance, Epidemiology, and End Results 9, 1975–2007

Total (n = 323237), No. Distal (n = 191477), % Proximal (n = 131760), %

Year of diagnosis

1975–1979 41928 63.3 36.7

1980–1984 47784 62.7 37.3

1985–1989 51439 61.6 38.4

1990–1994 50524 58.7 41.3

1995–1999 51315 56.8 43.2

2000–2004 51274 55.6 44.4

2005–2007 28973 55.2 44.8

Age at diagnosis, y

50–59 54 482 68.4 31.6

60–69 97268 63.6 36.4

70–79 122173 55.6 44.4

80–84 49314 49.4 50.6

Gender

Men 168342 63.4 36.6

Women 154895 54.8 45.2

Race

White 275381 59.1 40.9

Black 26 702 53.1 46.9

Other 20 419 68.7 31.3

Unknown 735 73.3 26.7

SEER registry

Atlanta (metropolitan) 20 191 57.0 43.0

Connecticut 56 236 60.7 39.3

Detroit (metropolitan) 58 036 58.8 41.2

Hawaii 14 656 66.2 33.8

Iowa 51 879 55.9 44.1

New Mexico 15 133 61.9 38.1

San Francisco-Oakland SMSA 50 329 59.7 40.3

Seattle (Puget Sound) 42 798 58.5 41.5

Utah 13 979 61.2 38.8

Stage at diagnosis

Localized 129393 64.3 35.7

Regional 120633 54.7 45.3

Distant 59 048 54.9 45.1

Unknown 14 163 69.5 30.5

Subsite within the colorectum

Cecum 53685 . . . 16.6

Ascending colon 35 269 . . . 10.9

Hepatic flexure 11 599 . . . 3.6

Transverse colon 22 070 . . . 6.7

Splenic flexure 9137 . . . 2.8

Descending colon 16 609 5.1 . . .

Sigmoid colon 79 172 24.5 . . .

Rectosigmoid junction 31 410 9.7 . . .

Rectum 64286 19.9 . . .

Note. SEER = surveillance, epidemiology, and end results; SMSA= standard metropolitan statistical area.
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starting in the mid-1980s, has been described
by numerous prior studies.2---5 Consistent with
our results, past reports noted an increase in CRC
incidence over the mid-1970s to mid-1980s
followed by marked declines,2,4 with a brief
stabilization of incidence rates during the mid to
late 1990s.4 Other studies, focusing on more
recent, short-term trends in CRC incidence,
have similarly suggested that declines in CRC
incidence rates have been greatest among

non-Hispanic Whites6,7 and more pronounced
among men than women.6

To the best of our knowledge, prior studies
have not evaluated trends in IBM rates with
respect to CRC. The use of IBMmethods allows
the calculation of mortality rates specific to
subtypes of CRC defined by tumor character-
istics. Our IBM-based results are consistent
with previous reports of recent gains in stage-
specific CRC 5-year relative survival.4 These

results further contribute to this existing litera-
ture, providing evidence that declines in CRC
mortality rates differ by tumor site. Reductions in
mortality have been greatest with respect to
distal disease, especially CRC arising in the
rectosigmoid junction, and less pronounced with
respect to proximal disease, especially for CRC
arising in the ascending colon.

Several biological factors distinguish CRC
arising in the proximal versus distal colorec-
tum. In particular, proximal colorectal tumors
are more likely than are distal tumors to exhibit
microsatellite instability and CpG island meth-
ylation,25---27 are more likely to be mucinous,28

and tend to exhibit a higher grade.28---30 Proximal
and distal colorectal tumors have also been
shown to differ with respect to the distribution of
specific somatic mutations31,32 and allelic imbal-
ances25 thus suggesting possible differences in
etiology. Fundamental differences are further
supported by observations that proximal CRC, as
compared with distal CRC, tends to be diagnosed
at a later age and is more common among
women.28---30,32,33

To the extent that proximal and distal CRC
are associated with different etiologies, differ-
ences in temporal trends for these 2 classes of
CRC may reflect changes in risk factors in the
population over time. The most likely contrib-
uting factor to these differences in temporal
trends, however, is screening for the primary
prevention and early detection of CRC. The
prevalence of screening for CRC in US adults
has increased considerably in recent decades,
and over this same period there has been
a shift toward more sensitive screening mo-
dalities.17,34 The American Cancer Society has
long recommended that average-risk adults aged
50 years and older receive either FOBT every
year (recommended since 1980), sigmoidoscopy
every 5 years (recommended since 1989), or
colonoscopy every10 years (recommended since
1997).35 The prevalence of recent CRC screen-
ing consistent with these guidelines, derived from
data from adults participating in the National
Health Interview Survey, was approximately
23% in1987 compared with 47% in 2005 and
53% in 2008.17,34

