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A B S T R A C T

Purpose

By p2030, the United States’ population will increase to approximately 365 million, including 72
million older adults (age = 65 years) and 157 million minority individuals. Although cancer
incidence varies by age and race, the impact of demographic changes on cancer incidence has not
been fully characterized. We sought to estimate the number of cancer patients diagnosed in the
United States through 2030 by age and race.

Methods
Current demographic-specific cancer incidence rates were calculated using the Surveillance

Epidemiology and End Results database. Population projections from the Census Bureau were
used to project future cancer incidence through 2030.

Results

From 2010 to 2030, the total projected cancer incidence will increase by approximately 45%, from
1.6 million in 2010 to 2.3 million in 2030. This increase is driven by cancer diagnosed in older adults
and minorities. A 67% increase in cancer incidence is anticipated for older adults, compared with
an 11% increase for younger adults. A 99% increase is anticipated for minorities, compared with
a 31% increase for whites. From 2010 to 2030, the percentage of all cancers diagnosed in older
adults will increase from 61% to 70%, and the percentage of all cancers diagnosed in minorities

will increase from 21% to 28%.

Conclusion

Demographic changes in the United States will result in a marked increase in the number of cancer
diagnoses over the next 20 years. Continued efforts are needed to improve cancer care for older

adults and minorities.

J Clin Oncol 27:2758-2765. © 2009 by American Society of Clinical Oncology

One of the most defining sociodemographic
changes ongoing in the United States is the dramatic
increase in the number of older adults and minori-
ties. Specifically, the number of adults age 65 years or
older increased from 25 million in 1980 to 35 million
in 2000, and is further expected to increase to 72
million by 2030 as the baby boomer generation ages
(Figs 1A, 1B)." Similarly, the number of minorities
increased from 46 million in 1980 to 83 million in
2000, and is further expected to increase to 157 mil-
lion in 2030 (Figs 1C, 1D)."" As cancer occurs more
commonly in older adults, the aging of the United
States’” population is expected to markedly increase
the number of cancer diagnoses.* The increase in
minorities is also likely to impact cancer care, partic-
ularly as prior evidence suggests that certain minor-
ities have higher cancer incidence rates and lower
cancer survival rates as compared with white peo-
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ple.” In addition, minorities and older adults repre-
sent important populations that may be particularly
vulnerable to suboptimal cancer care, because both
groups have been under-represented in cancer clin-
ical trials® and are also subject to disparities in can-
cer treatment.”®

These demographic shifts in our society are
thus expected to exert a substantial stressor on the
health care system, and they highlight the need to
address shortcomings in cancer clinical trials and
disparities in cancer care. Quantifying the projected
number of cancer cases in older and minority pa-
tients is fundamental for defining the expected soci-
etal burden of cancer, and, accordingly, guiding
research and health policy priorities. However, to
the best of our knowledge, specific long-term inci-
dence projections for cancer in the United States
have not been fully quantified. To address this need,
we used data from the Surveillance Epidemiology
and End Results (SEER) project and the United
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States Census bureau to project the anticipated number of cancer cases
by age, sex, race, and origin through 2030.

In August 2008, the United States’ Census Bureau released updated projec-
tions for population growth through 2050,? which were derived from current
data regarding birth rates, death rates, and immigration patterns. The projec-
tions reported the estimated number of individuals for each age from 0
through 100 years old stratified by sex, race, and origin. Race categories in-
cluded white, black, Asian, Pacific Islander, American Indian/Alaska Native,
and multiracial. Origin categories included either non-Hispanic or Hispanic.
Thus, there are 12 potential combinations of race and origin.

