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Mortality trends of endometrial
cancer in the female adult
population of the United
States from 1999 to 2020

Zelong Li*, Wei Qi? and Chongdong Liu™

Beijing Chaoyang Hospital Affiliated to Capital Medical University, Department of Gynecology and
Obstetrics, Beijing, China, 2Department of Gynecology, Fujian Maternity and Child Health Hospital
College of Clinical Medicine for Obstetrics & Gynecology and Pediatrics, Fujian Medical University,
Fuzhou, Fujian, China

Objective: To examine trends in endometrial cancer (EC) mortality among U.S.
adult women from 1999 to 2020, with particular attention to the acceleration
after 2013, and to assess disparities by race/ethnicity, urbanization, age,
and geography.

Methods: EC mortality data (ICD-10: C54) were extracted from the CDC
WONDER database. Age-adjusted mortality rates (AAMRs) per 100,000 (2000
U.S. standard population) were calculated annually from 1999 to 2020. Joinpoint
regression was used to estimate annual percent changes (APCs) and identify
inflection points. Subgroup analyses were stratified by race/ethnicity, urbanization
level (2013 NCHS classification), age group, and census region/state.

Results: EC deaths increased 134% (2.34-fold), from 3,087 in 1999 to 7,230 in
2020. The joinpoint analysis showed stable phase from 1999 to 2013 (APC =
-0.22; 95% CI, —0.49 to 0.04) followed by a sharp rise from 2013 to 2020
(APC = 6.25; 95% ClI, 5.62 to 6.88). Black women had the highest mortality rate
(5.41 per 100,000), followed by White, Asian, and American Indian/Alaska Native
women. Age-related trends showed a significant rise in mortality, with the
steepest increases observed in women aged 65+ years. Geographic variation
was also observed, with the Northeast and Urban areas exhibiting high
mortality rates.

Conclusion: Endometrial cancer (EC) mortality among women has increased
markedly since 2013, in particular for Black women, older people (aged 65+) and
urban people. These findings underscore the urgent need for risk reduction and
early detection strategies in high-burden populations.

KEYWORDS
age-adjusted mortality rates (AAMR), annual percent change (APC), endometrial
cancer (EC), joinpoint regression, mortality trends

1 Methods

This retrospective analysis used data from the CDC Wide-Ranging Online Data for
Epidemiologic Research (WONDER) database, which collects mortality records from death
certificates across the country, to assess trends in endometrial cancer mortality among U.S.
adult women from 1999 to 2020. EC deaths were identified using ICD-10 code C54. Crude
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and age-adjusted mortality rates (AAMRs) per 100,000 people,
standardized to the 2000 U.S. population, were calculated
annually and stratified by year, race/ethnicity, age group, census
region, state, and urbanization level (2013 NCHS classification).

Joinpoint regression (version 4.9.0.0; National Cancer Institute)
was used to estimate annual percent changes (APCs), average APCs
(AAPCs), and inflection points in AAMR trends across the full
period and subgroups. Statistical significance was defined as a two-
sided P < 0.05. Subgroup analyses were stratified by ethnicity
(Hispanic vs. non-Hispanic), race (American Indian/Alaska
Native, Asian/Pacific Islander, Black/African American, White),
urbanization level (large central metropolitan, large fringe
metropolitan, medium metropolitan, small metropolitan,
micropolitan, noncore), and 10-year age groups (35-44, 45-54,
55-64, 65-74, 75-84, 285 years). Geographic analyses were
conducted at regional (Northeast, Midwest, South, West) and
state levels to identify areas with significantly elevated or
reduced AAMRs.

2 Introduction

Endometrial cancer (EC) is one of the leading gynecologic
malignancies, and its incidence continues to increase around the
world (1). High-income countries face the heaviest burden of
disease, notably the United States (2). Global EC cases increased
from 187,000 in 1990 to 435,000 in 2019. The ASIR of global EC
showed an EAPC of 0.7 (95% CI: 0.6-0.8). These data were noted in
the Global Burden of Disease 2019 study (3). These increases vary
considerably according to socioeconomic condition and racial/
ethnic group (1, 4, 5).

EC has been known to be a cancer of relatively good prognosis
(i.e. declining trend of overall global mortality rates) (6) due to the
symptom discovery (e.g. abnormal uterine bleeding, etc.) and a
significant increase in the rate of early diagnosis is due to the
widespread use of diagnostic tools (e.g. transvaginal ultrasound,
endometrial sampling, etc.) (7). Nevertheless, endometrial cancer
mortality is increasing in North America while global mortality is
decreasing (8).

