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Abstract

Background: The American Cancer Society, the Centers for Disease Control and

Prevention, the National Cancer Institute, and the North American Association of

Central Cancer Registries collaborate to provide annual updates on cancer occur-

rence and trends in the United States.

Methods: Data on new cancer diagnoses during 2001–2018 were obtained from

the North American Association of Central Cancer Registries’ Cancer in North

America Incidence file, which is comprised of data from Centers for Disease

Control and Prevention‐funded and National Cancer Institute‐funded, population‐
based cancer registry programs. Data on cancer deaths during 2001–2019 were

obtained from the National Center for Health Statistics' National Vital Statistics

System. Five‐year average incidence and death rates along with trends for all

cancers combined and for the leading cancer types are reported by sex, racial/

ethnic group, and age.

Results: Overall cancer incidence rates were 497 per 100,000 among males

(ranging from 306 among Asian/Pacific Islander males to 544 among Black

males) and 431 per 100,000 among females (ranging from 309 among Asian/

Pacific Islander females to 473 among American Indian/Alaska Native females)

during 2014–2018. The trend during the corresponding period was stable

among males and increased 0.2% on average per year among females, with

differing trends by sex, racial/ethnic group, and cancer type. Among males,

incidence rates increased for three cancers (including pancreas and kidney),

were stable for seven cancers (including prostate), and decreased for eight

(including lung and larynx) of the 18 most common cancers considered in this
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analysis. Among females, incidence rates increased for seven cancers (including

melanoma, liver, and breast), were stable for four cancers (including uterus), and

decreased for seven (including thyroid and ovary) of the 18 most common

cancers. Overall cancer death rates decreased by 2.3% per year among males

and by 1.9% per year among females during 2015–2019, with the sex‐specific
declining trend reflected in every major racial/ethnic group. During 2015–

2019, death rates decreased for 11 of the 19 most common cancers among

males and for 14 of the 20 most common cancers among females, with the

steepest declines (>4% per year) reported for lung cancer and melanoma. Five‐
year survival for adenocarcinoma and neuroendocrine pancreatic cancer

improved between 2001 and 2018; however, overall incidence (2001–2018) and

mortality (2001–2019) continued to increase for this site. Among children

(younger than 15 years), recent trends were stable for incidence and decreased

for mortality; and among, adolescents and young adults (aged 15–39 years),

recent trends increased for incidence and declined for mortality.

Conclusions: Cancer death rates continued to decline overall, for children, and

for adolescents and young adults, and treatment advances have led to acceler-

ated declines in death rates for several sites, such as lung and melanoma. The

increases in incidence rates for several common cancers in part reflect changes

in risk factors, screening test use, and diagnostic practice. Racial/ethnic differ-

ences exist in cancer incidence and mortality, highlighting the need to under-

stand and address inequities. Population‐based incidence and mortality data

inform prevention, early detection, and treatment efforts to help reduce the

cancer burden in the United States.
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INTRODUCTION

The Centers for Disease Control and Prevention (CDC), the

American Cancer Society, the National Cancer Institute (NCI), and

the North American Association of Central Cancer Registries

(NAACCR) have collaborated annually since 1998 to provide

updated information about cancer occurrence and trends by can-

cer type, sex, age group, and racial/ethnic group in the United

States. Part 1 of this report focuses on national cancer statistics

and highlights incidence, mortality, and survival trends in pancre-

atic cancer—for which the prognosis remains poor, with few of the

advances in screening or treatment that are seen in other cancer

sites. The pancreas is one of the few cancer sites for which inci-

dence and death rates have been increasing in recent years. Sta-

tistics are presented overall and by subtype. Part 2 focuses on the

impact of coronavirus disease 2019 (COVID‐19) on cancer diag-

nosis in 2020.

MATERIALS AND METHODS

Data sources

Cancer incidence data

Population‐based cancer incidence data by age, sex, and racial/ethnic
group were obtained from the NAACCR using the Cancer in North

America database, which was submitted December 2020 and is

comprised of data that include population‐based registries that

participate in the CDC's National Program of Cancer Registries and/

or the NCI's Surveillance, Epidemiology, and End Results (SEER)

Program. Only registries for which data satisfied the NAACCR's

criteria for data quality and completeness were included in this

study.1 For rate analyses, 49 states, the District of Columbia, and the

territory of Puerto Rico met data criteria for every year during 2014–

2018; whereas, for trend analyses, 46 states and the District of
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Columbia met data criteria for every year during 2001–2018, rep-

resenting 99% and 92% of the population of the United States and

Puerto Rico, respectively. States that were included in specific ana-

lyses for this report are listed in corresponding figure legends and

table footnotes.

Anatomic site and histology were coded according to the Interna-

tional Classification of Diseases for Oncology, third edition (ICD‐O‐3)2,3

and were categorized according to SEER site groups.4 Only cases

defined as malignant were included in this report, except that in situ

and malignant bladder cancers were both included when reporting

bladder cancer incidence rates, which is standard in cancer surveil-

lance. Malignant behavior was based on the definition in place during

the year of diagnosis.2,3,5,6 Pancreatic cancers were classified by his-

tology into three main groupings: adenocarcinomas (including ductal

adenocarcinomas and other specified carcinomas), neuroendocrine

neoplasms, and unspecified/other pancreas tumors (Table S1).

Cancer mortality data

Cause of death by age, sex, and racial/ethnic group (2001–2019)

from all 50 states and the District of Columbia was based on death

certificate information reported to state vital statistics offices and

compiled through the CDC's National Center for Health Statistics'

National Vital Statistics System.7 The underlying causes of death

were selected according to the ICD‐10, then categorized according

to SEER site groups to maximize comparability with ICD‐O
classifications.2

Survival data for pancreatic cancer

Survival data for cases of malignant pancreatic cancer diagnosed

from 2001–2017 were based on Cancer in North America data

compiled by the NAACCR from 39 state registries (covering 79% of

the US population) that met the NAACCR's vital status follow‐up
standard for survival analyses during the entire study period, i.e.,

death ascertainment through the study cutoff date of December 31,

2017, or follow‐up dates on or after January 1, 2018, for a minimum

of 90% of patients.8 Cases were censored at an achieved age of

100 years. Cases identified by death certificate or autopsy only or

without survival data were excluded from the survival analysis.