Current age-, sex-, race-, and origin-specific cancer incidence rates were
calculated for the United States population using the SEER-17 database, which
represents approximately 26% of the United States population and includes
the following: Connecticut, New Jersey, Atlanta, Rural Georgia, Kentucky,
Louisiana, Detroit, lowa, New Mexico, Utah, Los Angeles, San Francisco-
Oakland, San Jose-Monterey, Greater California, Seattle, Alaska Native Tu-
mor Registry, and Hawaii.’ Incidence rates were calculated from 2003 through
2005, which are the three most recent years for which data is available. Cancer
sites included all invasive cancers combined (excluding nonmelanoma cuta-
neous cancer), 23 individual cancer sites, and in situ breast cancer. For inci-
dence calculations, age categories included: 0 years, 1 to 4 years, 5 to 9 years, 10
to 14 years, and so on through 80 to 84 years, with patients age 85 years and
older in a single group. Race categories included white, black, Asian/Pacific
Islander, and American Indian/Alaska Native. Origin categories included non-
Hispanic and Hispanic. Calculated incidence rates were adjusted for delayed
reporting according to the method of Clegg et al.'>!!

Cancer incidence projections through 2030 were calculated by multiply-
ing the age-, sex-, race-, and origin-specific population projections by the age-,
sex-, race-, and origin-specific cancer incidence rates. To account for differ-
ences between the census projections and the SEER-based cancer incidence
rates, the population projections for Asians and Pacific Islanders were col-
lapsed into a single group. In addition, because SEER does not report cancer
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incidence rates for multiracial individuals, these individuals were assumed to
have a cancer incidence rate equal to that of the total population not adjusted
for race. For the purposes of this report, we used the US Census Bureau
definition of minority, which was defined as non-white race or Hispanic origin
of any race.?

The assumption underlying this method for cancer incidence projection
is that the age-, sex-, race-, and origin-specific cancer incidence rates averaged
over the years 2003 through 2005 will remain constant through 2030. Recent
epidemiologic data suggests that this is a reasonable assumption, as the Amer-
ican Cancer Society reported that the age-adjusted incidence of cancer from all
sites combined has remained relatively constant for men since 1995 and for
women since 1999.'2 In addition, as shown in Figure 2, age-adjusted cancer inci-
dence rates by race and sex have remained stable since 1997 for all population
groups except black men, where the incidence of cancer has decreased by 13%
since 1997.

Analyses were conducted using SEER*Stat version 6.4.4 (www.seer
.cancer.gov/seerstat) and SAS version 9.1 (SAS Institute, Cary, NC). This
study was approved by the Wilford Hall Medical Center institutional
review board.

All Cancer Sites

From 1980 through 2000, the United States population grew by
23% (from 227 million to 279 million), whereas the total yearly cancer
incidence increased by 66% (from 807,000 to 1.34 million). From
2010 to 2030, the US population is expected to grow by an additional
19% (from 305 million to 365 million), and the total expected cancer
incidence is expected to increase by an additional 45% (from 1.6
million to 2.3 million; Fig 3). This increased incidence is driven dis-
proportionately by instances diagnosed in those patients age = 65
years and in minorities. Specifically, between 2010 and 2030, a 67%
increase in cancer incidence is anticipated for patients age 65 years or
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Fig 2. Variation in cancer incidence, 1992 to 2005. All rates are age-adjusted
using the year 2000 standard population. All sites of invasive cancer (excluding
nonmelanoma skin cancer) were included in this analysis.

older (1.0 million to 1.6 million instances), compared with only an
11% increase in cancer incidence anticipated for patients younger
than the age of 65 years (0.63 million to 0.67 million instances; Figs 4A,
4B). From 2010 to 2030, the percent of all cancers diagnosed in older
adults is expected to increase from 61% to 70%.
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Fig 3. Historic and projected growth in the United States population and all
invasive cancers by year, 1980 to 2030. Data from 1980 and 1990 are
estimated using data from the Surveillance, Epidemiology, and End Results
database.® Data from 2000 to 2030 are estimated as described in Methods.
All sites of invasive cancer (excluding nonmelanoma skin cancer) were
included in this analysis.
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Fig 4. Projected cases of all invasive cancers in the United States by age and
sex. (*) Nonmelanoma skin cancers were excluded from projections.

