The Oncologist, 2025, 30, oyaf084
https://doi.org/10.1093/oncolo/oyaf084
Advance access publication 16 May 2025

Commentary

OXFORD

Early onset cancer trends and the persistently higher
burden of cancer in young women

Rebecca D. Kehm'#({, Mary Beth Terry'23"

'Department of Epidemiology, Mailman School of Public Health, Columbia University, New York, NY, 10032, USA
Herbert Irving Comprehensive Cancer Center, Columbia University Irving Medical Center, Columbia University, New York, NY, 10032, USA

3Silent Spring Institute, Newton, MA, 02460, USA

“Corresponding author: Mary Beth Terry, Department of Epidemiology, Mailman School of Public Health, Columbia University, New York, NY, 10032, USA,; Silent
Spring Institute, Newton, MA 02460, USA (mt146@cumc.columbia.edu; terry@silentspring.org).

Although there are many favorable cancer trends including
decreases in overall incidence and mortality, there remains
substantial heterogeneity in these trends by race, ethnicity,
and age. In particular, there are well-documented and major
health disparities, particularly in higher cancer mortality, seen
for Black, Hispanic, and Indigenous Americans compared to
White Americans.! More recently, there has been growing
recognition of the increasing incidence rates of cancers in
adults under the age of 50 years (hereafter referred to as early
onset cancer).? What is less discussed are the sex differences
in the early onset cancer burden. The International Agency
for Research on Cancer estimated that currently 2/3 of all
cancers diagnosed under age 50 years in the world are diag-
nosed in women.> However, since this estimate is based on
cross-sectional data, it is unclear how the female-to-male inci-
dence ratio has changed over time due to varying incidence
rates for many cancer types. In this commentary, we present
an overview of the current evidence on early-onset cancer
incidence trends. Using the latest data from the Surveillance
Epidemiology and End Results (SEER) and United States
Cancer Statistics (USCS) public use databases, we analyze
sex-specific trends in early-onset cancer, overall, and for the
top 10 cancer sites in the United States. We conclude by dis-
cussing the potential public health and clinical implications
of these trends.

State of the evidence on early onset cancer
incidence trends

In the United States, the overall incidence of early-onset can-
cers in total has been increasing ever since the SEER regis-
tries started counting cancer rates in the 1970s. The overall
increase, however, has not been seen for all cancers. For
example, during the 1990s there was a rise and fall of HIV-
associated cancers.”? Some cancers, however, like breast can-
cer, have been increasing even before the 1970s. For example,
using data from the Connecticut cancer registry which started
recording cancer incidence in the 1930s, we found that breast
cancer incidence rates before age 40 years have been increas-

ing since the 1930s, long before the baby boom.* In con-
trast, we found that early-onset colorectal cancer has been
increasing only in more recent decades in the United States.’
These patterns emphasize the importance of conducting dis-
aggregated analyses of cancer trends by cancer type to better
understand and address the specific factors contributing to
the incidence of each cancer.

The rise in early-onset cancer incidence is not limited to
the United States; it is a global phenomenon. The global bur-
den of early onset cancer incidence surpassed 3.26 million
in 2019, a 79.1% increase from the incidence in 1990.¢ It
is projected that early onset cancer incidence will continue
to increase globally over time, with projections estimat-
ing a 31% increase from 2020 to 2030. In addition to the
global rise in early-onset cancer incidence, early-onset cancer
deaths increased by 28% between 1990 and 2019 and are
projected to increase by another 21% from 2020 to 2030.¢
Several early-onset cancers, including breast, colorectal, kid-
ney, and thyroid cancers have increased in many other parts
of the world.” For example, we evaluated trends in early onset
breast cancer incidence using global data and found that inci-
dence increased from 1990 to 2017 in 147 of the 185 (79%)
countries that we analyzed.® We also found that early onset
breast cancer mortality increased in most regions of the world
from 1990 to 2017, ranging from a 6% increase in South Asia
to a 21% increase in East Asia and the Pacific.®

