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Disparities in
Colorectal Cancer
Incidence in the
United States,
2000–2019
Colorectal cancer (CRC) is the
second leading cause of cancer

mortality in the United States.1 Previ-
ous literature showed a significant
changes in the epidemiology of CRC,
especially increasing incidence in
younger adults.2,3 However, there are
limited data on CRC incidence dispar-
ities among various racial and ethnic
groups. To our knowledge, this is the
Table. CRC Incidence Rates Trend Analy

Characteristics
Cancer cases

(N ¼ 2,927,574)a

A
per

All ages
Men 1,514,606 (52.7) �2
Women 1,412,968 (48.3) �2

All sexes
� 45 y 2,776,278 (94.1) �2
< 45 y 157,814 (5.4) 2

Aged < 45 y
Men 81,192 (51.4) 2
Women 76,622 (48.6) 2

Aged � 45 y
Men 1,437,178 (51.7) �2
Women 1,339,100 (48.3) �2

Race-specific
White 2,448,533 (83.6) �2
Black 341,325 (11.6) �2
Asian 95,487 (3.2) �2
Hispanic 213,985 (7.3) �1
AI/AN 17,653 (0.6) �1

Region-specific
Northeast 590,302 (20.2) �2
Midwest 685,394 (23.1) �2
West 570,997 (19.5) �2
South 1,080,881 (36.9) �2

aData are expressed as No. (%). The pe
denominator.
bTrends were quantified using version 5.0
points (4 line segments) were allowed. No
(2000–2019) is identical to the average am
cP < .05 was considered statistically sign
dTests whether age-specific or sex-spec
identical (ie, they had different incidence
eTests whether age-specific or sex-specifi
(ie, they had different incidence rates and
most updated and first study to
objectively analyze the changing trends
in incidence among different racial and
ethnic groups and stratify them into
age groups to better explore reasons
behind these trends, which prior
studies have shown to be significant.4

Our study aims to perform a race-
specific, age-specific, and sex-specific
time trend analysis of CRC incidence
rates from 2000 through 2019.

This study analyzed data from Cen-
ters for Disease Control and Prevention
Wide-Ranging Online Data for Epide-
miologic Research cancer incidence
database (years: 2000–2019) which
covers 100% of cancer diagnosed cases
in the United States3 and followed the
sis According to Age, Gender, Racial and E

verage annual
centage change
(95% CI)b

Between group
differences, %

(95% CI)
Betw
dif

.6 [�2.8 to �2.4] 0.3 [0.1–0.6]

.3 [�2.4 to �2.1]

.7 [�2.9 to �2.5] 5.1 [0.1–0.6]

.4 [2.2–2.7]

.3 [2.0–2.6] 0.3 [0.1–0.5]

.6 [2.2–2.9]

.9 [�3.0 to �2.7] 0.4 [0.2–0.6]

.5 [�2.7 to �2.3]

.4 [�2.6 to �2.2] -

.5 [�2.7 to �2.3] -

.3 [�2.4 to �2.1] -

.6 [�1.8 to �1.3] -

.9 [�2.1 to �1.8] -

.9 [�3.1 to �2.7] -

.4 [�2.5 to �2.3] -

.3 [�2.4 to �2.2] -

.1 [�2.2 to �2.0] -

rcentages in each row were calculated u

.2 of the Joinpoint Regression program (N
joinpoints were identified. The annual per
ong all subgroups.
ificant.
ific trends were identical. A significant P v
rates and coincidence was rejected).
c trends were equal. A significant P value i
equality was rejected).
Sex and Gender Equity in Research
reporting guidelines. This project was
exempted from institutional review
board approval as the data were dei-
dentified and publicly available, in
compliance with the 45 CFR §46.

Age-adjusted incidence rates were
calculated per 100,000 people, stan-
dardized to the 2000 United States
population. Race-specific, age-specific,
and sex-specific trend analyses were
conducted. Younger adults were
defined as individuals below the age of
45, while older adults comprised those
aged 45 years or above.5 Racial groups
were ascertained as White, Black, His-
panic, Asian, and American Indian or
Alaska Native (AI/AN). Further analysis
thnic Group, and Geographical Region

P valuec

een group
ferences Coincidenced Equalitye

<.001 <.001 <.001

<.001 <.001 <.001

<.001 <.001 <.001

<.001 <.001 <.001

- - -
- - -
- - -
- - -
- - -

- - -
- - -
- - -
- - -

sing the total number of cases as the

ational Cancer Institute). Up to 3 join-
centage change over the whole period

alue indicates that the trends were not

ndicates that the trends were not equal
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was conducted based on the US Census
Bureau regions: Northeast, Midwest,
South, and West.

Joinpoint Regression Program
(National Cancer Institute), version
5.0.2, was used to conduct the analysis.
Monte Carlo permutation analysis was
used to quantify time trends to fit the
simplest joinpoint model using the
incidence rate data.6 Annual percent-
age change and average annual per-
centage change (AAPC) were
calculated. To assess the significance of
the annual percentage change, a 2-
sided t-test was conducted with a sig-
nificance level of P < .05. Pairwise
comparisons were performed to eval-
uate the identicalness and equality of
the trends.

From 2000 to 2019, a total of
2,927,574 cases of CRC (48.3%
women) were reported. Overall, the
AAPCs of the total CRC cases signifi-
cantly decreased among women
(�2.3% [95% confidence interval
{CI}, �2.4% to �2.1%]; P < .001) and
Figure. CRC incidence rates trend analysis
AAPC in men decreased at a greater rate c
trends). (B) The AAPC in older age group
(�2.7% vs 2.4%, respectively; P < .001
relatively increased at a greater rate comp
For those aged �45 years, the AAPC in m
respectively; P < .001 indicating nonequa
followed by the Midwest (�2.4%; P < .001
States (�2.1%; P < .001). (F) The AAPC d
race (�2.4%; P < .001), NH Asian (�2.3%
Hispanic race showed the lowest decreas
men (�2.6% [95% CI, �2.8%
to �2.4%]; P < .001) with a statisti-
cally significant between-group differ-
ence (0.3% [95% CI, 0.1%–0.6%];
P ¼ .01), suggesting a greater decrease
among men.