With respect to race and origin, a 99% increase in cancer
incidence is anticipated for minorities (0.33 million to 0.66 million
instances), compared with only a 31% increase anticipated for non-
Hispanic whites (1.3 million to 1.7 million instances; Fig 5A). The
increase in cancer incidence for minorities may be attributed to an
increased incidence of 64% for blacks (non-Hispanic), 132% for
Asian/Pacific Islanders (non-Hispanic), 76% for American Indian/
Alaska Natives (non-Hispanic), 101% for multiracial (non-Hispanic),
and 142% for Hispanics of any race (Fig 5B). From 2010 to 2030, the
percentage of all cancers diagnosed in minorities is expected to in-
crease from 21% to 28%.

Site-Specific Data

Based on absolute case numbers for cancer incidence, the leading
cancer sites in the year 2030 are still expected to be prostate (382,000),
lung (189,000), and colorectum (136,000) in men; and breast (294,000
invasive and 67,000 insitu), lung (149,000), and colorectum (122,000)
in women. Cancer sites with the highest percentage of increase be-
tween 2010 through 2030 are expected to be stomach (67%), liver
(59%), myeloma (57%), prostate (55%), pancreas (55%), bladder
(54%), lung (52%), and colorectum (52%). For patients age = 65, a
more than 50% increase in incidence by 2030 was projected for every
single cancer site examined. In addition, for Asian/Pacific Islanders
and Hispanics, a more than 100% increase in incidence by 2030 was
projected for the majority of individual cancer sites examined (Table 1
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Fig 5. Projected cases of all invasive cancers in the United States by race and
origin. (¥) Nonmelanoma skin cancers were excluded from projections. The
Hispanic origin group contains individuals of any race. The race groups white,
black, Asian/Pacific Islander (Pl), American Indian (Al)/Alaska Native (AN), and
multiracial contain only non-Hispanic individuals.

and Appendix Table A1, online only). Projections by individual cancer
site are presented in Appendix Figure A1 (online only).

The burden of cancer on our population is expected to rise sharply
over the next 20 years. Overall cancer incidence is expected to increase
by 45% between 2010 and 2030, with the greatest increase borne by
older adults and minorities. By 2030, approximately 70% of all cancers
will be diagnosed in older adults, and 28% of all cancers will be
diagnosed in minorities. Alarmingly, certain cancer sites with partic-
ularly high mortality rates, such as liver, stomach, pancreas, and lung,
will be among those with the greatest relative increase in incidence.
Therefore, unless substantial improvements in cancer therapy and/or
prevention strategies emerge, the number of cancer deaths may also
grow dramatically over the next 20 years.

Efforts to date to address the rising number of older adults and
minorities diagnosed with cancer have met with only modest suc-
cess. For example, in 1999 the Institute of Medicine released a
report entitled The Unequal Burden of Cancer: An Assessment of
NIH Research and Programs for Ethnic Minorities and the Medically
Underserved"® which included 22 specific recommendations for
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policy initiatives to improve cancer treatment for minorities and
the medically underserved through promotion of National Insti-
tutes of Health research efforts, communication of research find-
ings, and enhancement of clinical trial recruitment and retention.
Despite these efforts, disparities in cancer treatment and outcomes
have persisted. For example, a recent study suggested that cancer
treatment disparities did not improve between 1992 and 2002, with
minorities still more likely to receive substandard care for breast,
lung, prostate, and colorectal cancers.® Further, blacks have con-
tinued to experience a disproportionate burden of both cancer
incidence and mortality,” and clinical trials have failed to accrue
sufficient numbers of minorities and older adults.®'*