The increases in early onset cancers, an age group in which
cancers are rarer, stand in direct contrast to the more sta-
ble trends in adults aged 55 to <70 years, and the decreas-
ing trends in cancer incidence in males 270 years.” Thus, the
overall average can obscure the major heterogeneity in can-
cer incidence trends across age groups, especially given that
more cancer is diagnosed in men than women >335 years.? Yet,
women <535 years are much more likely to be diagnosed with
cancer than men and the rates of change over time have been
faster in women than in men.? Therefore, it is important to
analyze early-onset cancer incidence trends separately from
older age groups when assessing differences in the cancer bur-
den between sexes.
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Figure 1. Overall early onset cancer incidence rates by sex, Surveillance Epidemiology and End Results 8 Registries (1975-2021) and United States
Cancer Statistics Database (2001-2019). Abbreviation: SEER, Surveillance Epidemiology and End Results; USCS, United States Cancer Statistics. Annual
incidence rates in adults, aged 20-49 years, are age-adjusted to the 2000 US standard population.

Evaluation of sex-specific trends in early onset
cancer incidence in the United States

Using 45 years of US data, we examined whether this sex dif-
ference in early-onset cancers is new and/or has been seen
alongside the increase in early-onset cancers witnessed in
both men and women. We also examine the individual types
of cancer that are contributing to the sex difference in the
overall burden of early-onset cancer. We used data from the
SEER 8 database, which covers approximately 8% of the US
population,’ to calculate the proportion of early-onset cancer
cases (diagnosed 20-49 years) that were in females for each
year from 1975 to 2021. We then used joinpoint regression
to examine more recent trends (2001-2019) in age-adjusted
(standardized to the 2000 US standard population) early-
onset cancer incidence rates by sex and cancer type using data
from the USCS, which represents approximately 99% of the
US population.’® We considered the top ten most common
cancer types in adults under 50 years, classified using SEER’s
Site recode ICD_0-3/WHO_2008 variable. This included 6
cancers in both males and females (colorectal, thyroid, kid-
ney and renal pelvis, melanoma of the skin, non-Hodgkin
lymphoma, and leukemia), 3 cancers in females only (corpus
uterine, including not otherwise specified, cervix uteri, and
breast), and one cancer in males only (testis). Joinpoint regres-
sion models allowed for up to 3 joinpoints and a minimum of
4 observations between adjacent inflection points.!* We cal-
culated the average annual percent change (AAPC) using a
weighted average of the slope coefficients of the underlying
joinpoint regression line with the weights equal to the length
of each segment over the interval.!! To determine whether the
AAPC was statistically different from zero (P <.05), a two-
sided #-test was used for 0 joinpoints and a two-sided z-test
was used for 1 or more joinpoints.! Rates were considered to
increase or decrease if P < .05; otherwise, rates were consid-
ered stable between 2001 and 2019. Trends were calculated
using Joinpoint software version 5.1.0.0 (released April 2024)
from the National Cancer Institute.'> We were approved for

data usage from a US Cancer Statistics Public Use Research
Data Agreement with the Centers for Disease Control and
National Cancer Institute to access the de-identified cancer
incidence data in the USCS database, and this study was
exempt from ethical review.