Population data

Population estimates by age, sex, race, and Hispanic origin were a

modification of intercensal (for July 1, 2001–2009) and Vintage 2019

(for July 1, 2010–2019) annual county population estimates pro-

duced by the US Bureau of the Census Population Estimates Pro-

gram, in collaboration with the National Center for Health Statistics

and with support from the NCI.9 The estimates incorporate bridged,

single‐race estimates derived from the original multiple‐race cate-

gories in the 2000 and 2010 censuses.10

Demographic characteristics

Rates and trends are presented by sex, racial/ethnic group, and age

(all ages, children aged 0–14 years, and adolescents and young adults

[AYAs] aged 15–39 years). Information about race and ethnicity was

based on information abstracted from medical records for incidence

and from death certificates for mortality. This information could

either be self‐reported by the patient or inferred from data reported

by the provider. In the current report, information about race and

ethnicity was combined to create five mutually exclusive racial and

ethnic (racial/ethnic) groups: non‐Hispanic White (White), non‐
Hispanic Black (Black), non‐Hispanic American Indian/Alaska Native

(AI/AN), non‐Hispanic Asian/Pacific Islander (API), and Hispanic (any

race). For brevity, throughout the remainder of this report, these

groups are referred to as White, Black, AI/AN, API, and Hispanic,

respectively. Race information for AI/AN persons was considered

reliable only for geographic areas covered by the Indian Health

Service Purchased/Referred Care Delivery Areas (PRCDA); there-

fore, to minimize racial misclassification for AI/AN persons, incidence

and mortality data for this group were based only on counties

covered by PRCDA in states that provided county‐level informa-
tion.11 Persons with other or unknown race or unknown ethnicity

were included in overall rates but were not included in separate

racial/ethnic categories.

Statistical methods

Cross‐sectional incidence (2014–2018) and death (2015–2019) rates
for all ages combined, for children, and for AYAs by cancer type and

racial/ethnic group were calculated using SEER*Stat software,

version 8.3.9.2.12 All rates were age standardized to the 2000 US

standard population and were expressed per 100,000 standard

population. Corresponding 95% confidence intervals (CIs) were

calculated as modified gamma intervals and allowed for informal

comparisons between groups without specifying a referent group.

Rates based on fewer than 20 cases or deaths during the 5‐year
period were deemed to be statistically unreliable and were sup-

pressed. Because delays in reporting cancer cases to cancer registries

can cause incidence rates to be underestimated, all case counts and

incidence rates were adjusted for reporting delay.13 Incidence and

death rates and trends are reported for males and females for each

cancer type that ranked in the top 15 incident cancers or causes of

cancer death for any racial/ethnic group, resulting in 18 cancer sites

for males and females when reporting incidence and 19 cancer sites

for males and 20 cancer sites for females when reporting death rates.

For children, incidence and death rates and trends are presented for

the third and second most common cancer types, respectively; for

CRONIN ET AL. - 3



AYAs, these numbers were the sixth and fourth most common cancer

types, respectively.

Temporal trends in delay‐adjusted and age‐adjusted incidence

(2001–2018) and age‐adjusted death (2001–2019) rates were esti-

mated using joinpoint regression.14 A maximum of three joinpoints

(four line segments) were allowed for both incidence and deaths. The

annual percent change (APC) characterizes the slope of a single

segment fit to the log of the rates, and the average APC (AAPC) is a

summary measure over a fixed interval. Two‐sided, statistically sig-

nificant (p < .05) tests for line segment differences from zero were

determined using a t‐test for the APC and the AAPC when they were

entirely within the last joinpoint segment and a z‐test when the last

joinpoint fell within the last 5 years of data. When the slope of the

trend (APC or AAPC) was statistically significant, the trend was

considered increasing (slope >0) or decreasing (slope <0). The trend
was considered stable when the slope was not significantly different

from zero. Trends based on fewer than 10 cases/deaths in any of the

data years were considered statistically unreliable and were sup-

pressed. Corresponding 95% CIs for trends were calculated using the

parametric method and allowed for informal, conservative compari-

sons between groups.

One‐year relative survival for pancreatic cancer cases diagnosed
between 2001 and 2017 and 5‐year survival for pancreatic cancer

cases diagnosed between 2001 and 2013—with all cases followed

through 2018—were calculated based on complete dates and

monthly intervals using the Ederer II actuarial method.8 Annual

trends in age‐standardized relative survival and 95% CIs were esti-

mated by fitting a proportional hazard joinpoint model to survival

data using the NCI's JPSurv software, with a maximum of two join-

points (three line segments).15 The modeled trend predicts the

relative survival through diagnosis year 2018.

RESULTS

Cancer incidence rates and trends

The overall cancer incidence rate (per 100,000 population) during

2014–2018 was 457.5, with higher rates in males (497.4 per

100,000) than in females (430.9 per 100,000; Table 1). Trends in

cancer incidence rates varied by sex (Table 2, Figure 1). Among

males, incidence rates were stable during 2001–2007, decreased an

average of 2.1% per year during 2007–2013, and became stable

again during 2013–2018. Among females, incidence rates were stable

during 2001–2003 and increased slightly during 2003–2018 (APC,

0.2%). During the most recent 5 years (2014–2018), incidence rates

were stable in both sexes combined and among males but increased

slightly among females (AAPC, 0.2%; Table 1, Figure 1).

By racial/ethnic group, cancer incidence rates for all sites com-

bined in the most recent 5 years (2014–2018) were stable among

White males, AI/AN males, and Black females; but decreased among

Black, API, and Hispanic males; and increased among White, API, AI/

AN, and Hispanic females (Table 1). The overall cancer incidence rate

was highest among AI/AN persons, closely followed by White and

Black persons, and it was lowest among API and Hispanic persons

(Figure 2). The overall cancer incidence rate was higher among males

than among females in every racial/ethnic group except API persons,

in whom the rates were similar. Overall male incidence rates were

highest among Black males, and overall female rates were highest

among AI/AN females.