Looking to the future, several novel programs are seeking to
address shortcomings of the past. For example, the Institute of
Medicine recently completed a seminal report entitled Retooling for
an Aging America: Building the Health Care Workforce' that pro-
vided 13 concrete policy suggestions to prepare the medical system
for the coming surge in older adults. With respect to cancer specif-
ically, the American Society of Clinical Oncology, in conjunction
with the John A. Hartford Foundation, recently initiated support
for 10 fellowship programs in geriatrics and oncology, which has
already resulted in the successful training of 28 geriatric oncolo-
gists and the formation of the Cancer and Aging Research Group.
To address disparities in cancer care experienced by minorities,
Congress recently approved the Patient Outreach Navigator and
Chronic Disease Prevention Act of 2005, which is being used by the
National Cancer Institute’s Center to Reduce Cancer Health Dis-
parities to support development of patient navigator programs to
narrow race-based disparities by promoting culturally sensitive
cancer care.'®

Such preparation for the future is critically important, as the
striking increase in cancer incidence, and correspondingly an antici-
pated increase in cancer prevalence, could exceed the capacity of the
current health care system. For example, studies from the American
Society of Clinical Oncology (ASCO) and the Institute of Medicine
project substantial shortages of medical oncologists and geriatricians
over the next 20 years.'”'® Ironically, the aging of the American pop-
ulation may also contribute to a reduction in the number of physi-
cians, as more physicians enter retirement themselves.* In addition to
a shortage of physicians, the anticipated increase in cancer incidence
will require a major investment in the infrastructure needed to deliver
cancer care. Finally, the increasing incidence of cancer, coupled with
the rising cost to treat an individual cancer patient," could exert a
synergistic effect on growth of cancer costs.

To address the expected impact of increasing cancer incidence on
the health care system, several additional interventions should be
considered. For example, professional societies such as the American
Association of Medical Colleges and ASCO are already actively explor-
ing strategies to increase the total number of physicians trained and
recruitment to oncology-oriented specialties.*** Given the marked
increase in cancer diagnoses in older adults, coupled with current and
projected shortfalls in the number of geriatricians, it may also be
worthwhile to routinely integrate geriatrics training into oncology
fellowship programs. In addition, in an effort to counter the expected
rise in cancer cases, prevention strategies of proven efficacy need to be
promoted, such as vaccination for hepatitis B and human papilloma-
virus®'; chemoprevention with tamoxifen and raloxifene; social inter-
ventions such as tobacco and alcohol cessation; and removal of
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Table 1. Projected No. of Cancer Patients From 2010 Through 2030 by Age and Sex
All Age 65+ Women Men
Cancer Site and Year No. %" No. %" No. %™ No. %™
All
2010 1,599,000 — 967,000 — 761,000 — 838,000 —
2020 1,957,000 22 1,302,000 35 900,000 18 1,057,000 26
2030 2,318,000 45 1,618,000 67 1,049,000 38 1,269,000 51
Bladder
2010 75,000 — 53,000 — 19,000 — 57,000 —
2020 94,000 25 70,000 33 22,000 20 72,000 26
2030 116,000 54 89,000 68 27,000 46 89,000 57
Breast
Invasive
2010 228,000 — 114,000 — 226,000 — 2,000 —
2020 264,000 16 150,000 32 262,000 16 2,000 25
2030 297,000 30 179,000 57 294,000 30 3,000 48
In situ
2010 53,000 — 25,000 — 53,000 — 200 —
2020 61,000 14 33,000 33 61,000 14 200 19
2030 67,000 26 39,000 56 67,000 26 300 37
Cervix
2010 13,000 — 4,000 — 13,000 — — —
2020 15,000 15 5,000 40 15,000 15 — —
2030 17,000 31 6,000 76 17,000 31 — —
CNS
2010 22,000 — 10,000 — 10,000 — 12,000 —
2020 26,000 16 13,000 33 12,000 15 14,000 17
2030 29,000 31 16,000 63 13,000 30 16,000 32
Colorectum
2010 168,000 — 106,000 — 81,000 — 87,000 —
2020 208,000 24 142,000 34 98,000 21 110,000 26
2030 255,000 52 182,000 72 120,000 48 135,000 56
Esophagus
2010 16,000 — 11,000 — 4,000 — 12,000 —
2020 20,000 25 15,000 35 5,000 23 16,000 25
2030 24,000 49 18,000 68 6,000 49 18,000 49
Hodgkin's lymphoma
2010 9,000 — 2,000 — 4,000 — 5,000 —
2020 10,000 10 3,000 35 5,000 8 6,000 11
2030 11,000 21 4,000 70 5,000 19 6,000 23
Kidney
2010 48,000 — 29,000 — 18,000 — 30,000 —
2020 59,000 23 39,000 35 22,000 21 37,000 24
2030 69,000 44 48,000 67 25,000 42 44,000 45
Larynx
2010 13,000 — 8,000 — 3,000 — 10,000 —
2020 16,000 25 11,000 37 3,000 21 13,000 26
2030 18,000 45 13,000 66 3,000 36 15,000 47
Leukemia
2010 44,000 — 24,000 — 19,000 — 26,000 —
2020 53,000 21 31,000 33 22,000 18 31,000 22
2030 64,000 45 40,000 68 26,000 41 38,000 48
Liver
2010 21,000 — 12,000 — 6,000 — 15,000 —
2020 27,000 28 17,000 42 8,000 28 19,000 28
2030 34,000 59 22,000 88 10,000 64 24,000 56
Lung
2010 222,000 — 163,000 — 102,000 — 120,000 —
2020 280,000 26 218,000 34 126,000 23 155,000 29
2030 338,000 52 271,000 67 149,000 46 189,000 58
(continued on following page)
2762 © 2009 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Downloaded from ascopubs.org by 50.79.4.145 on February 15, 2018 from 050.079.004.145
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.