Figure 1 provides the overall incidence rates for early onset
cancer in females and males and demonstrates similar trends
between 2001 and 2019 in the SEER8 and USCS databases,
supporting the use of SEER 8 data to reflect national trends. The
overall early onset cancer incidence rate in females increased
from 117.5 per 100 000 in 2001 to 137.4 per 100 000 in
2019, representing a 17% increase in incidence. The overall
early onset cancer incidence rate in males increased from 69.8
per 100 000 in 2001 to 74.5 per 100 000 in 2019, represent-
ing a 7% increase in incidence. Figure 2 reveals that like the
International Agency for Research on Cancer estimate for
a single year, we also observed close to a 2/3 proportion of
female cancers among cancers diagnosed in adults under 50
years for the majority of the last 45 years. The only period
in which the proportion of female early-onset cancer cases
dropped below 60% was between 1985 and 1995. This tem-
porary decrease is likely attributed to the increase in acquired
immunodeficiency syndrome (AIDS)-related cancers, such as
Kaposi sarcoma.’® Since 1995, females have accounted for
260% of incident early-onset cancer cases, with the percent-
age increasing to 65% between 2019 and 2021. This recent
increase in the proportion of female cases reflects the fact that
females experienced an overall AAPC in early onset cancer
incidence of 0.74% (95% CI = 0.62,0.85) per year from 2001
to 2019. By contrast, there was no increase in overall cancers
in males (-0.06% per year increase from 2001 to 2019;95%
CI =-0.13, 0.02). Thus, while overall early-onset cancer inci-
dence rates continued to increase in women in recent decades,
rates remained stable on average in men.

When we examined the types of cancer that may be con-
tributing to the sex difference in early-onset cancer incidence,
we found that the difference was overwhelmingly attributed
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Figure 2. The proportion of incident early onset cancer cases that are in females, Surveillance Epidemiology and End Results 8 Registries, 1975-2021.
Abbreviations: AAPC, average annual percent change; Excl., excluding; NH, non-Hodgkin lymphoma; NOS, not otherwise specified. The proportion of
female cases was calculated by dividing the number of cancer cases in 20-49-year-old females by the total number of cancer cases in 20-49-year-old

adults in each year from 1975 to 2021.

to the higher rates of breast cancer in women. We found that
the proportion of female early-onset cancer cases dropped to
around 50% (indicating parity between females and males)
when we excluded breast cancer cases (the proportion ranged
from 44% in 1991 and 1993 to 54% in 2016, 2020, and
2021). Three other cancers (uterine, cervical, and thyroid can-
cers) contributed to the higher proportion of females com-
pared to male early onset cancer cases. However, excluding
any one of these cancers only attenuated the female propor-
tion by 1%-2%, supporting that breast cancer is the major
driver of the sex difference in early onset cancer incidence.

As Figure 3 shows, the top 2 highest incidence rates for
females—breast and thyroid—are higher than any other
single type of cancer in males. By contrast, incidence rates
for colorectal cancer, kidney and renal pelvis cancer, leuke-
mia, and non-Hodgkin lymphoma are higher in males than
females under 50 years. Five of the top nine early-onset can-
cers in women increased in incidence from 2001 to 2019,
including breast, thyroid, colorectal, kidney and renal pelvis,
leukemia, and uterine cancers. Five of the top seven early-
onset cancers in men increased from 2001 to 2019, including
thyroid, colorectal, kidney and renal pelvis cancer, leukemia,
and testicular cancer. Two of the top seven early-onset cancers
in men decreased from 2001 to 2019, including melanoma
and non-Hodgkin lymphoma. These findings support the
importance of disaggregating cancer types when describing
sex disparities in early-onset cancer incidence.

Implications of sex-specific trends in early
onset cancer incidence

It is not clear what is causing early-onset cancer incidence
rates to change over time. Changes in screening practices can-
not fully account for these trends, given that between 2001

and 2019 only breast and cervical cancers were screened for
at a population level in women under age 50 years in the
United States. The US Preventive Services Task Force recently
updated their colorectal cancer guidelines to start screening
at age 45 years,' but this change is too recent to affect the
trends over time. Furthermore, breast cancer screening does
not begin until age 40 years in the United States, and we have
shown a temporal increase in breast cancer incidence in US
women between the ages of 25-39 years.? The higher global
rates in females under age 50 years were hypothesized to be
partially because of the overdiagnosis of thyroid cancer in
women due to their higher use of the medical system compared
to men.? Yet, at least in the United States, we showed that the
higher rates of thyroid cancer in women under 50 years only
account for 1%-2% of the sex difference in early onset cancer
incidence. Therefore, other factors besides changes in screen-
ing and medical imaging technology are likely contributing to
the increase in early-onset cancer.

