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Abstract

Endometrial cancer (EC) incidence is on the rise. Although early-onset endometrial cancer (EOEC; age at diagnosis <50 years) is rela-
tively uncommon, the incidence of EOEC has been reportedly increasing in recent decades. However, the rising EOEC has not been
thoroughly described with regard to the racial and ethnic disparities and compared with late-onset EC (age at diagnosis �50 years).
We used the Cancer in North America (CiNA) Analytic File, 1995-2018, from the North American Association of Central Cancer
Registries, which allowed us to examine trends in invasive EC incidence by racial and ethnic groups and by age at diagnosis. We
found striking differences for demographic and tumor characteristics as well as racial and ethnic patterns and time trends in EC inci-
dence between EOEC and late-onset EC. The faster increases in EOEC incidence rates, especially among non-White women, mirror
similar observations in other cancers, pointing to a possible link with rising obesity epidemic in younger generations.

Endometrial cancer (EC) is the most common gynecologic cancer

and the fourth-most common cancer among women in the

United States (1). EC incidence is on the rise disproportionately
among minority racial and ethnic groups (2,3). EC primarily

affects postmenopausal women, and early-onset endometrial

cancer (EOEC), diagnosed before age 50 years, is relatively

uncommon (2018 incidence rates: 6.9/100 000) (4). Several studies
have reported an increasing incidence of EC cases across all age

groups in recent decades, including EOEC (5-7). However, no prior

studies, to our knowledge, have compared characteristics and

trends between EOEC and late-onset EC (LOEC; diagnosed at age
�50 years) by race and ethnicity (8-10). Therefore, we conducted

an analysis using a large representative dataset of the United

States to provide a more detailed assessment of EOEC vs LOEC

incidence trends by race and ethnicity across 2 decades.
We used the population-based Cancer in North America

(CiNA) Public Use incidence dataset from the North American

Association of Central Cancer Registries, which provides nearly

complete coverage of all US states, to compare incidence rates

and trends of EOEC and LOEC across multiple racial and ethnic
populations among women during 1995-2018 (11,12). We identi-

fied 930 176 invasive EC cases based on the International

Classification of Diseases for Oncology, Third Edition code C54.1

(endometrium), including all histology codes except 9050-9055,

9140, and 9590-9992, as defined by Surveillance, Epidemiology,

and End Results (SEER) Site Recode (13) (Supplementary Figure 1,

available online).
We examined the distribution of race and ethnicity (Hispanic,

Non-Hispanic Asian/Pacific Islander, Non-Hispanic Black, Non-

Hispanic White, and Other/Unknown [including Alaska Native,

American Indian, other race, and unknown or missing race]) and

tumor characteristics (stage at diagnosis, tumor grade, and histo-

logic subtype [Supplementary Table 1, available online]) by EOEC

or LOEC status. Race and ethnicity information was provided in

the CiNA dataset based on information abstracted from patients’

medical charts, that may or may not be self-reported, as well as

through application of the respective Asian/Pacific Islander and

Hispanic identification algorithms developed by North American

Association of Central Cancer Registries (14,15). There is no infor-

mation on multiple races in the CiNA dataset we used.
We used SEER*Stat 8.3.9 software to calculate annual overall

and race- and ethnicity-specific age-adjusted (2000 US standard

population) incidence rates (AAIRs) per 100 000 population. The

denominators used in calculating the AAIRs are provided in the

CiNA dataset and are known as “SEER modified populations”

(12,16). We used the Joinpoint Regression Program version 4.9.0.0
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to calculate the average annual percent change (AAPC) of AAIRs
for EOEC and LOEC for 1995-2018 to analyze the incidence trends.
All statistical tests were 2-sided, and statistical significance was
set at P< .05.

From 1995 to 2018, 930 176 invasive EC cases were diagnosed
among US women, including 116 750 (12.6%) EOEC and 813 426
(87.4%) LOEC (Table 1). The overwhelming majority of EC were
Non-Hispanic White patients (78.9%), diagnosed at localized
stage (70.1%), and of endometrioid histology (80.0%). Compared
with LOEC cases, women with EOEC were less likely to be Non-
Hispanic White (68.4% vs 80.5%), more likely to be Hispanic
(15.2% vs 6.4%) or Non-Hispanic Asian/Pacific Islander (6.1% vs
2.7%), and less likely to have advanced-stage (regional stage:
15.4% vs 18.8%; distant stage: 4.8% vs 7.2%) or poorly differenti-
ated tumors (grade III: 9.0% vs 17.5%; grade IV: 1.9% vs 4.2%),
respectively. EOEC also had higher percentages of endometrioid
tumors (87.0% vs 79.0%) but a lower share of non-endometrioid
tumor (5.7% vs 17.2%) than LOEC.

During 1995-2018, AAIRs for both EOEC and LOEC increased
overall (Figure 1, A) and in each racial and ethnic population
(Figure 1, B and C). For all races combined, the AAIR for EOEC
increased from 4.1/100 000 in 1995 to 6.0/100 000 in 2018 and for
LOEC from 65.8/100 000 to 76.7/100 000 (Supplementary Table 2,
available online). These rising AAIR trends were statistically sig-
nificant across the racial and ethnic groups, with the overall
AAPC for EOEC being over 2 times greater than the overall AAPC
for LOEC (1.8 vs 0.7) (Figure 1, D; Supplementary Table 3, avail-
able online). For EOEC, the AAPC was highest in Non-Hispanic
Black women (3.5), followed by Hispanic women (2.8), Non-
Hispanic Asian/Pacific Islander women (2.1), and lowest in Non-
Hispanic White women (1.4). For LOEC, the AAPC was highest in
Non-Hispanic Asian/Pacific Islander women (2.4), followed by
Non-Hispanic Black women (2.3), Hispanic women (1.7), and low-
est in Non-Hispanic White women (0.6). At the end of the study
period, the highest AAIR for EOEC was observed in both Hispanic

and Non-Hispanic Asian/Pacific Islander patient groups (6.9/
100 000), and the highest AAIR for LOEC was observed among
Non-Hispanic Black patients (81.4/100 000) (Figure 1, B and C;
Supplementary Table 2, available online).