Changing epidemiology of endometrial cancer (EC) indicates a
major change in EC, rising obesity and metabolic syndrome are
related to earlier onset (9, 10). The utility of molecular classification
has revealed significant tumour heterogeneity. Particularly, non-
endometrioid subtypes, especially those that are p53-mutant and
high-grade serous carcinomas are responsible for a
disproportionate number of deaths as they are aggressive and
have a poor prognosis, despite their less frequent occurrence (11).
These factors working together may be altering the mortality trend
of EC. To tailor clinical and public health responses, it is important
to re-evaluate long-term mortality trends in the United States.

We used the CDC WONDER database of nationally
representative mortality data to analyze EC mortality trends
among U.S. adult women from 1999 to 2020. Previous studies
looked at aggregate trends, but we used Joinpoint regression to find
inflection points and quantify stage-specific changes while also
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conducting the first multidimensional analysis of disparities by
race/ethnicity, age, urbanization and geography.

3 Results

3.1 Overall temporal trends of endometrial
cancer mortality(1999-2020)

Among women of the United States, over 102,633 deaths from
EC were recorded. There were an additional 2,234 annual deaths, a
134% increase from 3,087 in 1999 to 7,230 in 2020 (Table 1).

Furthermore, the age-adjusted mortality rate (AAMR, per
100,000 individuals) was utilized to visualize mortality trends in a
line graph (Figure 1). Further analysis was performed using the
Joinpoint Regression Program (Version 4.9.0.0) to calculate the
annual percent change (APC)for each identified trend segment, as
presented in Figure 2.

The crude EC mortality rate increased 88% from 3.28 (95% CI:
3.16-3.40) per 100,000 in 1999 to 6.18 (95% CI: 6.04-6.33) in 2020.
This pattern paralleled the AAMR, confirming a robust age-
adjusted rise in mortality risk. Joinpoint regression identified two
segments: stability from 1999-2013 (APC = -0.22, 95% CI: —0.49 to
0.04; p = 0.102) followed by a sharp increase from 2013-2020
(APC = 6.25, 95% CI: 5.62-6.88; p < 0.05), with an AAPC 1999-
2020 of 2.03 (95% CI: 1.63-2.42; p < 0.05) (Figures 1, 2).

3.2 Trend analysis of endometrial cancer
mortality by Hispanic origin and race
(1999-2020)

Joinpoint regression was used to analyze mortality trends by
ethnicity and race. Over the duration of the study (1999-2020), the
age-adjusted mortality rate of non-Hispanics was higher than for
the similar statistic of Hispanic women (AAMR = 3.42 per 100,000,
95% CI: 3.40-3.44; AAMR = 2.42, 95% CI: 2.36-2.49). The highest
AAMR was found among black women, reaching 5.41 per 100,000
(95% CI: 5.32-5.50). White women had the second-highest AAMR,
at 3.15 per 100,000 (95% CI: 3.13-3.17) and so on with the last being
American Indian and Alaskan natives having the lowest AAMR, at
1.79 per 100,000 (95% CI: 1.60-1.98) (Table 2).

Joinpoint regression showed characteristic patterns by ethnicity
(Figure 3). Hispanic women’s deaths remained steady until 2014,
then escalated dramatically (APC = 9.31; 95% CI: 7.68-10.96;
p < 0.001), and AAMR rose from 2.3 to 3.8 per 100,000 (65%
increase over 7 years).The AAPC 1999-2020 was 2.60 (95% CI:
1.74-3.46; p < 0.05).

In non-Hispanic women, the inflection occurred in 2013
(APC = 6.21, 95% CI: 5.57-6.85; p < 0.001), with AAMR rising
from 3.2 to 4.8 per 100,000 (50% increase). Mean AAPC 1999-2020
was 2.07 (95% CI: 1.67-2.47; p < 0.05). Although lower than that of
Hispanics, the AAPC showed significant long-term increases.

According to the joinpoint regression, the three largest racial
groups had inflection points around 2013-2014, with significantly
increasing trends in the latter segment (p < 0.001; Figure 4).

frontiersin.org


https://doi.org/10.3389/fonc.2026.1745623
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Li et al.

10.3389/fonc.2026.1745623

TABLE 1 EC overall deaths among female adults in the United States 1999-2020.

