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EDITORIAL

The rising tides of cancers among young adults

Cancer is a disease traditionally associated with aging, yet 
recent trends show a troubling rise in cancers occurring at 
younger ages, often referred to as ‘early-onset’ cancers. 1 

Nevertheless, these malignancies remain comparatively 
understudied, despite their unique challenges and the 
significant burden they impose. Traditionally, ‘early onset’ 
referred to patients diagnosed in their adulthood before 
the age of 50 years, although this definition may be overly 
simplistic. With nearly 1 million cancers occurring among 
young adults worldwide, early-onset cancers now represent 
the leading cause of mortality in this age group in regions 
with a middle-to-high socio-demographic index-
―surpassing cardiovascular diseases. People younger than 
50 years were the only age group to experience a sustained 
increase in cancer incidence from 1995 through 2021. 2 

Between 1990 and 2019, the global incidence of early-
onset cancer in this age group rose by 79.1%, while mor-
tality from these cancers increased by 27.7%. 3

The incidence of various cancers across multiple organ 
systems has been rising among adults under 50 years in 
many regions worldwide, including digestive cancers (col-
orectum, esophagus, extrahepatic bile duct, gall-bladder, 
stomach, pancreas, and liver), gynecological cancers 
(breast and endometrium), urogenital cancers (kidney and 
prostate), as well as head and neck and thyroid cancers. 4 

Recent epidemiological data also suggest an increasing 
trend in the incidence of lung cancer among never smokers, 
with ∼12.5% of cases observed in this demographic 
occurring among young adults. 5 Concurrently, sex dispar-
ities in cancer incidence among young adults have become 
increasingly pronounced, reflecting distinct evolving trends 
over time. 2 Historically, women under 50 years have carried 
a heavier cancer burden than men in the same age group, 
and this disparity has widened considerably over time. In 
2021, the incidence rate among young women was 141.1 
per 100 000―82% higher than in young men (77.4 per 
100 000) compared with a 51% difference reported in 2002. 
Overall, cancer incidence in young women rose by ∼20%, 
driven primarily by surges in breast and thyroid cancers, 
which together now account for nearly half of all cancers in 
this age group. 2 In contrast, between 2002 and 2021, the 
overall cancer incidence in young men declined slightly, 
mostly due to falling rates of melanoma, non-Hodgkin 
lymphoma, and prostate cancer, despite increases in the

four most common cancers in this group―colorectal, 
testicular, kidney, and leukemia.

The rapid increase in the incidence of cancer is among 
patients under 40 years (Figure 1), making this group 
particularly relevant for studying the determinants of early-
onset cancers. 6 The age range of 20-40 years is biologically 
distinct, with individuals having passed puberty, but not yet 
experienced the effects of hormonal decline, immune 
response deterioration, or organ dysfunction associated 
with chronic health conditions. 7,8 This phase of life is also 
marked by significant physical, emotional, and psychosocial 
milestones. Moreover, individuals in this age group gener-
ally have a large portion of their expected life span ahead 
of them, contribute substantially to the economy, and play 
critical roles in their families and communities. Many young 
adults prioritize academic, professional, or social commit-
ments over their health, often perceiving themselves as 
invincible and dismissing early symptoms, which can lead 
to delays in both diagnosis and seeking medical care. 
Additionally, few evidence-based screening guidelines 
specifically target young adults―cervical cancer screening 
begins at age 21 years, and certain high-risk syndromes 
may warrant earlier engagement, but most standard pro-
tocols exclude this demographic. 9 Despite many advances 
in oncology, outcomes for malignancies in these younger 
patients remain poorer compared with similar diseases in 
older populations. 1,10 This disparity arises from multiple 
factors, including distinct tumor biology, delayed diagnoses, 
and challenges in tailoring treatment for young adults. 
Finally, adherence to treatment regimens, follow-up plans, 
and clinical trial enrollment is often lower in this age 
group. 11

