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Abstract

Colorectal cancer (CRC) incidence rates are rising in younger Americans and mortality rates are increasing among younger
white Americans. We used New York State Cancer Registry data to examine New York City CRC incidence and mortality
trends among adults ages 20–54 years by race from 1976 to 2015. Annual percent change (APC) was considered statistically
significant at P less than .05 using a two-sided test. CRC incidence increased among those ages 20–49 years, yet blacks had the
largest APC of 2.2% (1993–2015; 95% confidence interval [CI] ¼ 1.4% to 3.1%) compared with 0.5% in whites (1976–2015; 95% CI
¼ 0.2% to 0.7%). Among those aged 50–54 years, incidence increased among blacks by 0.8% annually (1976–2015; 95% CI ¼ 0.4%
to 1.1%), but not among whites. CRC mortality decreased among both age and race groups. These findings emphasize the
value of local registry data to understand trends locally, the importance of timely screening, and the need for clinicians to
consider CRC among all patients with compatible signs and symptoms.

National trends indicate colorectal cancer (CRC) incidence rates
are rising in Americans ages 20–54 years (1). Further, although
CRC mortality rates are decreasing overall (2), white adults ages
20–54 years show increased mortality rates whereas rates among
black adults remain stable (3). We found no studies examining
these trends locally, specifically in urban environments. New
York City (NYC) provides a unique opportunity for consideration
given its racial diversity and substantial foreign-born population
(4). Such an analysis may inform CRC-prevention efforts in
urban settings nationwide.

We obtained New York State Cancer Registry NYC CRC inci-
dence and mortality population data for 1976–2015 among
whites, blacks, and all. We compared rates for those younger and
older than age 50 years, when screening should begin according
to current United States Preventive Services Task Force (5) and
NYC-specific guidelines (6). We used the Joinpoint Regression
Program (National Cancer Institute, version 4.5.0.1) to calculate
CRC incidence and mortality rates (age-adjusted to the 2000 US

standard population) and fit log-linear regression models by ages
(20–49 and 50–54 years) and race. Annual percent change (APC)
was considered statistically significant at P less than .05 using a
two-sided test. This study did not require institutional review
board approval.

From 1976 to 2015, 22 018 individuals ages 20–54 years re-
ceived a CRC diagnosis (of all CRC diagnoses among all ages,
7.3% were ages 20–49 years and 5.8% were ages 50–54 years);
58.5% white, 30.2% black. Incidence data among those ages 20–49
years showed annual CRC rate increases of 1.5% (95% confidence
interval [CI] ¼ 1.1% to 1.8%) overall from 1990 to 2015, 0.5% (95%
CI ¼ 0.2% to 0.7%) for whites from 1976 to 2015, and 2.2% (95% CI
¼ 1.4% to 3.1%) for blacks from 1993 to 2015 (Figure 1). Notably,
the incidence rates among blacks increased by 1.6 times between
1993 (8.7 per 100 000) and 2015 (14.1 per 100 000). Incidence rates
among adults ages 50–54 years decreased annually by 1.1% (95%
CI¼ �1.9% to �0.3%) from 1976 to 1993 and increased by 1.0% an-
nually (95% CI ¼ 0.5% to 1.5%) from 1993 to 2015. Among whites
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ages 50–54 years, CRC incidence rates decreased by 1.1% annu-
ally (95% CI ¼ �1.9% to �0.2%) from 1976 to 1994 and remained
stable from 1994 to 2015. In contrast, CRC incidence rates in-
creased among blacks ages 50–54 years from 1976 to 2015 by
0.8% annually (95% CI ¼ 0.4% to 1.1%).

CRC was the cause of death for 6550 individuals ages 20–54
years from 1976 to 2015 (of all CRC deaths among all ages, 5.2%
were ages 20–49 years and 4.2% were ages 50–54 years); 58.8%
were white and 32.9% were black. Among those ages 20–49 years,
overall CRC mortality rates decreased annually by 1.4% (95%
CI ¼ �1.8% to �1.1%), by 1.5% (95% CI ¼ �1.9% to �1.1%) among
whites and by 1.1% (95% CI ¼ �1.6% to �0.5%) among blacks

from 1976 to 2015 (Figure 2). Among those ages 50–54 years, CRC
mortality rates decreased annually by 1.7% (95% CI ¼ �2.1%
to �1.4%) overall, by 1.8% (95% CI ¼ �2.3% to �1.4%) among
whites, and by 1.3% (95% CI ¼ �1.9% to �0.8%) among blacks
from 1976 to 2015.

Similar to national trends (1), which led the American Cancer
Society to update its CRC screening guidelines (7), we found
increases in CRC incidence rates among ages 20–49 years and 50–
54 years. However, substantial differences exist among races
across age categories. Stratification showed that blacks ages 20–
49 years had a larger upward APC than whites. This novel finding
differs from national incidence increases limited to non-Hispanic
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Figure 1. Annual percent change (APC) in colorectal cancer incidence rates among adults ages 20– 49 and 50–54 years in New York City by race, 1976–2015. A) All races

combined, ages 20–49 years. B) White race, ages 20–49 years. C) Black race, ages 20–49 years. D) All races combined, ages 50–54 years. E) White race, ages 50–54 years.