Year Deaths Female_ Crude Lower 95%  Upper 95%  Age adjust Lower 95%  Upper 95%
population rate (@] Cl rate Cl Cl
1999 | 3087 94123092 3.28 3.16 34 3.03 2.92 3.14
2000 | 3108 94864102 328 3.16 3.39 3.03 2.92 3.13
2001 | 3143 95984408 327 3.16 3.39 3.01 29 3.11
2002 | 3159 96927703 3.26 3.15 3.37 2.96 2.86 3.06
2003 | 3225 97893297 329 3.18 3.41 3.02 291 3.12
2004 | 3226 98921524 326 3.15 337 295 2.84 3.05
2005 | 3191 100097839 3.19 3.08 33 2.87 2.77 298
2006 | 3406 101328442 336 325 347 3.04 2.93 3.14
2007 | 3314 102513830 323 3.12 334 2.90 2.80 3.00
2008 | 3369 103688156 325 3.14 336 2.88 2.78 298
2009 | 3289 104834186 3.14 3.03 324 275 2.66 2.85
2010 | 3573 105717426 338 327 3.49 295 2.85 3.05
2011 | 3645 107004480 341 33 3.52 2.93 2.83 3.02
2012 | 3746 108088829 3.47 335 358 295 2.86 3.05
2013 | 3832 109172782 351 3.4 3.62 2.96 2.86 3.06
2014 | 4090 110581619 37 3.59 3.81 3.08 2.99 3.18
2015 | 4221 111947362 377 3.66 3.88 3.13 3.03 323
2016 | 5336 112990913 472 46 485 3.86 3.76 3.97
2017 | 5873 114358026 5.14 5.00 527 4.14 403 425
2018 | 6349 115265998 551 537 5.64 437 4.26 4.47
2019 | 6712 116084432 578 5.64 5.92 4.52 441 4.63
2020 | 7230 116909132 6.18 6.04 6.33 4.79 4.68 4.90

Mortality across the entire duration rose steadily among Asian/
Pacific Islander women, accelerating sharply from 2014
(APC = 6.85, 95% CI: 4.21-9.56; p < 0.001). The AAMR increased
from 2.1 per 100,000 in 2014 to 3.2 in 2020 (52% rise over 6 years),
with the highest AAPC 1999-2020 of 2.75 (95% CI: 1.33-4.18;
P < 0.05) among all racial groups.

Black women experienced a significant AAMR increase after
2013 (APC = 7.33,95% CI: 6.15-8.53; p < 0.001), the second-highest
acceleration among all groups.

White women exhibited a declining trend from 1999 to 2012,
followed by a sharp reversal after 2013 (APC = 6.10, 95% CI: 5.42-
6.78; p < 0.001). The AAMR rose from 2.9 per 100,000 in 2013 to 4.5
in 2020, a 55% increase over 7 years (Figure 4).

3.3 Trend analysis of endometrial cancer
mortality by urbanization level (1999
2020)

Endometrial cancer AAMR trends varied by urbanization level
(Figure 5). In large central metropolitan areas, mortality declined from
1999 to 2013 (APC = -0.45, 95% CI: —0.79 to —0.10; p = 0.011)—the
only subgroup with a significant early decrease—followed by the
steepest long-term rise (AAPC 1999-2020 = 2.22, 95%
CL: 1.71-2.73; p < 0.05).

The trend for Large Fringe Metro closely mirrored that of Large
Central Metro areas, with a trend reversal occurring in 2013. The
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APC for this phase was 6.55 (95% CI: 5.69-7.42, p < 0.001), with the
AAMR increasing from 2.79 per 100,000 in 2013 to 4.68 per 100,000
in 2020, a 67.7% increase over 7 years. The full period AAPC was
2.21 (95% CI: 1.67-2.75, p < 0.05).

For Medium Metro, the turning point occurred in 2013, with an
APC of 6.27 (95% CI: 5.53-7.02, p < 0.001). The full period AAPC
was 2.04 (95% CI: 1.58-2.50, p < 0.05). Small Metro saw a trend
reversal in 2014, with an APC of 6.15 (95% CI: 4.96-7.36, p < 0.001).

Micropolitan (Nonmetro) had an earlier turning point in 2010,
with an APC of 3.57 (95% CI: 2.83-4.32, p < 0.001), and the smallest
long-term increase, with an AAPC of 1.40 (95% CI: 0.71-2.09,
p < 0.05). Non-Core(Nonmetro) reached their turning point in
2013, with an APC of 4.79 (95% CI: 3.54-6.06, p < 0.001), and a full
period AAPC of 1.54 (95% CI: 0.75-2.34, p < 0.05) (Figure 5).