In terms of risk factors that may be implicated in driving
these early-onset cancers, just like with older onset cancers,
they are likely to be multifactorial and differ by cancer type.”
For example, while the rise in childhood and adulthood obe-
sity over time has likely contributed to the increase in gas-
trointestinal cancers in young adults,? it cannot explain the
increase in early onset breast cancer over time as childhood
obesity is associated with lower premenopausal breast cancer
risk.’> We have also shown that other established risk fac-
tors for breast cancer, such as age at first childbirth or parity
cannot explain the increase in early onset breast cancer in
the United States'® or globally® Thus, there is a great need to
develop evidence on the causes of these trends. Given the long
latency of tumorigenesis, risk factors in early life, including
environmental chemical exposures may play an important
role in early-onset cancers of some cancers like breast.!”'s
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Figure 3. Early onset cancer incidence rates by sex and cancer type, United States Cancer Statistics Database, 2001-2019. Abbreviations: AAPC,
average annual percent change; NH, non-Hodgkin lymphoma; NOS, not otherwise specified. Annual incidence rates in adults, aged 20-49 years, are
age-adjusted to the 2000 US standard population. The AAPC for each cancer type was calculated using a weighted average of the slope coefficients of
the underlying joinpoint regression line with weights equal to the length of each segment over the interval. AAPCs that were statistically different from

zero (P < .05) are indicated with an asterisk.

However, data are limited on whether early-life exposures
contribute to the etiology of other early-onset cancers.
Addressing this research gap will likely require innovative
analytic methods and study designs, given that it is difficult to
study exposures across the life course in relation to rare dis-
eases such as early-onset cancers. We have developed meth-
ods to look at time-series analyses of changes in risk factors
with changes in cancer trends,'” which we have used to show
that there are clustering of cancers based on organ systems.?’
This approach of using a time-series ecological data for early
onset cancers, which we have employed for other cancers like
colorectal cancer,*?! was recently endorsed by other cancer
epidemiologists.??> Yet, while ecological studies are useful
for hypothesis generation, other study designs are needed to
examine individual risk factors. Cohort studies have tradi-
tionally been viewed as the study design of choice for etio-
logical cancer studies. However, given the lower incidence of
early onset cancers, enriched family studies® or case—control
studies®* may be a more efficient design for studying cancer
risk in younger adults. For example, we previously conducted
a nested case—control study in a cohort enriched for women
with a family history of breast cancer to establish an associa-
tion between exposure to polycyclic aromatic hydrocarbons

and breast cancer risk using stored blood samples collected
at cohort enrollment.”® Furthermore, now that many pub-
licly available databases (eg, environmental exposure data-
bases) can be used for exposure data through data linkage,
case—control studies do not need to rely solely on self-report
of exposures.?* Tissue collection may also be more feasible
in case—control studies than cohorts, allowing for the mea-
surement of somatic mutations and their interaction with or
mediation of environmental exposures in cases.>* Given these
advantages, case—control studies should not be overlooked as
a key tool for studying the etiology of early-onset cancers.
The persistently high burden of cancer in young women
has important clinical implications, as trends highlight the
need for healthcare providers to educate themselves and
their patients about the early signs and symptoms of cancer
in younger adults. Furthermore, primary care providers and
gynecologists, who typically serve as the first point of contact
for women in the healthcare system, should evaluate younger
patients for cancer risk factors, including environmental and
lifestyle factors and family history of cancer. Importantly, the
increase in early onset cancer means that healthcare providers
should not just focus on individuals based on higher genetic
risk, given their family history. They should also ensure that
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they have the necessary knowledge and training to discuss
cancer risk with their younger patients, including options for
genetic counseling, early screening, and risk reduction for
those at high risk. Oncologists and other healthcare providers
involved in breast cancer treatment should also be aware of
and considerate toward the unique needs and preferences of
younger patients, such as fertility preservation options when
relevant.?® Increasing trends in early-onset cancers also high-
light the possible need for a re-evaluation of current screen-
ing guidelines for younger adults. For example, in addition to
beginning screening early in populations with a family history
of cancer, it may be important to consider early screening in
other high-risk populations such as those with high expo-
sure to certain environmental carcinogens. The fact that the
sex difference in early-onset cancer has remained relatively
unchanged for over 4 decades underscores the urgent need
to apply novel approaches in research, clinical practice, and
public health policy to address the growing burden of early-
onset cancers in the United States and globally.