In 2022, GLOBOCAN reported 1 248 230 new cancer cases 
and 351 110 cancer deaths among young adults aged 20-40 
years worldwide (Figure 2). 12 Global epidemiological data 
indicate that early-onset cancers have an age-standardized 
incidence rate of 50.3 cases per 100 000 person-years, with 
mortality rates reaching 14.2 deaths per 100 000 person-
years. By 2050, early-onset cancers are projected to show 
a significant upward trajectory, with models predicting a 
parallel rise in both incidence and mortality. Specifically, 
incidence rates may increase by 12.8% compared with cur-
rent levels, while mortality rates could rise by 12.9%. Among 
young adults, age-standardized rates (ASRs) of incidence and 
mortality were 50.3 and 14.2 per 100 000 person-years, 
respectively. Among men, the most commonly diagnosed 
cancers were thyroid (14.4%), testis (9.0%), and colorectal 
(6.9%) neoplasms, and leading causes of death included liver 
(12.1%) and central nervous system (9.2%) cancers. Among
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women, breast cancer accounts for the highest incidence 
(30.0%), followed by thyroid cancer (20.4%) and cervical 
cancer (12.9%). Regarding mortality in young adult women, 
breast cancer remains the leading cause (24.6%), followed by 
cervical cancer (16.6%).

In this 20- to 40-year-old population, the overall 
incidence trend for ‘all cancers combined’ conceals 
important variations across tumor sites. 12 For instance, in 
France, the ASR of incidence increased from 77.3 to 94 per 
100 000 among women and 53.7 to 65.3 per 100 000

A

United States

B

United States

Figure 1. Age-standardized cancer incidence rate per 100 000. Temporal trends in incidence of cancer among males (A) and females (B) according to age groups in 
the most populous countries (using available data within GLOBOCAN 21 ) of each continent.
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among men between 1998 and 2017―a 21.6% rise in both 
sexes, corresponding to +1.1% per year. Notably, many 
cancers demonstrated increased ASR, including gastric, 
colorectal, gall-bladder, pancreas, melanoma, thyroid, 
breast, uterus, prostate, and testis, whereas incidence of 
certain other cancers declined. Analysis of the so-called 
theoretical ‘tobacco-associated’ malignancies reveals 
notable trends in the 20- to 40-year-old population, 
although these cancers can be partly attributed to other 
causes. When examining the ASR per 100 000 for these 
cancers―including lip, oral cavity, and pharynx; esophagus; 
pancreas; larynx; lung; and bladder―significant sex-specific 
variations emerged. In France, between 1998 and 2017, 
females had an overall ASR increase from 3.3 to 4.4 (+1.7% 
per year), with head and neck cancers specifically rising 
from 0.9 to 1.6 (+4% per year). Conversely, males experi-
enced a decline in the incidence of these cancers, from 7.0 
to 4.8 (− 1.6% per year). However, pancreatic cancer inci-
dence among men exhibited a concerning upward trend, 
increasing nearly five-fold from 0.12 to 0.56 (+19.3% per 
year). In the United States, between 1978 and 2017, 
women showed an overall decrease in alcohol- and 
tobacco-related cancers from 4.7 to 3.7 (− 0.5% per year),

driven mostly by a reduction in lung cancer from 2.3 to 
0.87 (− 1.6% per year). Nevertheless, pancreatic cancer 
rose from 0.32 to 0.49 (+1.4% per year), and head and 
neck cancers increased from 1.5 to 1.8 (+5.1% per year). 
Among men in the United States, the burden of these 
cancers declined from 6.0 to 4.5 (− 0.6% per year), with 
lung cancer dropping substantially from 2.2 to 0.97 (− 1.4% 
per year), while pancreatic cancer continued to rise, 
moving from 0.40 to 0.71 (+2.0% per year). 12

Several critical research questions arise from the 
pressing public health issue of increasing early-onset 
cancers. The most urgent query concerns their etiol-
ogy. 13 Currently, there is no single validated hypothesis to 
explain the dramatic increase in cancer incidence among 
young adults. The varied temporal trends among cancer 
type, sexes, and geographic regions suggest that changes 
in testing availability, lifestyle, and environmental expo-
sures are fundamental factors (Figure 3). Screening does 
not appear as the primary driver of rising cancer rates in 
young adults, as most screening protocols do not target 
this demographic, apart from cervical cancer. Even in the 
case of hereditary cancer predisposition syndromes, can-
cer screening alone fails to fully account for the observed
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Figure 2. Estimated number of new cancer cases among young adults for the 15 most common anatomical sites, worldwide in 2022. 21 