Cancer Incidence Projections for the United States From 2010 to 2030

Table 1. Projected No. of Cancer Patients From 2010 Through 2030 by Age and Sex (continued)
All Age 65+ Women Men

Cancer Site and Year No. %" No. %" No. %™ No. %™
Melanoma

2010 70,000 — 34,000 — 29,000 — 41,000 —

2020 79,000 13 44,000 30 31,000 8 48,000 16

2030 87,000 25 52,000 54 34,000 17 53,000 30
Myeloma

2010 20,000 — 13,000 — 9,000 — 11,000 —

2020 26,000 26 18,000 36 11,000 24 14,000 28

2030 32,000 57 24,000 77 14,000 53 18,000 59
Non-Hodgkin's lymphoma

2010 67,000 — 39,000 — 31,000 — 36,000 —

2020 81,000 21 52,000 33 37,000 20 44,000 22

2030 97,000 44 65,000 67 44,000 43 53,000 46
Oral cavity and pharynx

2010 37,000 — 19,000 — 11,000 — 25,000 —

2020 44,000 19 26,000 34 13,000 18 30,000 19

2030 49,000 35 31,000 61 15,000 36 34,000 34
Ovary

2010 24,000 — 13,000 — 24,000 — — —

2020 28,000 17 17,000 31 28,000 17 — —

2030 33,000 34 20,000 59 33,000 34 —
Pancreas

2010 40,000 — 27,000 — 20,000 — 20,000 —

2020 50,000 25 36,000 34 25,000 23 25,000 27

2030 62,000 55 46,000 73 31,000 53 31,000 57
Prostate

2010 246,000 — 182,000 — — — 246,000 —

2020 322,000 30 252,000 39 — — 322,000 30

2030 382,000 55 310,000 71 — — 382,000 55
Stomach

2010 25,000 — 16,000 — 10,000 — 16,000 —

2020 33,000 29 22,000 39 12,000 26 20,000 31

2030 42,000 67 30,000 88 16,000 65 26,000 69
Testis

2010 9,000 — 300 — — — 9,000 —

2020 9,000 3 400 34 — — 9,000 3

2030 9,000 7 500 53 — — 9,000 7
Thyroid

2010 31,000 — 9,000 — 23,000 — 8,000 —

2020 35,000 11 12,000 35 26,000 10 9,000 14

2030 38,000 20 14,000 59 28,000 19 10,000 25
Uterus

2010 44,000 — 24,000 — 44,000 — — —

2020 52,000 19 32,000 32 52,000 19 — —

2030 58,000 32 38,000 56 58,000 32 — —
NOTE. Projected patients numbers are rounded to the nearest 1,000, except projections < 1,000 which are rounded to the nearest 100.
“Percent change from 2010 (calculated using unrounded incidence projections).

premalignant lesions such as colonic polyps.>* Finally, to counter the
rising costs of cancer care, oncology-oriented residency and fellowship
programs should emphasize training in the cost-effective use of med-
ical resources, and phase III cancer clinical trials should begin to
include cost-effectiveness analysis as an important end point.

To address the anticipated surge in cancer incidence specifically
in older adults, significant research investments are needed. Growing
evidence from diverse cancers such as glioblastoma,* prostate can-
cer,* endometrial cancer,* breast cancer,”® and acute myelogenous
leukemia®” suggests that age at diagnosis is a critical factor modifying

WwWw.jco.org

both cancer biology and response to therapy. Therefore, randomized
clinical trials and nonrandomized clinical studies are urgently needed
to identify clinically beneficial, cost-effective treatment strategies tai-
lored to older adults. Since chronological age is a poor descriptor of
functional age, future studies in geriatric populations should explore
factors other than chronological age, such as comorbidity, functional