In conclusion, early-onset cancer incidence is a growing
public health issue that continues to disproportionately affect
females. Over time, the incidence of several types of early-
onset cancer has increased in both women and men. Yet,
women have consistently accounted for approximately 2/3 of
all cancers diagnosed in adults under 50. This sex difference
translates into a staggering 62.9 per 100 000 excess cancer
cases in females compared to males. This is particularly alarm-
ing, as a diagnosis of cancer at any time is life-altering but prior
to midlife has tremendous implications on families, careers,
and educational opportunities. Given that the sex difference is
explained primarily by breast cancer, it is important to consider
whether established risk factors, such as reproductive factors,
can explain the increase. When we looked at the global inci-
dence of breast cancer, we found that this increase remained
even after adjusting for global fertility rates.® The increase in
early-onset cancer is also not likely to be explained by obesity
trends as childhood and adolescent obesity does not increase
premenopausal breast cancer risk.?” The stable sex ratio and
increasing absolute rates of early onset cancers demand addi-
tional research into risk factors that have been understudied
like environmental chemicals. While it is important to continue
monitoring the various types of cancers that are increasing in
both sexes, identifying and addressing risk factors contributing
to the high rate of breast cancer in young women is critical for
reducing the overall burden of early-onset cancer.

Conflict of Interest

None declared.

Funding

This work was supported by the National Cancer Institute
of the National Institutes of Health [grant number
RO0CA263024] and the Breast Cancer Research Foundation.

References

1. CancerDisparitiesProgressReport.org  [Internet].  Philadelphia:
American Association for Cancer Research; 2022. Accessed April
24,2024. http://www.CancerDisparitiesProgressReport.org/

2. Kehm RD, Yang W, Tehranifar P, Terry MB. 40 Years of change in
age- and stage-specific cancer incidence rates in US women and

10.

11.

12.

13.

14.

15.

16.

17.

18

men. JNCI Cancer Spectr. 2019;3:pkz038. https://doi.org/10.1093/
jncics/pkz038

Vaccarella S, Ginsburg O, Bray E. Gender inequalities in cancer
among young adults. Lancet Oncol. 2021;22:166-167. https://doi.
org/10.1016/51470-2045(21)00001-2

Lima SM, Kehm RD, Swett K, Gonsalves L, Terry MB. Trends
in parity and breast cancer incidence in US women younger
than 40 years from 1935 to 2015. JAMA Network Open.
2020;3:€200929-¢200929. https://doi.org/10.1001/jamanetworko-
pen.2020.0929

Kehm RD, Lima SM, Swett K, et al. Age-specific trends in col-
orectal cancer incidence for women and men, 1935-2017. Gas-
troenterology. 2021;161:1060-1062.e3. https://doi.org/10.1053/j.
gastro.2021.05.050

Zhao J, Xu L, Sun J, et al. The global trends in incidence, death,
burden and risk factors of early-onset cancer from 1990 to
2019. BM] Omncology. 2023;2:e000049. https://doi.org/10.1136/
bmjonc-2023-000049

Ugai T, Sasamoto N, Lee H-Y, et al. Is early-onset cancer an emerg-
ing global epidemic? Current evidence and future implications.
Nat Rev Clin Oncol. 2022;19:656-673. https://doi.org/10.1038/
s41571-022-00672-8

Lima SM, Kehm RD, Terry MB. Global breast cancer incidence
and mortality trends by region, age-groups, and fertility patterns.
EClinicalMedicine. 2021;38:100985. https://doi.org/10.1016/j.
eclinm.2021.100985

Surveillance, Epidemiology, and End Results (SEER) Program (www.
seer.cancer.gov) SEER*Stat Database: Incidence - SEER Research
Plus Data, 8 Registries, Nov 2023 Sub (1975-2021) - Linked To
County Attributes - Total U.S., 1969-2022 Counties, National Can-
cer Institute, DCCPS, Surveillance Research Program, released April
2024, based on the November 2023 submission.