During 2014–2018, incidence rates among males increased for

three of the 18 most common cancers (pancreas, kidney and renal

pelvis [kidney], and testis), were stable for seven cancers (liver and

intrahepatic bile duct [liver], myeloma, prostate, esophagus, leukemia,

oral cavity and pharynx, and melanoma of the skin [melanoma]), and

decreased for eight cancers (lung and bronchus [lung], larynx, urinary

bladder [bladder], stomach, colon and rectum [colorectum], brain and

other nervous systems [ONS], non‐Hodgkin lymphoma [NHL], and

thyroid; Table 1, Figure 3A). The steepest increasing trend was for

pancreatic cancer (AAPC, 1.1%), and the steepest decreasing trend

was for lung cancer (AAPC, −2.6%). Prostate cancer incidence trends
were stable in all racial/ethnic groups except API males, in whom

rates increased. Lung cancer incidence rates among males decreased

in all racial/ethnic groups, with the greatest declines among AI/AN

and Black males. Colorectal cancer incidence rates among males

declined in all racial/ethnic groups except AI/AN males, among whom

rates were stable. Incidence rates for the fourth most common can-

cer in males (bladder) declined in White, Black, API, and Hispanic

males and increased among AI/AN males (Table 1).

Among females, incidence rates increased during 2014–2018 for

seven of the 18 most common cancers (liver, melanoma, kidney,

myeloma, pancreas, breast, and oral cavity and pharynx), were stable

for four cancers (cervix; leukemia; stomach; and corpus and uterus,

not otherwise specified [uterus]), and decreased for seven cancers

(thyroid, ovary, lung, colorectum, bladder, NHL, and brain and ONS;

Table 1, Figure 3A). The steepest increasing trend was for melanoma

(AAPC, 1.8%), and the steepest decreasing trend was for thyroid

cancer (AAPC, −2.9%). Breast cancer incidence rates increased

among White, API, and Hispanic females and were stable among

Black and AI/AN females. Lung cancer incidence rates decreased

among White, Black, and Hispanic females, with the greatest declines

seen in Black females, and were stable among API and AI/AN fe-

males. Colorectal cancer incidence rates decreased in White, Black,

and API females and remained stable among AI/AN and Hispanic

females. Declines in colorectal cancer incidence rates were greatest

among API females. Incidence rates for the fourth most common

cancer among females (uterus) increased in every racial/ethnic group

by an average of >2% per year except in White females, among

whom rates were stable (Table 1).

Cancer death rates and trends

The overall cancer death rate (per 100,000 population) during 2015–

2019 was 152.4, with a higher rate in males (181.4 per 100,000) than

in females (131.1 per 100,000; Table 3).14 Trends in cancer death
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rates during 2001–2019 show that average declines accelerated

from 1.8% per year during 2001–2015 to 2.3% per year during

2015–2019 among males and from 1.4% per year during 2001–2016

to 2.1% per year during 2016–2019 among females (Table 4,

Figure 1).14 During the most recent 5 years (2015–2019), cancer

death rates decreased on average in both sexes combined (AAPC,

−2.1%) and among males (AAPC, −2.3%) and females (AAPC, −1.9%;
Table 3, Figure 1).

The overall cancer death rate (per 100,000 population) was

highest among Black persons (178.6 per 100,000), followed by AI/AN

(161.4 per 100,000), White (157.2 per 100,000), Hispanic (109.7 per

100,000), and API (96.4 per 100,000) persons (Table 3, Figure 2).

During 2015–2019, overall cancer death rates decreased in every

racial/ethnic group; the average annual pace ranged from −1.2%
among Hispanic persons to −2.4% among AI/AN persons (Table 3).

During the same period, death rates among males increased for three

of the 19 most common cancers (pancreas, brain and ONS, and bones

and joints), with the steepest increase for cancers of the bones and

joints (2.3% per year), were stable for five cancers (prostate; liver;

oral cavity and pharynx; nonmelanoma skin; and soft tissue, including

heart), and decreased for 11 cancers (Table 3, Figure 3B). Death rates

among females increased for two of the 20 most common cancers

(pancreas and uterus), were stable for four of 20 sites (liver; brain

and ONS; oral cavity and pharynx; and soft tissue, including heart),

and decreased for 14 cancers (Table 3, Figure 3B). The steepest

declines in death rates (4%–5% per year) among both men and

women were for lung cancer and melanoma.

Lung cancer was the leading cause of cancer death in every

racial/ethnic group among males, with colorectal and prostate cancer

rating second or third, except in API males, among whom liver cancer

ranked second (Table 3). During 2015–2019, lung cancer death rates

among males decreased in each racial/ethnic group. Prostate cancer

death rates were stable among White and Black males but decreased

among API, AI/AN, and Hispanic males. Colorectal cancer death rates

were stable among AI/AN males but decreased in all other racial/

ethnic groups. Pancreatic cancer was the fourth most common cancer

death among White and Black males, and death rates increased

among White males but were stable in other racial/ethnic groups.

F I GUR E 1 Trends in age‐standardized incidence (2001−2018) and mortality (2001−2019) rates are illustrated for all cancer sites

combined, all ages and all racial/ethnic groups combined, by sex. Trends were estimated using joinpoint regression and characterized by using
the annual percent change (APC), the slope of a single segment, and the average APC (AAPC), a summary measure of the APCs over a fixed 5‐
year interval. Joinpoint models with up to three joinpoints are based on rates per 100,000 population and are age standardized to the 2000 US
standard population (19 age groups; US Bureau of the Census. Current Population Report P25‐1130. US Government Printing Office; 2000).
Incidence rates were delay‐adjusted and covered 92% of the US population, and mortality covered the entire United States. Registries
included in the joinpoint models (2001–2018) for all races/ethnicities (46 states): Alabama, Alaska, Arizona, Arkansas, California, Colorado,
Connecticut, Delaware, Florida, Georgia, Hawaii, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Maryland, Massachusetts,

Michigan, Minnesota, Missouri, Montana, Nebraska, New Hampshire, New Jersey, New Mexico, New York, North Carolina, North Dakota,
Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, South Carolina, South Dakota, Texas, Utah, Vermont, Washington, West Virginia,
Wisconsin, and Wyoming. Scattered points were observed rates; lines were fitted rates according to joinpoint regression. An asterisk (*)

indicates that the APC or AAPC is statistically significantly different from zero (p < .05); 95% confidence limits are given in parentheses.
Source: https://seer.cancer.gov/stdpopulations/
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Liver cancer was the fourth most common cancer death among AI/

AN and Hispanic males (and second among API males); death rates

increased among AI/AN males, were stable among White and His-

panic males, and decreased among Black and API males.