Gains in screening rates primarily reflect
increases in screening by sigmoidoscopy and
colonoscopy and have been accompanied by
declines in FOBT. FOBT screening has been
associated with a modest reduced risk of CRC

FIGURE 1—Age-adjusted (a) incidence and (b) incidence-based mortality (IBM) rates of

colorectal cancer among patients aged 50–84 years: Surveillance, Epidemiology, and End

Results 9, 1975–2007.
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mortality in clinical trials9; however, the lower
sensitivity of this screening modality, particularly
for guaiac FOBT but also for immunochemical
FOBT,19,36 and the need for follow-up colono-
scopy in the event of a positive test result have
lead to declines in the use of FOBT.17,34 Ran-
domized clinical trials10,37 have found that sig-
moidoscopy is significantly associated with a re-
duced risk of CRC incidence and mortality, with
estimated effects greater than those observed in
trials of FOBT: sigmoidoscopy has been associ-
ated with a 27%---31% reduced risk of CRC
mortality in 2 trials10,37 and a 23% reduced risk
of CRC incidence.10 However, results from these
trials and from observational studies13,15 high-
light the limitation that sigmoidoscopy does not
allow visualization of the proximal colon. That is,
benefits of sigmoidoscopy with respect to in-
cidence and mortality are largely limited to CRC

arising in the distal colon and rectum. Because of
the limitations of FOBT and sigmoidoscopy,
colonoscopy is increasingly becoming the pre-
dominant tool for CRC screening.34 Although
colonoscopy is more invasive and expensive than
are FOBT and sigmoidoscopy, 2 recent studies
have suggested that colonoscopy is more strongly
associated with a reduced risk of CRC incidence
(relative risk [RR]=0.52, 0.71)12,14; another re-
cent study reported a 37% reduced risk of CRC
mortality associated with colonoscopy.11 How-
ever, although colonoscopy offers a more com-
plete view of the full length of the colon and
rectum, these studies have also suggested that the
association between colonoscopy and reduced
risk of CRC incidence and mortality is stronger
for distal CRC.11,12,14 Thus, the more modest
declines in incidence and IBM noted here with
respect to proximal versus distal CRC likely

reflect a shift toward more sensitive screening
modalities that offer a more complete view of the
colon and rectum as well as the general tendency
of distal CRC to be more sensitive to screening
than is proximal CRC.

Differences in rates and temporal trends in
incidence and IBM by stage at diagnosis further
support the role of screening. Marked declines
in the incidence of regional and distant stage
disease, accompanied by greater stability in the
incidence of localized stage CRC, suggest stage
shifting. The fact that incidence and IBM rates
for localized distal CRC have been in significant
decline since 1999---2000 may reflect the
contribution of screening to the primary pre-
vention of CRC through the detection of pre-
cancerous adenomas. Adenomas, and possibly
cancers, in the proximal colon are more likely
to be sessile or flat than are adenomas in the

TABLE 2—Average Annual Percentage Change in Colorectal Cancer Incidence and Incidence-Based Mortality Rates Among Patients

Aged 50–84 Years, by Population and Tumor Characteristics: Surveillance, Epidemiology, and End Results 9, 1998–2007

Incidence Rates Incidence-Based Mortality Rates

Total AAPC (95% CI) Distal AAPC (95% CI) Proximal AAPC (95% CI) Total AAPC (95% CI) Distal AAPC (95% CI) Proximal AAPC (95% CI)

Overall –2.7 (–3.1, –2.3) –3.2 (–3.7, –2.7) –2.0 (–2.5, –1.4) –3.1 (–3.5, –2.7) –3.7 (–4.2, –3.3) –2.4 (–3.1, –1.6)

Race

White –2.9 (–3.3, –2.5) –3.5 (–4.0, –2.9) –2.4 (–2.8, –2.0) –2.9 (–3.3, –2.5) –3.9 (–4.4, –3.4) –2.5 (–3.2, –1.9)

Black –1.9 (–3.2, –0.5) –1.4 (–1.8, –1.0) 0.1 (–0.3, 0.4) –1.9 (–3.2, –0.5) –2.9 (–4.6, –1.3) –0.5 (–0.9, –0.1)

Stage

Localized –1.9 (–2.7, –1.1) –2.9 (–3.9, –1.9) –0.7 (–1.4, 0.1) –2.4 (–3.4, –1.4) –3.5 (–4.5, –2.5) 0.0 (–0.3, 0.3)

Regional –3.6 (–4.3, –2.9) –4.0 (–4.8, –3.1) –3.5 (–4.2, –2.7) –3.9 (–4.5, –3.3) –3.5 (–3.6, –3.3) –3.2 (–4.5, –2.0)

Distant –2.2 (–2.4, –1.9) –2.2 (–2.3, –2.0) –2.1 (–2.8, –1.5) –2.2 (–2.4, –2.0) –2.7 (–3.0, –2.4) –2.6 (–3.3, –1.9)