3.4 Trend analysis of endometrial cancer
mortality by ten year age group (1999-
2020)

Age-specific crude mortality rates were analyzed using
Joinpoint regression (Table 3; Figure 6). The 35-44 years group
showed a trend reversal in 2014 (APC = 1.90, 95% CI: 1.08-2.73;
P <0.001). The 45-54 years group had the earliest inflection in 2012
(APC = 4.12, 95% CI: 3.30-4.95; p < 0.001). In the 55-64 years
group, mortality reversed in 2014 (APC = 6.01, 95% CI: 4.82-7.21;
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Trend Analysis in USA 1999-2020

4.5

Py
=)

Age Adjusted Rate
o

w
=}

25

1998 2000 2002 2004 2006 2008

FIGURE 1

2010
Year

2012 2014 2016 2018 2020

AAMR trends for endometrial cancer among U.S. adult women, 1999-2020.

P <0.001).The 65-74 years group experienced an inflection in 2013
(APC = 8.24, 95% CI: 7.30-9.18; p < 0.001), with the highest
AAPC1999-2020 of 2.71 (95% CI: 2.13-3.29; p < 0.05), reflecting
the greatest absolute mortality burden. The 75-84 years group
reversed in 2013 (APC = 8.36, 95% CIL: 7.53-9.19; p < 0.001),
with an AAPC1999-2020 of 2.26 (95% CI: 1.75-2.77; p < 0.05). The
>85 years group had the latest inflection in 2015 (APC = 10.43, 95%
CI: 8.61-12.28; p < 0.001), the highest post-inflection APC across
all groups.

3.5 Trend analysis of endometrial cancer
mortality by census region (1999-2020)

AAMR trends differed across the four census regions (Figure 7).

In the Northeast, mortality increased gradually from 1999 to
2015 (APC = 0.46, 95% CI: 0.14-0.79; p < 0.05), then accelerated
from 2015 to 2020 (APC = 7.08, 95% CI: 5.76-8.41; p < 0.05),
reaching 5.18 per 100,000 in 2020—the only region with a
continuous upward trajectory.

USA Analysis 1999-2020
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FIGURE 2

Joinpoint regression analysis of AAMR for endometrial cancer among U.S. adult women, 1999-2020. *p < 0.05.
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TABLE 2 EC AAMR, stratified by hispanic origin/race in the United States,
1999-2020.

Age-
adjusted
rate

Lower
95% ClI

Hispanic Upper

95% ClI

Origin/Race

American Indian or 179 L60 198
Alaska Native ’ ’ ’
Asi Pacifi

stan or Factic 2.16 2.08 225
Islander
Black or African

X 5.41 5.32 5.50

American
White 3.15 3.13 3.17
Hispanic or Latino 242 2.36 2.49
Not Hispanic or Latino 3.42 3.40 3.44

The Midwest transitioned to an increasing phase in 2013
(APC = 5.95, 95% CI: 5.11-6.80; p < 0.05), with AAMR rising
from 3.24 per 100,000 in 2013 to 5.10 in 2020, the smallest increase
among regions.

The South showed the most dramatic reversal: a sustained
decline from 1999 to 2013 (APC = -0.57, 95% CI: —0.89 to —0.24;
p < 0.05) followed by the steepest increase from 2013 to 2020
(APC = 7.25, 95% CI: 6.47-8.03; p < 0.05).

The West followed a similar pattern, with a modest decline from 1999
02012 (APC = -0.33, 95% CI: -0.63 to —0.02; p < 0.05) and a subsequent
rise from 2012 to 2020 (APC = 5.75, 95% CI: 5.19-6.31; p < 0.05).

3.6 Trend analysis of endometrial cancer
mortality by state-level (1999-2020)

State-level AAMR varied widely from 1999 to 2020, with a >3-
fold difference between the highest and lowest states (Figure 8). The

10.3389/fonc.2026.1745623

Estimated Annual Percentage Change (EAPC) is used to explain the
average annual increase or decrease in mortality rates. States with
AAMR 26 per 100,000 (lightest shading) were concentrated in the
Northeast, including Vermont, New Hampshire, Massachusetts,
and the District of Columbia—each significantly above the
national average of 3.5-4.0 per 100,000.