and nutritional status, cognitive functioning, and social support.*®
Such studies could ultimately lead to evidence-based clinical guide-
lines that will help cancer physicians as they adapt their therapies to the
unique functional and physiologic limitations of their older patients.
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The anticipated marked increase in cancer among minorities is
also particularly important for several reasons. In addition to race-
based disparities in care patterns and outcomes as discussed earlier,
the marked increase in cancer among Asian/Pacific Islanders and
Hispanics creates the unique challenge of treating difficult malignan-
cies, such as stomach and liver cancer, that are relatively more com-
mon in these racial/ethnic groups, in addition to the complexity of
providing culturally competent communication to individuals from
different backgrounds. Looking to the future, a high priority should be
placed not only on addressing disparities in cancer care, but also on
increasing recruitment of minorities to cancer clinical trials," 4in order
to improve understanding of race-based differences in cancer biolo-
ay,”? effectiveness of cancer therapy,” and normal tissue response to
cancer therapy.”!

The projections in this study are based on the assumption that
age-, sex-, race-, and origin-specific cancer incidence rates will remain
relatively constant over time. Although this assumption appears rea-
sonable based on historical data as presented in Figure 1, it is likely that
continued efforts to promote cancer prevention and risk factor mod-
ification, such smoking cessation®* or decreased use of hormone re-
placement therapy,® will exert a downward pressure on cancer
incidence in the future, though precise quantification of these effects is
elusive. Therefore, it is important to underscore that these projections
are subject to change as both society and medicine evolve, and will
need to be periodically reevaluated. Nevertheless, because physician
training and clinical trials often require 10 or more years to complete,
the 20-year projections presented in this article are needed, as they will
serve to inform current health policy and research priorities.

The number of cancer cases, particularly in older and minority
individuals, is expected to vastly increase over the next two de-

cades. Consequently, resources needed for cancer prevention,
screening, detection, and treatment will need to increase concomi-
tantly. Optimal cancer treatments for older and minority patients
remain to be defined, and design of future clinical trials should con-
sider these impending changes. Within a broader perspective, re-
newed governmental interest in health care reform should include a
substantial focus on the elderly, minorities, and the medically under-
served in order to address structural causes of unequal cancer care and
to promote development of the national health care infrastructure
needed to provide skilled and timely cancer care to even the most
vulnerable segments of our population.
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