Gender

Men –3.1 (–3.5, –2.6) –3.4 (–4.0, –2.8) –2.4 (–3.2, –1.6) –3.6 (–4.1, –3.1) –4.3 (–4.9, –3.6) –2.6 (–3.3, –1.9)

Women –2.6 (–3.0, –2.2) –3.1 (–3.6, –2.6) –1.8 (–2.7, –0.8) –2.9 (–3.7, –2.1) –2.9 (–3.1, –2.8) –2.4 (–3.3, –1.5)

Age, y

50–59 –0.3 (–0.8, 0.1) –0.2 (–0.7, 0.4) –0.7 (–1.1, –0.4) –2.5 (–2.8, –2.2) –2.6 (–3.0, –2.2) –2.3 (–2.6, –1.9)

60–69 –3.3 (–3.8, –2.8) –4.0 (–4.7, –3.2) –2.6 (–3.3, –1.9) –4.2 (–4.9, –3.5) –4.6 (–5.4, –3.8) –3.5 (–5.4, –1.7)

70–84 –3.2 (–3.5, –2.8) –3.7 (–4.4, –3.0) –2.1 (–2.9, –1.2) –3.0 (–3.5, –2.6) –3.8 (–4.4, –3.3) –2.1 (–2.9, –1.3)

Subsite

Cecum . . . –2.5 (–3.4, –1.7) . . . –2.7 (–3.5, –2.0)

Ascending colon . . . –0.6 (–1.7, 0.5) . . . –0.1 (–0.4, 0.3)

Hepatic flexure . . . –3.3 (–4.9, –1.6) . . . –4.0 (–5.8, –2.3)

Transverse colon . . . –1.1 (–1.3, –0.9) . . . –2.0 (–2.3, –1.8)

Splenic flexure . . . –3.2 (–4.0, –2.5) . . . –3.1 (–3.6, –2.5)

Descending colon –2.8 (–3.0, –2.5) . . . –3.3 (–3.7, –2.9) . . .

Sigmoid colon –3.7 (–4.7, –2.7) . . . –3.2 (–3.5, –3.0) . . .

Rectosigmoid junction –3.6 (–4.0, –3.2) . . . –5.1 (–5.8, –4.4) . . .

Rectum –2.4 (–3.0, –1.8) . . . –2.2 (–2.4, –2.0) . . .

Note. AAPC = average annual percentage change; CI = confidence interval.
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distal colon and rectum and, thus, are more
likely to be missed at colonoscopy.11,38

Similarly, differences in rates and temporal
trends in incidence and IBM by race, age, and
gender are consistent with differences in the
prevalence of screening. Data from the 2008
National Health Interview Survey indicated
a considerable disparity in the prevalence of
CRC screening by race: only 48.9% of Black
adults surveyed reported having received

FOBT within the past year or endoscopy
screening in the past 10 years, compared with
56.0% of White respondents.34,39 National
data also indicate that the prevalence of recent
CRC screening (defined as FOBT in the past year
or sigmoidoscopy or colonoscopy in the past
5 years) is greatest among adults aged 60 to 79
years (57%---60% vs 40% in adults aged 50---59
years and 50% in adults aged‡80 years) and is
slightly greater in men than in women (51.7% vs

48.7%).39 Thus, to the extent that screening is
responsible for changing patterns of CRC in-
cidence and IBM, greater declines in rates may
be expected in men, in adults aged 60 to 79
years, and in adults of White race. These
differences in patterns of decline, particularly by
race, may also reflect differences in access to
treatment after diagnosis and socioeconomic
factors.40 Consistent with such confounding,
a recent report from the Women’s Health Ini-
tiative indicated that, although CRC risk was
significantly greater in Black women than in non-
Hispanic White women after adjusting for age,
screening history, history of polyp removal, and
family history of CRC (hazard ratio [HR]=1.19;
95% CI=1.01, 1.40), no such difference was
evident after further adjusting for education,
diabetes, body mass index, physical activity,
smoking, alcohol consumption, use of nonsteroi-
dal antiinflammatory drugs, fiber intake, calcium
intake, red meat consumption, fruit and vegeta-
ble consumption, and duration of prior hormone
therapy use (HR=0.99; 95% CI=0.82, 1.20).41

Overall, the temporal trends in CRC inci-
dence and IBM rates observed here indicate
considerable reductions in the burden of CRC
in the United States in recent years but with
differing impact on specific populations and
subtypes of disease. These observed trends are
consistent with changes in screening patterns
over time and support the hypothesis that CRC
screening contributes to reductions in CRC
incidence and mortality. Differences in these
reductions between tumor sites, particularly for
proximal versus distal CRC, likely reflect dif-
ferences in tumor biology and screening effi-
cacy. Differences in CRC incidence and IBM
rate reductions across population groups, par-
ticularly for Black versus White adults, reflect
growing disparities of public health concern. j
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