National Program of Cancer Registries and Surveillance, Epidemi-
ology and End Results Program SEER*Stat Database: NPCR and
SEER Incidence - U.S. Cancer Statistics Public Use Research Data-
base, 2022 Submission (2001-2020). United States Department of
Health and Human Services, Centers for Disease Control and Pre-
vention and National Cancer Institute. Released June 2023. www.
cdc.gov/cancer/uscs/public-use

Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests
for joinpoint regression with applications to cancer rates. Stat
Med. 2000319:335-351. https://doi.org/10.1002/(sici)1097-
0258(20000215)19:3<335::aid-sim336>3.0.c0;2-z

Joinpoint Regression Program, Version 5.1.0.0. April, 2024; Statis-
tical Research and Applications Branch, National Cancer Institute.
Eltom MA, Jemal A, Mbulaiteye SM, Devesa SS, Biggar R]. Trends
in Kaposi’s sarcoma and non-Hodgkin’s lymphoma incidence in
the United States from 1973 through 1998. | Natl Cancer Inst.
2002;94:1204-1210. https://doi.org/10.1093/jnci/94.16.1204
Davidson KW, Barry M]J, Mangione CM, et al; US Preventive
Services Task Force. Screening for colorectal cancer: US Pre-
ventive Services Task Force recommendation statement. JAMA.
2021;325:1965-1977. https://doi.org/10.1001/jama.2021.6238
Terry MB, Colditz GA. Epidemiology and risk factors for breast
cancer: 21st century advances, gaps to address through interdisci-
plinary science. Cold Spring Harb Perspect Med.2023;13:a041317.
https://doi.org/10.1101/cshperspect.a041317

Lima SM, Kehm RD, Swett K, Gonsalves L, Terry MB. Trends in
parity and breast cancer incidence in US women younger than 40
years from 1935 to 2015. JAMA Netw Open. 2020;3:¢200929.
https://doi.org/10.1001/jamanetworkopen.2020.0929

Zeinomar N, Oskar S, Kehm RD, Sahebzeda S, Terry MB. Envi-
ronmental exposures and breast cancer risk in the context of
underlying susceptibility: a systematic review of the epidemio-
logical literature. Environ Res. 2020;187:109346. https://doi.
org/10.1016/j.envres.2020.109346

. Terry MB, Michels KB, Brody ]G, et al. Environmental exposures

during windows of susceptibility for breast cancer: a framework
for prevention research. Breast Cancer Res. 2019;21:1-16.


http://www.CancerDisparitiesProgressReport.org/
https://doi.org/10.1093/jncics/pkz038
https://doi.org/10.1093/jncics/pkz038
https://doi.org/10.1016/S1470-2045(21)00001-2
https://doi.org/10.1016/S1470-2045(21)00001-2
https://doi.org/10.1001/jamanetworkopen.2020.0929
https://doi.org/10.1001/jamanetworkopen.2020.0929
https://doi.org/10.1053/j.gastro.2021.05.050
https://doi.org/10.1053/j.gastro.2021.05.050
https://doi.org/10.1136/bmjonc-2023-000049
https://doi.org/10.1136/bmjonc-2023-000049
https://doi.org/10.1038/s41571-022-00672-8
https://doi.org/10.1038/s41571-022-00672-8
https://doi.org/10.1016/j.eclinm.2021.100985
https://doi.org/10.1016/j.eclinm.2021.100985
www.seer.cancer.gov
www.seer.cancer.gov
www.cdc.gov/cancer/uscs/public-use
www.cdc.gov/cancer/uscs/public-use
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
https://doi.org/10.1093/jnci/94.16.1204
https://doi.org/10.1001/jama.2021.6238
https://doi.org/10.1101/cshperspect.a041317
https://doi.org/10.1001/jamanetworkopen.2020.0929
https://doi.org/10.1016/j.envres.2020.109346
https://doi.org/10.1016/j.envres.2020.109346

19.