Among females, the three most common cancer deaths were

lung, breast, and colorectum in each racial/ethnic group, except

among Hispanic females, in whom breast cancer was the most com-

mon and lung cancer was the second most common (Table 3). Cancer

death rates for these three cancers among females decreased during

2015–2019 in every racial/ethnic group except for breast cancer

death rates among API females (stable), colorectal cancer death rates

among AI/AN females (stable), and breast cancer death rates among

AI/AN females (increased). Pancreatic cancer was the fourth most

common cancer death among females in each racial/ethnic group.

Pancreatic cancer death rates decreased among Black and API fe-

males and were stable in other racial/ethnic groups. The largest in-

creases in death rates among females during 2015–2019 were

observed for uterine cancer (AAPC, 1.9%), with increasing rates

among all racial groups (the AAPC for AI/AN females could not be

calculated because of the small number of deaths).

Mortality trends changed in direction or slope during 2001–

2019 for many cancers, notably melanoma and cancers of the lung,

kidney (males only), colorectum, female breast, prostate, liver, oral

cavity and pharynx, and ovary (Table 4). Many of the recent changes

in death rates were favorable. Declines in lung cancer death rates

accelerated: among males: average declines in death rates were 2%

per year on average during 2001–2005, 2.9% during 2005–2012,

4.1% during 2012–2015, and 5.4% during 2015–2019. Similarly, lung

cancer death rates for females declined 4.2% per year on average

during 2015–2019. Death rates for kidney cancer, which have

declined since 2001 in both sexes, began declining more rapidly

among males in 2015. Ovary cancer death rates also declined more

rapidly in recent years, with a 4.3% per year decline since 2017.

Myeloma death rates in females declined 2% per year on average

since 2012 after a period of stable rates between 2009 and 2012.

Liver cancer death rates are now stable in males and females after a

period of increasing rates. Oral cavity and pharynx cancer death rates

in males are also stable after a period of increasing rates.

In contrast, earlier declines in death rates decelerated for colo-

rectal and female breast cancers and stabilized for melanoma (males

only) and prostate cancer in recent years (Table 4). For example,

female breast cancer death rates decreased 2.3% per year on average

during 2003–2007, 1.6% per year during 2007‐2013, and 1.2% per

year during 2013–2019. Prostate cancer death rates decreased 3.4%

per year on average during 2001–2013 but then stabilized during

2013–2019, and melanoma death rates in males decreased 7.5% per

year on average between 2014 and 2017 and then stabilized during

2017–2019.

Recent changes in death rates for several cancer types were

consistent with changes in incidence rates, including decelerated

declines in incidence rates for colorectal cancer and stabilized inci-

dence trends for prostate and liver cancer among males (Table 2).

F I GUR E 2 Age‐standardized, delay‐adjusted overall cancer incidence rates (2014–2018) and age‐standardized overall cancer death rates
(2015–2019) are illustrated for all cancer sites combined, all ages, by sex and racial/ethnic group. Racial/ethnic groups are mutually exclusive.

Data for non‐Hispanic AI/AN individuals are restricted to counties with Indian Health Service Purchased/Referred Care Delivery Areas. AI/AN
indicates American Indian/Alaska Native; API, Asian/Pacific Islander
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Deceleration of declines in female breast cancer death rates coin-

cided with a steady, slight increase in incidence rates during 2004–

2018, which was preceded by a declining incidence trend during

2001–2004. However, for some cancers, such as lung, declines in

cancer death rates exceeded declines in incidence rates; and, in some

cancers, such as kidney and myeloma among females, declines in

death rates were concurrent with increases in incidence (Tables 2

and 4).

Pancreatic cancer incidence, mortality, and survival
by subtypes

Pancreas cancer is the tenth most common cancer type for incidence

but the fourth most common type for deaths (Tables 1 and 3),

reflecting the low survival rate. Incidence and mortality trends for

pancreatic cancer were almost identical for males and females during

the time period considered, with incidence rates increasing by 1% per

F I GUR E 3 Average annual percent changes (AAPCs) in (A) age‐standardized, delay‐adjusted incidence rates for 2014–2018 are illustrated
for all sites and for the 18 most common cancers in men and women; and (B) the age‐standardized death rates for 2015–2019 are illustrated
for all sites and for the 19 most common cancer deaths in men and for the 20 most common cancer deaths in women, all ages, all racial/ethnic
groups combined, by sex. The AAPC was a weighted average of the annual percent changes (APCs) over the fixed 5‐year interval (incidence,
2014–2018; mortality, 2015–2019) using the underlying joinpoint regression model, which allowed up to three different APCs, for the 17‐year
period 2001–2018 for incidence and the 18‐year period 2001–2019 for mortality. AAPCs with an asterisk (*) were statistically significantly
different from zero (p < .05) and are depicted as solid‐colored bars; AAPCs with hash marks were not statistically significantly different from

zero (stable). NOS indicates not otherwise specified
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year and death rates increasing by 0.2% per year in both sexes

(Tables 1–4 and Figures 4A,B). Although the trends were similar,

males had approximately 30% higher rates than females for both

incidence and mortality.

By subtype, incidence rates during 2001–2018 increased for

adenocarcinomas and neuroendocrine pancreatic tumors, whereas

they decreased for unspecified/other pancreas tumors (Figure 5A,B).

Adenocarcinomas were more likely to be diagnosed at a late stage

than other types during 2014–2018; 50.7% of cases were diagnosed

with distant‐stage disease, and 34.8% were diagnosed with regional‐
stage disease. In contrast, 46% of neuroendocrine cases were diag-

nosed at localized stage (Figure 5C). Differences were also seen in

the age distribution of new cases during 2014–2018; neuroendocrine

tumors were diagnosed at younger ages compared with other types.

Also of note was the high percentage of unspecified/other cases

reported at older ages, particularly among individuals older than 85

years (Figure 5D).