NHL, non-Hodgkin lymphoma.
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China: Age-standardized rate per 100 000, incidence, males and females, age (20-39 years)
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B India: Age-standardized rate per 100 000, incidence, males and females, age (20-39 years)
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Figure 3. Age-standardized cancer rate per 100 000. (A-J) Temporal trends in early-onset cancer incidence among young adults in the most populous countries (with 
available data within GLOBOCAN 21 ) of each continent.
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Turkiye: Age-standardized rate per 100 000, incidence, males and females, age (20-39 years)
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Figure 3. Continued.
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France : Age-standardized rate per 100 000, incidence, males and females, age (20-39 years)
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Canada: Age-standardized rate per 100 000, incidence, males and females, age (20-39 years)
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escalation. 14 Moreover, in young adults, ‘screening’ tests 
often function more as diagnostic tools than true pre-
vention measures. Increased accessibility worldwide to 
such diagnostics may partially explain rising incidence 
rates, but is still insufficient to explain the broader trend. 
Particularly concerning is the marked rise in early-onset 
malignancies of organs where screening is limited, non-
existent, or does not cover this age group, such as colo-
rectal and pancreatic cancers; here the increase likely re-
flects a genuine epidemiological shift rather than an 
artifact of better detection. Evolving exposure patterns to 
risk factors during pre-life, early life, and young adulth-
ood―from the mid-20th century onward―may have 
contributed significantly to the rise in early-onset can-
cer. 13,15 Notable associations include obesity and meta-
bolic syndrome, early-life antibiotic use (and its impact on 
the microbiome), greater exposure to carcinogens and 
environmental pollutants, endocrine disruptors from 
various sources, and lifestyle changes (e.g. diet, physical 
activity, and sleep patterns). 3 The interaction between 
these compounds and (poly)genetic or epigenetic sus-
ceptibilities adds another layer of complexity. 6,16 Addi-
tionally, recent findings indicate that ‘accelerated aging’ is 
more frequent among individuals born in or after 1965, 
relative to those born between 1950 and 1954, and that 
each standard deviation increase in this metrics correlated 
with a 42% greater risk of early-onset lung cancer, a 22% 
greater risk of early-onset gastrointestinal malignancies, 
and a 36% greater risk of early-onset uterine cancer. 17 

The rising incidence of early-onset cancers represents an 
urgent scientific challenge demanding comprehensive 
investigation. The definition of early-onset cancers lacks 
formal biological justification and requires criteria beyond 
conventional age thresholds. Although the commonly used 
cut-off of 50 years aligns with established screening 
guidelines and coincides with significant biological tran-
sitions―particularly in women―a lower threshold may 
better speak for the distinct biological characteristics and 
the profound psychosocial implications of a cancer diag-
nosis at younger ages. For instance, prostate cancer at 45 
years of age is far more unusual than breast cancer at the 
same age. Moreover, younger patients face unique chal-
lenges, including fertility preservation, career undermining, 
and profound alterations in life trajectory. The optimal 
definition ultimately depends on its purpose: standardiza-
tion for epidemiological studies versus clinical decision 
making that both biological and psychosocial factors may 
nuance. In this editorial and our research program POWER 
(Precision Oncology for the Wellness, trEatment, and 
Research) for Young Adults, we focus on individuals under 
age 40 years, given the concerning surge in incidence 
among this demographic and the potential for better 
elucidating distinct risk factors and biological mechanisms 
in early-onset cancers. 18 Understanding the underlying 
causes is crucial for targeted prevention strategies and 
more effective early detection. In recognition of this need, 
major research institutions worldwide have elevated early-
onset cancer to a high-priority status. 19,20 Notably, the

United States has designated early-onset cancer as a 
research priority, and the National Institutes of Health/ 
Cancer Research UK consortium on Cancer Grand Chal-
lenges identified it as a significant challenge, prompting 
substantial investment and international collaboration. This 
prioritization reflects both the complexity of the issue and 
its growing public health impact, necessitating coordinated 
global efforts that integrate molecular biology, epidemi-
ology, environmental science, and clinical medicine.
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