20.

21.

22.

23.

Yang W, Kehm RD, Terry MB. Survival model methods for analyses
of cancer incidence trends in young adults. Star Med.2020;39:1011-
1024. https://doi.org/10.1002/sim.8458

Yang W, Terry MB. Do temporal trends in cancer incidence reveal organ
system connections for cancer etiology? Epidemiology. 2020;31:595-
598. https://doi.org/10.1097/EDE.0000000000001192

Chen J, Zhang IL, Terry MB, Yang W. Dietary factors and early-
onset colorectal cancer in the United States-an ecologic analysis.
Cancer Epidemiol Biomarkers Prev. 2023;32:217-225. https://doi.
org/10.1158/1055-9965.EP1-22-0442

Ni P, Lansdorp-Vogelaar I, Zauber AG, Cao Y. Elucidating the driv-
ers for the rising incidence of early-onset colorectal cancer: how
ecologic studies could help and what is next. Cancer Epidemiol
Biomarkers Prev. 2023;32:164-166. https://doi.org/10.1158/1055-
9965.EPI-22-1126

Hopper JL, Li S, MacInnis RJ, et al. Breast and bowel cancers diag-
nosed in people ‘too young to have cancer’: a blueprint for research

24,

25.

26.

27.

The Oncologist, 2025, Vol. 30, No. 5

using family and twin studies. Genet Epidemiol. 2024;48:433-447.
https://doi.org/10.1002/gepi.22555

Kehm RD, Lloyd SE, Burke KR, Terry MB. Advancing environmental
epidemiologic methods to confront the cancer burden. Am | Epide-
miol. in press;194:195-207. https://doi.org/10.1093/aje/kwael75

Shen ], Liao Y, Hopper JL, et al. Dependence of cancer risk from envi-
ronmental exposures on underlying genetic susceptibility: an illustra-
tion with polycyclic aromatic hydrocarbons and breast cancer. Br |
Cancer. 2017;116:1229-1233. https://doi.org/10.1038/bjc.2017.81
Ferzoco RM, Ruddy KJ. Unique aspects of caring for young
breast cancer patients. Curr Oncol Rep. 2015;17:1. https://doi.
org/10.1007/s11912-014-0425-x

Chan DS, Abar L, Cariolou M, et al. World Cancer Research Fund
International: Continuous Update Project—Systematic literature
review and meta-analysis of observational cohort studies on phys-
ical activity, sedentary behavior, adiposity, and weight change and
breast cancer risk. Cancer Causes Control. 2019;30:1183-1200.


https://doi.org/10.1002/sim.8458
https://doi.org/10.1097/EDE.0000000000001192
https://doi.org/10.1158/1055-9965.EPI-22-0442
https://doi.org/10.1158/1055-9965.EPI-22-0442
https://doi.org/10.1158/1055-9965.EPI-22-1126
https://doi.org/10.1158/1055-9965.EPI-22-1126
https://doi.org/10.1002/gepi.22555
https://doi.org/10.1093/aje/kwae175
https://doi.org/10.1038/bjc.2017.81
https://doi.org/10.1007/s11912-014-0425-x
https://doi.org/10.1007/s11912-014-0425-x

	Early onset cancer trends and the persistently higher burden of cancer in young women
	State of the evidence on early onset cancer incidence trends
	Evaluation of sex-specific trends in early onset cancer incidence in the United States
	Implications of sex-specific trends in early onset cancer incidence
	References