Of the 51 states and District of Columbia, 39 (76%) states had a
significant EAPC (p < 0.05), suggesting sustained difficulties with
the control of EC mortality (Figure 9). Seven states had an EAPC
>2.50 (p < 0.001): Arizona (3.28, 95% CI: 1.74-4.85), Louisiana
(3.15, 95% CIL: 1.64-4.68), Colorado (3.02, 95% CI: 1.49-4.57),
Arkansas, Kentucky, Georgia, and Michigan, all significantly
above average national rates. Eight states showed moderate to
high growth (EAPC 2.00-2.49), while for 24 states, the growth
was at a moderate-low rate (EAPC 1.00-1.99), including California,
New York and Texas. 6-8 per 100,000 regions corresponding to
high-AAMR partially overlaid with those of high- EAPC which
signals these regions as high-priority targets for intervention
and prevention.

4 Discussion

This study provided the first objective analysis of endometrial
cancer (EC) age-adjusted mortality rates (AAMRs) among U.S.
adult women using national data spanning 1999 to 2020. A
substantial acceleration in mortality was identified starting in
2013, which Joinpoint regression identified as a location of
inflection. Deaths overall increased 134% during the 22-year
analytic period. These findings establish a crucial timeframe for
research into causes and interventions.

Hispanic Origin Analysis 1999-2020
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FIGURE 3
Joinpoint regression analysis of AAMR for endometrial cancer stratified by Hispanic origin, 1999-2020. *p < 0.05.
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Race Analysis 1999-2020
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FIGURE 4

Joinpoint regression analysis of AAMR for endometrial cancer stratified by race, 1999-2020. *p < 0.05.

4.1 Overall mortality trends and the Identifying 2013 as the precise inflection point for the

Signiﬁcance of the 2013 tu rning point accelerated mortality trend enables a targeted investigation of
factors that may have altered EC incidence and/or survival during

The age-adjusted mortality rate (AAMR) for EC increased by  this period. These might include: convergence of metabolic risk
88%, from 3.28 to 6.18 per 100,000, between 1999 and 2020.  components (such as obesity and diabetes) that drive EC incidence
Joinpoint regression identified a stable phase from 1999 to 2013  (13), hormonal change related to replacement therapies (14), rising
(APC = -0.22, 95% CI: -0.49 to 0.04) followed by a sharp rise from  incidences of aggressive types of estrogen receptor-positive/
2013 to 2020 (APC = 6.25, 95% CI: 5.62-6.88), consistent with  sensitive (EC) (15), and revised diagnosis based on new genetic
earlier reports of rising incidence and mortality (12). definitions (11, 16).

Distribution of EAPC by State
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FIGURE 5
Joinpoint regression analysis of AAMR for endometrial cancer stratified by urbanization level, 1999-2020. *p < 0.05.
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TABLE 3 EC ten year age group AAPC results, 1999-2020.

10.3389/fonc.2026.1745623

Ten-year age groups Time_period Lower 95% ClI Upper 95% CI Significant
35-44 years 1999 - 2020 0.96 0.52 1.41 Yes
45-54 years 1999 - 2020 1.71 1.11 2.31 Yes
55-64 years 1999 - 2020 2.4 1.76 3.04 Yes
65-74 years 1999 - 2020 2.71 213 3.29 Yes
75-84 years 1999 - 2020 2.26 1.75 2.77 Yes
85+ years 1999 - 2020 1.77 0.98 2.58 Yes

4.2 Differences and implications in
mortality trends of population subgroups

An important finding emerging out of this investigation is that
there exist significant differential mortality rate trends among
populations, which can be used for designing public health strategies.
Firstly, comparing on the criteria of races and ethnicities, it is found out
that there exist glaring inequities. Non-Hispanic females have been
found to have a significant risk of mortality compared with Hispanic
females. Black females have been found to have the highest AAMR in
every racial category, and their increasing pattern is alarming. This can
be affected by a myriad of inherent socioeconomic reasons (17, 18),
disparities in healthcare accessibility (19, 20), disparities in awareness
about symptoms for high risk (21), and inherent tumor behavior
patterns (22-24) between races. There have been suggestions about a
higher propensity for aggressive types of endometrial cancer among
black people (17, 25, 26). Our findings emphasize that future public
health interventions should prioritize attention to these high-risk
ethnic groups to reduce growing health disparities.

Second, at the geographic and urban-rural levels, we observe
significant spatial aggregation and growth differences. The

Northeast exhibits consistently high levels of AAMR, while some
states (e.g., Arizona, Louisiana) exhibit extremely high rates of
mortality increase (EAPC). In addition, the degree of urbanization
was positively associated with increased mortality, particularly in
large central metropolitan areas, which may reflect increased
exposure to risk factors associated with urbanized lifestyles (e.g.,
sedentary lifestyle, dietary changes) (27-30), as well as diagnostic
bias associated with better diagnostic systems in urban areas (31).
The identification of these geographic “hot spots” provides data
support for local health departments to develop more precise
regional prevention and control strategies.