The increase in EC incidence observed in our study is consis-
tent with results from prior SEER-based analyses (6-8). Our
unique contribution lies in using a larger database that enabled
more granular evaluation of EC incidence trends not only by
age but also by race and ethnicity, which revealed the faster
and more substantial increasing incidence trends for EOEC
than for LOEC, and in Hispanic, Non-Hispanic Asian/Pacific
Islander, and Non-Hispanic Black women than in Non-Hispanic
White women.

The accelerating EC incidence could be due to shifts in
reproductive trends and rising obesity rates (6-8,17). Obesity, an
established EC risk factor, has significantly increased in the US
in the younger women (18,19). This rising obesity prevalence is
more pronounced in Non-Hispanic Black (56.9%) and Hispanic
(43.7%) compared with Non-Hispanic White (39.8%) and Non-
Hispanic Asian/Pacific Islander (17.2%) women (19). Data sug-
gest the incidence of obesity-related cancers is increasing in
successively younger birth cohorts in the United States (20).
Our findings of more substantial increase in EC incidence by
race and ethnicity likely reflect the higher obesity rates in
Hispanic and Non-Hispanic Black individuals. Socioeconomic
and structural factors such as neighborhood safety and walk-
ability, food insecurity, and lack of affordable and
accessible healthy food options may also play a role in these
obesity-related disparities. Non-Hispanic Asian/Pacific Islander
women differ from all the other groups because they have a
faster increase for LOEC than EOEC, which deserves further
investigation. The faster increase in both EOEC and LOEC inci-
dence among Hispanic, Non-Hispanic Asian/Pacific Islander,
and Non-Hispanic Black individuals is concerning because prior
studies have shown worse EC outcomes among Hispanic and

Table 1. Case count (and percentage) distributions by race and ethnicity and tumor characteristics for EOEC and LOEC, 1995-2018,
United Statesa

Patient and tumor characteristics
EOEC (age 0-49 years) LOEC (age �50 years) Total

(n¼116 750) (n¼813 426) (N¼930 176)

Race and ethnicity
Hispanic 17 734 (15.2) 52 170 (6.4) 69 904 (7.5)
Non-Hispanic Asian/Pacific Islander 7112 (6.1) 21 836 (2.7) 28 948 (3.1)
Non-Hispanic Black 9530 (8.2) 76 071 (9.4) 85 601 (9.2)
Non-Hispanic White 79 844 (68.4) 654 407 (80.5) 734 251 (78.9)
Other/unknown 2530 (2.2) 8942 (1.1) 11 472 (1.2)

Summary stage
Localized 87 753 (75.2) 564 014 (69.3) 651 767 (70.1)
Regional 17 927 (15.4) 153 157 (18.8) 171 084 (18.4)
Distant 5565 (4.8) 58 534 (7.2) 64 099 (6.9)
Unknown 5505 (4.7) 37 721 (4.6) 43 226 (4.6)

Grade
I (low) 54 591 (46.8) 265 568 (32.6) 320 159 (34.4)
II 26 287 (22.5) 194 498 (23.9) 220 785 (23.7)
III 10 554 (9.0) 142 385 (17.5) 152 939 (16.4)
IV (high) 2178 (1.9) 33 926 (4.2) 36 104 (3.9)
Unknown 23 140 (19.8) 177 049 (21.8) 200 189 (21.5)

Histologic subtype
Endometrioid 101 541 (87.0) 642 678 (79.0) 744 219 (80.0)
Non-endometrioid 6683 (5.7) 139 627 (17.2) 146 310 (15.7)
Sarcoma 5874 (5.0) 11 818 (1.5) 17 692 (1.9)
Other 2621 (2.3) 19 132 (2.4) 21 753 (2.3)
Unknown 31 (0.0) 171 (0.0) 202 (0.0)

a Mantel-Haenszel v2 test was used to obtain the P values comparing EOEC with LOEC by race and ethnicity and tumor characteristics. All P values were less
than .001. EOEC ¼ early-onset endometrial cancer; LOEC ¼ late-onset endometrial cancer.

b Other/Unknown race and ethnicity includes Alaska Native, American Indian, other race, and unknown or missing race.
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Non-Hispanic Black women compared with Non-Hispanic

White women (10). The faster increase in EOEC incidence also

coincides with observations of broader increases in cancer

among younger adults (21,22).
In conclusion, our study provides novel information to guide

future directions in EC research. The recent increase in EC inci-

dence among younger and non-White populations underscores

the modifiable risk factors that likely exist at both individual and

systemic levels that would require a comprehensive approach to

intervention.
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Figure 1. Annual age-adjusted incidence rates (AAIRs) with trendlines with 95% confidence intervals (A) for all races, (B) by race and ethnicity for early-
onset endometrial cancer (EOEC), and (C) by race-ethnicity for late-onset endometrial cancer (LOEC). (D) Average annual percent change (AAPC) in
AAIRs with 95% confidence intervals by race and ethnicity for EOEC and LOEC, 1995-2018, United States. API¼Asian/Pacific Islander; NH¼Non-
Hispanic.
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