F) Black race, ages 50–54 years. CRC ¼ colorectal cancer. *The Annual Percent Change (APC) is statistically significantly different from zero at a¼0.05. Rates among those

ages 20–49 years are age-adjusted to the 2000 United States Standard Population. To make trends more apparent, the scale of the y-axis varies.

0

2

4

6

1975 1985 1995 2005 2015

 eta
R ytilatro

M 
C

R
C

)noitalupo
P 000,001 rep(

Year

1976-2015 APC, -1.4* (-1.8, -1.1)

0

2

4

6

1975 1985 1995 2005 2015

C
R

C
 M

or
ta

lit
y 

R
at

e 
(p

er
 1

00
,0

00
 P

op
ul

at
io

n)

Year

1976-2015 APC, -1.5* (-1.9, -1.1)

0

2

4

6

1975 1985 1995 2005 2015

C
R

C
 M

or
ta

lit
y 

R
at

e 
(p

er
 1

00
,0

00
 P

op
ul

at
io

n)

Year

1976-2015 APC, -1.1* (-1.6, -0.5)

0

5

10

15

20

25

30

1975 1985 1995 2005 2015

 eta
R ytilatro

M 
C

R
C

)noitalupo
P 0 00,001 rep(

Year

1976-2015 APC, -1.7* (-2.1, -1.4)

0

5

10

15

20

25

30

1975 1985 1995 2005 2015

C
R

C
 M

or
ta

lit
y 

R
at

e 
(p

er
 1

00
,0

00
 P

op
ul

at
io

n)

Year

1976-2015 APC, -1.8* (-2.3, -1.4)

0

5

10

15

20

25

30

1975 1985 1995 2005 2015

C
R

C
 M

or
ta

lit
y 

R
at

e 
(p

er
 1

00
,0

00
 P

op
ul

at
io

n)

Year

1976-2015 APC, -1.3* (-1.9, -0.8)

A B C

D E F

Figure 2. Annual percent change (APC) in colorectal cancer mortality rates among adults ages 20–49 and 50–54 years in New York City by race, 1976–2015. A) All races

combined, ages 20–49 years. B) White race, ages 20–49 years. C) Black race, ages 20–49 years. D) All races combined, ages 50–54 years. E) White race, ages 50–54 years. F)

Black race, ages 50–54 years. CRC ¼ colorectal cancer. *The Annual Percent Change (APC) is statistically significantly different from zero at a¼0.05. Rates among those

ages 20–49 years are age-adjusted to the 2000 United States Standard Population. To make trends more apparent, the scale of the y-axis varies.
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whites (8) and Hispanics ages 20–49 years (9). Among those ages
50–54 years, incidence increased among blacks and not whites.
Conversely, mortality decreased among both age and race groups,
whereas nationally (3) only whites experienced an increase.
Compared to the United States (70.3% white and 13.6% black),
NYC is a more diverse population (40.8% white and 24.4% black).
Further, 14.7% of the US population is foreign born as compared
with 41.0% in NYC, highlighting NYC’s unique demographic.
Among the black population ages 0–54 years, 9.5% are foreign
born nationally, whereas 29.0% are foreign born in NYC (4). Racial
differences in risk behaviors may have contributed to the ob-
served incidence trends. Given the greater diversity and foreign-
born population in NYC, risk behavior in earlier birth cohorts
could differ greatly from national trends (10); however, historical
local survey data are not available to examine this.

These findings emphasize three key ideas: 1) the value of lo-
cal registry data analyses to understand trends locally and in-
form targeted policies and programming; 2) the continued
importance of timely screening beginning promptly at age
50 years given the increasing incidence in the overall population
and of a larger magnitude among blacks; and 3) the need for
clinicians to consider CRC among patients of all ages and races
with compatible signs and symptoms.

Although our analyses provide important new information,
they could be augmented in several ways. Local data for stage
at diagnosis would help determine whether the incidence in-
crease is, in part, a result of earlier detection due to improved
screening rates. Subsequent years of data will allow us to de-
termine the impact of the elimination of racial screening dis-
parities in 2007 (11) given this recent achievement and the time
it often takes CRC to develop. The elimination of racial dispar-
ities may have contributed to increased detection among sub-
groups and could partially explain the increased incidence
among blacks ages 50–54 years after 2007. However, the differ-
ences in incidence among those age 50 years and older are
likely not attributable to racial differences in screening alone.
Despite this, we suspect that sustained elimination of racial
screening disparities will contribute to reducing incidence dis-
parities in the future.

This study is limited by the long-term availability of data on
other races, specifically for Asian and Hispanic populations. We
did not compare colon and rectal incidence rates separately be-
cause of sparse data. Mortality rates should not be analyzed by
subsite because of the large proportion of rectal cancer deaths
that are misclassified as colon cancer deaths (12,13). Further,
the incidence analysis was not delay-adjusted; therefore the
APCs for increasing incidence may be underestimated.

Rising CRC incidence among those younger than age 50 years
prompted widespread attention nationally. Although the abso-
lute and relative risks of developing CRC are increasing among
those younger than age 50 years nationally and in NYC as pre-
sented in this analysis, the greatest absolute risk remains in
adults ages 50 years and older. Public health departments and

health professionals should examine local data in light of na-
tional trends to better understand and act on the differences
among the populations they serve.
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