Figure 5E,F illustrate 1‐year and 5‐year relative survival trends for
pancreatic cancer by subtype, including the observed relative survival

by year of diagnosis and the fitted trend line. Relative survival at both 1

year and 5 years improved from 2001 to 2018 for adenocarcinomas

and neuroendocrine tumors, although survival for adenocarcinoma

has remained low. One‐year survival increased from 24% to 36.7% for

adenocarcinomas and from 65.9% to 84.2% for neuroendocrine tu-

mors between diagnosis years 2001 and 2017. Five‐year survival

increased from 4.4% to 6.6% for adenocarcinomas and from 43.4% to

65.2% for neuroendocrine tumors between diagnosis years 2001 and

2013. One‐year and five‐year survival for unspecified/other tumors
did not show an improvement over time, and the survival rates were

lower than those for adenocarcinoma and neuroendocrine subtypes.

F I G U R E 3 (Continued)
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(A)

(B)

F I GUR E 4 Trends in age‐standardized incidence (2001–2018) and mortality (2001–2019) rates for pancreas cancer, for all racial/ethnic
groups combined and all ages combined, are illustrated in (A) males and (B) females. Trends were estimated using joinpoint regression and

characterized by using the annual percent change (APC), the slope of a single segment, and the average APC (AAPC), a summary measure of
the APCs over a fixed 5‐year interval. Joinpoint models with up to three joinpoints are based on rates per 100,000 population and are age
standardized to the 2000 US standard population (19 age groups; US Bureau of the Census. Current Population Report P25‐1130. US
Government Printing Office; 2000). Incidence rates were delay‐adjusted and covered 92% of the US population, and mortality covered the

entire United States. APCs and AAPCs with an asterisk (*) were statistically significantly different from zero (p < .05). Source: https://seer.
cancer.gov/stdpopulations/
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(A)

(B)

F I GUR E 5 Cancer statistics for pancreas cancer by subtype are illustrated, including (A) male incidence rates (2001–2018) for all racial/
ethnic groups combined and all ages combined, (B) female incidence rates (2001–2018) for all racial/ethnic groups combined and all ages

combined, (C) stage distribution for cases diagnosed between 2014 and 2018, (D) age distribution for cases diagnosed between 2014 and
2018, (E) trends in observed and modeled 1‐year relative survival rates (2001–2018) for all racial/ethnic groups combined and all ages
combined, and (F) trends in observed and modeled 5‐year relative survival rates (2001–2018) for all racial/ethnic groups combined and all

ages combined. Incidence rates are based on rates per 100,000 population and are age standardized to the 2000 US standard population (19
age groups; US Bureau of the Census. Current Population Report P25‐1130. US Government Printing Office; 2000) and were delay‐adjusted.
Registries included in the calculation of incidence trends, and stage and age distributions covered 92% of the US population (46 states):



Alabama, Alaska, Arizona, Arkansas, California, Colorado, Connecticut, Delaware, Florida, Georgia, Hawaii, Idaho, Illinois, Indiana, Iowa, Kansas,

Kentucky, Louisiana, Maine, Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana, Nebraska, New Hampshire, New Jersey, New
Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, South Carolina, South Dakota, Texas,
Utah, Vermont, Washington, West Virginia, Wisconsin, and Wyoming. Trends in relative survival were estimated using the joinpoint survival

model JPSurv. Registries included in the survival calculation cover 78% of the US population (39 states): Alabama, Alaska, Arizona, Arkansas,
California, Colorado, Connecticut, Delaware, Georgia, Hawaii, Idaho, Illinois, Iowa, Kansas, Kentucky, Louisiana, Maine, Maryland, Minnesota,
Mississippi, Missouri, Montana, Nebraska, New Hampshire, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Penn-
sylvania, Rhode Island, South Carolina, Texas, Utah, Washington, West Virginia, Wisconsin, and Wyoming. Source: https://seer.cancer.gov/
stdpopulations/

(C)

(D)

F I G U R E 5 (Continued)
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Cancer among children

Among children younger than 15 years, the incidence rate for all

cancers combined during 2014–2018 was 17.8 cases per 100,000

children, ranging from 13.8 per 100,000 among Black children to 19.2

per 100,000 among AI/AN children (Table 1). Overall cancer inci-

dence rates were stable during that period, but trends differed by

racial/ethnic group. The rates were stable for Black children but

increased for White, API, AI/AN, and Hispanic children (Table 1). The

most common cancer types included leukemia (5.3 cases per 100,000

(E)

(F)

F I G U R E 5 (Continued)
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children), brain and ONS (3.8 cases per 100,000 children), and lym-

phoma (1.7 cases per 100,000 children), with increasing trends of

0.7%–0.9% per year on average for each of these cancers during

2001–2018 (Table 2). Leukemia rates showed the most variability

among racial/ethnic groups, ranging from 3.3 cases per 100,000

children among Black children to 6.6 cases per 100,000 children

among AI/AN children (Table 1). Leukemia incidence rates increased

during the most recent 5 years (2014–2018) among White, Black,

API, and Hispanic children but were stable among AI/AN children.

The cancer death rate among children during 2015–2019 was

2.0 deaths per 100,000 children, ranging from 1.9 per 100,000

among API children to 2.6 per 100,000 among AI/AN children (Ta-

ble 3). The overall cancer death rate among children decreased

during 2015–2019 (AAPC, −1.5%). The most common cancer deaths

were from brain and ONS cancer (0.7 deaths per 100,000 children)

and leukemia (0.5 deaths per 100,000 children). During 2001–2019,

death rates among children declined an average of 0.4% per year for

brain and ONS cancer, whereas death rates from leukemia declined

an average of 2.9% per year (Table 4).