The analysis of different age groups
showed significant variations in
trends. For the past 20 years, there
was an overall increasing trend of CRC
incidence in individuals younger than
45 years (157,814 cases, 49%women)
(AAPC ¼ 2.4% [95% CI, 2.2%–2.7%];
P< .001). However, the trend reversed
in those aged 45 years or older
(2,776,278 cases; 48% women)
(AAPC ¼ �2.7% [95% CI, �2.9%
to �2.5%]; P < .001) with a large
between-group difference (5.1% [95%
CI, 0.1%–0.6%]; P< .001). Despite this
increase of incidence, CRC incidence
rate in younger adults (< 45 years) is
still a small fraction of incidence for
those 45 years and older. To evaluate
this trend reversal further, the group
of individuals younger than 45 years
according to age, gender, racial and ethnic
ompared with women (�2.6% vs �2.3%, re
(�45 years) decreased, while it increased
indicating nonequal trends). (C) For those
ared to men (2.6% vs 2.3%, respectively; P
en relatively decreased at a greater rate c

l trends). (E) The AAPC decreased the grea
), and West (�2.3%; P < .001). The South
ecreased the greatest in NH Black race (�
; P < .001), and NH American Indian or A
e in incidence rates over the study period
was further analyzed based on sex.
Women aged < 45 years had a greater
relative increase in incidence rates
(AAPC ¼ 2.6% [95% CI, 2.2%–2.9%];
P < .001) than men (AAPC ¼ 2.3%
[95% CI, 2%–2.6%]; P < .001) with
nonequal trends (P ¼ .01). (Table and
Figure).

The stratified analysis of different
census region showed a significant
variation in trend. Northeast had the
highest decrease (AAPC ¼ �2.9%
[95% CI, �3.1% to �2.7%]; P < .001),
followed by Midwest (AAPC ¼ �2.4%
[95% CI, �2.5% to �2.3%]; P < .001),
and West (AAPC ¼ �2.3% [95%
CI, �2.4% to �2.1%]; P < .001). The
South had the lowest AAPC across the
United States (�2.1%; [95% CI, �2.0%
to �1.9%]; P < .001).

Regarding racial and ethnic groups,
Non-Hispanic (NH) Black race showed
the largest decrease (AAPC ¼ �2.5%
[95% CI, �2.7%- �2.3%]; P < .001),
followed by NH White race (�2.4%
[95% CI, �2.6%- �2.2%]; P < .001).
group, and geographical region. (A) The
spectively; P < .001 indicating nonequal
in the younger age group (<45 years)
aged <45 years, the AAPC in women
< .001 indicating nonequal trends). (D)

ompared to women (�2.9% vs �2.5%,
test in the Northeast (�2.9%; P < .001),
had the lowest AAPC across the United
2.5%; P < .001), followed by NH White
laska Native (AI/AN) (�1.9%; P < .001).
(�1.6%; P < .001).
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However, it is worth mentioning that
although AAPC fell most for NH Black
race of all racial and ethnic back-
grounds, it also started at the highest
incidence rates which appears to have
exceeded that of Whites at the beginning
of the study period. NH Asian (�2.3%
[95% CI, �2.4% to �2.1%]; P < .001),
and NH AI/AN (�1.9% [95% CI, �2.1%
to �1.8%]; P < .001) had a lower
decrease in incidence rates for the past 2
decades. Hispanic race showed the
lowest decrease in incidence rates over
the study period (�1.6% [95%
CI, �1.8% to �1.3%]; P < .001). (Table
and Figure).

Racial and ethnic groups incidence
rates stratified by age groups (< 45 vs�
45 years) is shown in Table A1. The
White race had the greatest changes in
CRC incidence rates for the past 20
years. White race individuals aged less
than 45 years had the highest increase
(AAPC ¼ 2.8% [95% CI, 2.5%–3%]; P <

.001) and those aged � 45 years had the
largest decrease (�2.7% [95%
CI, �2.9% to �2.5%]; P < .001) in
incidence across all racial and ethnic
groups. The lowest increase in incidence
rates was observed in Black race in-
dividuals aged < 45 years (0.9% [95%
CI, 0.7%–1.1%]; P < .001). NH AI/AN
older adults (� 45 years) had the lowest
decrease in incidence across all groups
(�1.5% [95% CI,�1.3% to�1.7%]; P<

.001).
This study found that CRC inci-

dence decreased in both sexes aged
�45 years with a greater relative
decrease in men. Additionally, the
greatest decrease in CRC incidence
rates was observed in Whites aged
�45 years. The incidence increased in
younger adults <45 years.

Limitations of this study include
racial misclassification in the database,
limited covariates, and coding reli-
ability. An additional limitation in
analyzing the incidence based on
census regions is the absence of urban
vs rural distinctions, potentially con-
founding our ability to interpret this
finding.

Considering the age-specific find-
ings and the documented surge in co-
lon cancer screening uptake during the
study period, it is conceivable that ad-
vancements in screening methodolo-
gies played a pivotal role in the
observed decline in CRC incidence
among older individuals. These data
can assist clinicians, patients, and pol-
icymakers in understanding national
trends of decreasing CRC incidence
with a simultaneous increase in
younger individuals, underscoring the
need to prioritize efforts in screening
and other interventions.
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