Cancer among adolescents and young adults

Among AYAs aged 15–39 years, the overall cancer incidence rate

during 2014–2018 was 77.9 cases per 100,000 AYAs, ranging from

58.8 per 100,000 among API AYAs to 90.0 per 100,000 among AI/AN

AYAs (Table 1). The most common cancer among AYAs was female

breast cancer (22.8 per 100,000 AYAs), ranging from 18.3 per

100,000 among Hispanic AYAs to 27.0 per 100,000 among Black

AYAs. The next most commonly diagnosed cancers were thyroid

(12.0 per 100,000 AYAs) and testicular cancer (11.1 per 100,000

AYAs). These incidence rates varied substantially by racial/ethnic

group and were lowest among Black AYAs (5.5 per 100,000 for

thyroid cancer and 2.6 per 100,000 for testis cancer) and highest

among White AYAs (13.6 per 100,000 for thyroid cancer) and AI/AN

AYAs (14.6 per 100,000 for testis cancer). Overall cancer incidence

rates among AYAs increased during 2014–2018 (AAPC, 0.9%; Ta-

ble 1), as did incidence rates for colorectal, breast, and testicular

cancer. Rates decreased for thyroid cancer, lymphoma, and mela-

noma. Trends differed during 2001–2018 for cancers of the color-

ectum, female breast, and thyroid (Table 2). The APC in AYA

colorectal cancer incidence rates increased sharply from 1.9% on

average during 2001–2011 to 5% on average during 2011–2018.

AYA female breast cancer incidence rates were stable during 2001–

2010, then increased by an average of 1% per year during 2010–

2018, and AYA thyroid cancer incidence rates increased during

2001–2015 but decreased by an average of 3.4% per year during

2015–2018.

The cancer death rate among AYAs was 8.8 deaths per 100,000

AYAs and was highest among Black AYAs (11.2 per 100,000) and

AI/AN AYAs (10.7 per 100,000) and lowest among API AYAs (6.7

per 100,000; Table 3). The most common cancer deaths among all

AYAs were from female breast cancer (2.2 deaths per 100,000),

brain and ONS cancer (1.0 per 100,000), leukemia (0.9 per

100,000), and colorectal cancer (0.9 per 100,000). Death rates from

breast cancer among Black AYAs (4.1 per 100,000) were almost

twice as high as rates among White AYAs (2.1 per 100,000); rates

were lower among API (1.3 per 100,000), AI/AN (1.9 per 100,000),

and Hispanic (1.9 per 100,000) AYAs. Overall cancer death rates

among AYAs decreased by an average of 3% per year during 2001–

2005 then slowed to 0.9% per year during 2005–2019 (Table 4).

Death rates for AYA female breast cancer declined 3.3% per year

on average during 2001–2010 and then stabilized during 2010–

2019. During 2001–2019, death rates increased 0.8% per year on

average for AYA colorectal cancer, whereas death rates decreased

2.2% per year on average for AYA leukemia and were stable for

AYA brain and ONS cancer.

DISCUSSION

Progress in reducing overall cancer mortality has accelerated during

the most recent period, largely driven by steep declines for lung

cancer mortality. Liver cancer mortality has stabilized since 2013

among males and since 2014 among females after years of increasing

rates. Mortality declines have slowed for colorectal and female

breast cancer and have ceased for prostate cancer after periods of

accelerated declines. Incidence trends largely reflect changes in risk

factors in the population, screening behaviors, and diagnostic prac-

tices; whereas changes in risk factors, screening, and treatment all

affect mortality trends.16 Unlike mortality, incidence continues to

increase among females and remains stable among males. The most

rapid increases in incidence were seen for pancreas, kidney, and

testis cancers among males and for melanoma, liver cancer, and

myeloma among females. The AYA age group experienced increases

in overall cancer incidence and the slowest mortality decline. The

incidence trend for childhood cancers overall stabilized between

2015 and 2019, although it continued to increase in racial/ethnic

groups. Because the number of childhood cancers is small and there

is more variance in the rate estimates, it is harder to find statistically

significant joinpoints than in other groups. Although there is some

evidence that incidence may be leveling off for specific racial/ethnic

groups, the joinpoint model has not found a significant joinpoint

signaling a change in trend within racial/ethnic groups.

This report demonstrated that the incidence of pancreatic cancer

increased among both males and females since 2001. Although

pancreatic cancer accounts for only 3% of new cancer diagnoses, it

accounts for 8%of cancer deaths and is now the fourth leading causeof

cancer deaths in the United States for both males and females.17

Approximately 10%–15% of pancreatic cancers may have a familial

component.18 Although no screening modality has demonstrated ef-

ficacy in reducing pancreatic cancer mortality in clinical trials, people

with known genetic mutation syndromes may benefit from screening

with endoscopic ultrasound or magnetic resonance imaging.18

Increases in pancreatic adenocarcinomas and neuroendocrine

tumors are partially explained by a decrease in unknown/other

CRONIN ET AL. - 27



subtypes, which may be related to better access to pathology labo-

ratory report sources by cancer registries. Pancreatic adenocarci-

noma represented approximately 80% of pancreatic cancer cases

diagnosed. There are very few symptoms until the disease has pro-

gressed, and pancreatic adenocarcinomas typically acquire invasive

and metastatic capacity early in their course, explaining why greater

than 85% of patients have regional or distant spread at the time of

diagnosis.19 Survival for pancreatic adenocarcinoma remains low,

with a predicted 1‐year survival rate of 38% and a 5‐year survival
rate of 10% for cases diagnosed in 2018. Pancreatic neuroendocrine

tumors generally are slower growing, and approximately 50% are

localized at the time of diagnosis. The current results indicate that

neuroendocrine pancreatic cancers had higher survival than

pancreatic adenocarcinomas, which tend to be diagnosed at a late

stage, when surgical resection is not recommended.19 Neuroendo-

crine pancreatic cancers also had higher survival than unspecified/

other types, which were mostly diagnosed among older adults.

Relative survival increased from 2001 to 2018 for both adenocarci-

nomas and neuroendocrine tumors, but this good news is tempered

by the overall increase in pancreatic cancer incidence during this

same period. This increase in incidence is generally attributed to the

increase in obesity prevalence, which has offset declines in smoking

prevalence.20 Improvements in medical imaging techniques and

increased use of imaging also may have contributed to improved

detection and diagnosis of pancreatic cancer.21

There have also been improvements in multimodality therapy for

pancreatic adenocarcinoma, which have shown a small survival

benefit.22 Emerging data about the efficacy of neoadjuvant chemo-

radiotherapy followed by surgery and chemotherapy have shown

improved 5‐year overall survival compared with surgery followed by

chemotherapy.23 Nonetheless, progress in treating pancreatic

adenocarcinoma has been incremental at best, as demonstrated by

the modest gains in survival over time. In contrast, pancreatic

neuroendocrine tumors have shown sustained increases in 5‐year
survival since 2000. These results are based on advances in multi-

modality therapies, including surgery, ablation/embolization, and a

variety of chemotherapeutic approaches.24,25

Lung cancer rates declined during the most recent period for

both incidence and mortality, reflecting the continuous decline in

smoking prevalence and improved treatments. Adult smoking prev-

alence declined from >40% during the early 1960s to 13% in

2019.26,27 The decline in lung cancer death rates during the most

recent period, however, was more than double the decline for inci-

dence, in part reflecting recent advances in targeted and immune

therapies for non‐small cell lung cancer (NSCLC).28 The US Food and

Drug Administration approved the first targeted therapy for NSCLC

in 2003,29 followed by the approval of several other targeted ther-

apies, recommendations for genetic mutation testing of all individuals

with nonsquamous NSCLC for relevant genetic targets in 2012, and

approval of several immune checkpoint inhibitors in 2015–2016.30

Other treatment advances for lung cancer include minimally invasive

surgery31; stereotactic body radiation therapy for inoperable, early

stage cancer32; adjuvant therapy; and supportive and palliative

care.33 Treatment advances that increase survival may delay or

prevent cancer deaths; data on additional years of mortality rates will

provide insight into the longer term benefits of these treatments.

Nontreatment factors that also may have contributed to the

steep decline in lung cancer mortality during the most recent period

include improved access to care, which followed the expansion of

Medicaid to a broader group of low‐income adults beginning in

2014.34 Lung cancer screening use slightly increased from 4% in 2014

to 6.5% in 2020 nationwide,35,36 with the rate in 2020 as high as

18%–20% in states with comprehensive screening programs, such as

Kentucky and Massachusetts.36 Also, between 2013 and 2018, the

proportion of lung cancer cases diagnosed at localized stage increased

from 20% to 28%, perhaps in part because of increased screening.17

Although there has been considerable progress in reducing mortality

from lung cancer, it remains the leading cause of cancer death in every

racial/ethnic group and greater than 30million adults currently smoke

cigarettes.37 The broad and equitable application of proven tobacco

control policies, such as raising excise tax on tobacco products, ban-

ning flavored tobacco products, and enacting and implementing

smoke‐free laws to promote cessation and discourage initiation, may

help to further reduce smoking prevalence.38,39

Contrary to the rapid decline in the risk of tobacco‐related
cancers, progress has stagnated for some cancers associated with

metabolic factors, such as excess body weight,40 physical inac-

tivity,41,42 and diabetes.43–46 Increasing incidence trends continued

for cancers of the female breast, colorectum (among AYAs), and

pancreas, and trends have decelerated or stabilized since the mid‐
2010s for myeloma and cancers of the uterus and kidney. A paral-

lel rise in death rates occurred only for colorectal (among AYAs),

pancreatic, and uterine cancers; however, the earlier declines in

death rates slowed for breast cancer. The staggering rise in obesity,47

diabetes,48 and total sitting time49 continues among adults and

youth, highlighting opportunities to halt these unfavorable trends.

A more than decade‐long rise in uterine cancer incidence rates

leveled off during 2014–2018 among White females but continued in

all other groups by >2% per year during that period. The stabilization

in the incidence rates among White females appeared to be driven by

more common and less aggressive subtypes (i.e., endometrioid sub-

type), whereas nonendometrioid subtypes continued to rise rapidly in

all groups.50 Well established risk factors for uterine cancer include

excess body weight, diabetes, physical inactivity, nulliparity (no

births), fewer births, and earlier age at menarche,51 which may have

contributed to the increasing incidence trends; however, reasons for

the more rapid rise of nonendometrioid subtypes remain unknown.52

Uterine cancer death rates continued to increase in all groups,

although there are indications that they have stabilized since 2016.17

Despite the similar incidence of uterine cancer among Black and

White females, uterine cancer death rates are twice as high in Black

females, and this disparity is increasing.53 Nonendometrioid subtypes

account for 35% of all uterine cancers among Black females, which is

considerably higher than the 16% among White females,50 likely

contributing to the disproportionately higher death rate among Black

females—although Black females had worse survival across all stages
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and subtypes.50,54 In addition to multilevel interventions to help fe-

males achieve and maintain a healthy body weight and physical ac-

tivity level, identifying the factors associated with increasing trends

in aggressive uterine cancers, the higher prevalence of aggressive

disease among Black females, and the racial disparity in survival may

help further inform public health programs aimed at reducing this

burden.52

The steady increase in breast cancer incidence since 2004

continued by 0.5% per year, which coincides with the deceleration of

declining death rates, potentially slowing the progress against breast

cancer death achieved since the early 1990s.55,56 The increase in

breast cancer incidence may reflect continuing decreases in parity

rates57,58 and advancing age at first birth58 as well as increases in

obesity47 and alcohol consumption.59 The racial gap in the breast

cancer death rate persists; the death rate during 2015–2019 was

28.0 per 100,000 among Black females, which was 40% higher than

the 19.9 per 100,000 among White females (who ranked second) and

140% higher than the 11.7 among API females (who have the lowest

rates). The highest breast cancer death rates seen among Black fe-

males are partially caused by the significant barriers to providing

access to timely, high‐quality medical care, which require addressing

multiple dimensions of disparity across the continuum of cancer

care.60–68

Black females also experience the highest rates of aggressive

breast cancer subtypes—estrogen‐receptor–negative or triple‐nega-
tive—of all populations. Ascribing underlying reasons for such high

rates among Black females is complex, although premenopausal

abdominal adiposity,69,70 earlier age at menarche,71–73 higher parity

without breastfeeding,74 and multiple genetic variants75–78 have been

identified as risk factors for estrogen receptor–negative breast cancer.

Importantly, residential segregation, neighborhood disadvantage, and

lower neighborhood socioeconomic status (SES) have been associated

with increased risk for estrogen receptor–negative breast cancer

among Black females,79–83 even after controlling for multiple behav-

ioral and lifestyle factors.79 Findings from these studies point to

structural factors as significant elements contributing to racial

disparity in breast cancer subtypes. Addressing structural racism may

contribute to health equity in breast cancer mortality.84

Thyroid cancer incidence continued to decrease for both males

and females overall, and this is the first year that it also decreased for

AYAs after years of increasing rates. However, rates increased for AI/

AN males and females. The declines are thought to reflect changes in

diagnosis practices beginning in 2009.85 Prior studies have shown

increases in both incidence and death rates of distant‐stage thyroid

cancer from the 1990s to the early 2010s,86,87 suggesting that there

is a genuine increase in the risk of thyroid cancer that likely reflects

changes in the prevalence of underlying risk factors, such as excess

body weight.88

Prostate cancer incidence rates stabilized during 2014–2018

after sharply declining during 2007–2014. These trends coincided

with changes in the use of prostate‐specific antigen (PSA) testing,

which followed the US Preventive Services Task Force recommen-

dations against PSA‐based prostate cancer screening for men aged

75 years or older in 200889 and for all men in 2012.90 Routine PSA

testing declined from 2007 to 2013 and remained unchanged from

2013 to 2018.91 Prostate cancer incidence rates, however, continued

to increase for regional‐stage and distant‐stage disease,92 which may
have contributed to the recent stabilization of prostate cancer

mortality after years of a declining trend.92 Other factors that also

may have contributed to the stabilized mortality include the rise in

obesity prevalence,93 which is associated with advanced‐stage or

aggressive forms of prostate cancer.94,95 In 2018, the US Preventive

Services Task Force recommended informed decision making for

PSA‐based screening in men aged 55–69 years,96 reversing its prior

recommendations. Long‐term monitoring of prostate cancer inci-

dence and mortality may help assess the effects of the 2018

recommendation.

Last year's report focused on increased survival and rapid de-

clines in mortality for melanoma after the introduction of new

treatments, including targeted treatments and immune checkpoint

inhibitors.97 After a period during which melanoma mortality was

declining sharply and incidence was increasing, incidence rates

among males have stabilized since 2016, and mortality among males

has stabilized since 2017. Among females, incidence has increased for

melanoma faster than for any other cancer site, whereas melanoma

mortality has decreased. The AYA age group has experienced

decreasing melanoma incidence rates since 2001, suggesting that

public health efforts, such as limiting tanning bed use, are having an

effect on this age group.98

Death rates for cancers of the oral cavity and pharynx increased

among White males and females but not among other racial/ethnic

groups. This group of cancers is anatomically and histologically

diverse, arising from exposure to different causal factors, such as

alcohol use, tobacco use, and human papillomavirus infection.99

Recent studies suggest that increases in oral cavity and pharynx

cancer are caused primarily by increases in human papillomavirus‐
associated types.100,101

In previous annual reports to the nation, incidence rates for API

and AI/AN persons included Hispanic and non‐Hispanic ethnicities,

whereas this year's report is based on non‐Hispanic API and non‐
Hispanic AI/AN ethnicities. This change in reporting resulted in a

small increase in incidence rates among non‐Hispanic API persons

compared with all API persons and a larger increase for non‐Hispanic
AI/AN persons compared with all AI/AN persons (Table S2).102,103

Population estimates are based on race and ethnicity reported by

respondents or their proxies in the US census; however, methods are

used to correct for missing responses. For example, individuals who

self‐report as Hispanic may not see themselves captured in the race

variable and may not answer the race question in the census.104 In

the 2010 census, those reporting Hispanic ethnicity were more likely

to have missing race information than the total population.105 When

race is missing or is categorized as some other race, it is assigned by

the US Bureau of the Census using other available information.106

Changes in methodology with the 2010 census resulted in the US

Bureau of the Census assigning more people with Hispanic ethnicity

and missing or some other race to the AI/AN category than in previous
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years, artificially inflating the Hispanic AI/AN denominator and thus

yielding lower cancer rates for all AI/AN persons.102,107 In addition,

there are issues of misclassification of race and ethnicity in medical

records and death certificates, causing underestimation of cancer

incidence and death rates, with the greatest impact on AI/AN and

Hispanic populations.102,103,108–110 Reporting cancer rates among

non‐Hispanic AI/AN persons residing in PRCDA counties is consid-

ered to improve the accuracy of cancer burden estimates among AI/

AN people.110 In the current report, compared with other racial/

ethnic groups, AI/AN persons residing in PRCDA counties had the

highest cancer incidence rate overall, the second highest among

males, and the highest among females.

In previous reports, the definition of malignant cases included

when calculating rates and trends was restricted to those that

would have been reportable to registries from 1975 and forward.

For this report, a change was made to include reportable cases

based on the definitions in place during the year of diagnosis. This

includes changes that occurred with the release of the ICD‐O‐3,2

which went into effect in 2001, and the release of ICD‐O‐3 Revi-

sion 1, which went into effect in 2010.3,5 For example, in 2010, new

morphology codes meant that more hematopoietic tumors were

considered malignant. As a result of these changes, age‐adjusted
incidence for all cancer sites combined in 2001 increased about

1% compared with the prior definition, and a smaller impact was

seen in 2010 for age‐adjusted incidence rates compared with the

prior definition.6

The ICD‐O‐3 revision in 2010 affected mostly hematopoietic

malignancies and thus had a larger impact on incidence rates of

childhood cancer. The incidence rate for childhood cancers in last

year's report gave an incidence rate of 16.8 per 100,000 for diagnosis

years 2013–2017, while in this year's report the incidence rate for

childhood cancers is 17.8 per 100,000 for diagnosis years 2014–

2018. The rate would have been 17.0 per 100,000 if the old defini-

tion had been used. Comparable differences for childhood lymphoma

were not observed because most new morphology codes reportable

since 2010 were Langerhans cell histiocytosis, which were classified

as miscellaneous in the SEER site categorization.

CONCLUSIONS

Cancer death rates continued to decline overall, for children, and for

AYAs, and treatment advances have led to accelerated declines for

several sites, such as lung and melanoma. Cancer incidence stabilized

for males and children and increased for females and AYAs, reflecting

changes in cancer risk factors, screening test use, and diagnostic

practices. The continuous, large racial/ethnic disparities in cancer

incidence and mortality underscore the need to fully understand

contributing factors for addressing the inequalities. Population‐based
incidence and mortality data inform prevention, early detection, and

treatment efforts to help reduce the cancer burden in the United

States.
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