Finally, in the age stratification, although mortality rates are on
an upward trend in all age groups, the turning point for all groups is
strikingly concentrated between 2013 and 2015. This phenomenon
further supports the hypothesis that “common drivers” were at
work during this period. Notably, the 65-and-over age group had
the highest base rate of mortality and the most pronounced upward
slope, suggesting that the threat of EC to older women will become
more acute as the U.S. population ages, and that enhanced health
education and clinical management are needed for this group
(32, 33).

Ten Year Age Group Analysis 1999-2020
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FIGURE 6

Joinpoint regression analysis of crude mortality rates for endometrial cancer stratified by ten year age group, 1999-2020. *p < 0.05.
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FIGURE 7

Joinpoint regression analysis of AAMR for endometrial cancer stratified by census region, 1999-2020. *p < 0.05.

4.3 Potential explanations for the upward
trend in mortality

Synthesizing our data and research, we hypothesize that the
following factors may collectively explain the observed increase in
mortality, especially the acceleration after 2013:

4.3.1 Lagged effect of the obesity pandemic

Obesity is recognized as an important risk factor for
endometrial cancer (34), with a well-documented latency period

of 10 to 15 years from obesity onset to the development of life-
threatening obesity-related malignancies. Nationwide U.S. survey
data (2001-2017) show that adult obesity prevalence was stable
from 2001 to 2013 and then rose by 18% in 2013-2017 relative to
2009-2013 (35). The 2013 inflection point in EC mortality thus
reflects the cumulative lagged effect of population-wide obesity
exposure in prior decades on EC incidence, which—when
combined with survival-limiting factors—translated into a marked
rise in mortality. Epidemiological principles and the temporal trend
of the U.S. obesity epidemic support this causal linkage between
historical obesity exposure, elevated EC incidence, and the
subsequent 2013 mortality uptick.
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FIGURE 8

Geographic distributionmap of AAMR for endometrial cancer by state.
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EC Age-Adjusted Mortality Rate Stratified by State.
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FIGURE 9
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Geographic distribution map of estimated annual percentage change (EAPC) in endometrial cancer mortality by state. EAPC, estimated annual

percentage change.

4.3.2 Increased proportion of aggressive
subtypes

EC is mainly categorized into type I (estrogen-dependent),
which has a better prognosis, and type II (non-estrogen-
dependent), which has a poor prognosis. Some studies have
shown that the incidence of type II EC has increased faster than
that of type I in recent years, and the increase in the proportion of
type II EC has directly pushed up the overall mortality rate due to its
high degree of malignancy and poor response to conventional
treatment (36, 37). The rising incidence of type II EC is a core
driver of the post-2013 mortality increase, driven by 2013 molecular
diagnostic standardization and changing risk factor profiles with
clear temporal relevance. First, the landmark 2013 integrated
genomic characterization study of endometrial cancer. This
diagnostic revolution corrected the previous misclassification of
type II subtypes as high-grade endometrioid cancer, objectively
revealing the true mortality of aggressive subtypes and forming the
diagnostic basis for the 2013 inflection point. Second, changes in
demographic characteristics and clinical risk factors directly
promote the incidence growth of invasive subtypes. Different
from type I EC associated with obesity, the occurrence of type II
subtype is closely related to advanced age (38). In 2013, the
population aged 65 years and above in the United States reached
44.7 million, accounting for 14.1% of the total population. This
proportion was significantly higher than that in 2010 (13.0%).
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Additionally, the proportion of this age group exceeded 15% in
19 states, indicating the rapid expansion of the high-risk elderly
population. The accelerated aging of the population and the
expansion of the elderly female population may maintain the
absolute number of deaths from type IT carcinoma at a high level.
It may even offset the decrease in standardized mortality brought by
some advances in diagnosis and treatment (39). This finding is
highly consistent with the mortality inflection point of 2013.

4.3.3 Lack of screening tools and treatment
bottlenecks

Unlike cervical cancer, endometrial cancer currently lacks an
effective routine screening method (40). As a result, many patients
are diagnosed only when they develop symptoms (e.g.,
postmenopausal bleeding), which are usually already in advanced
stages (41). Meanwhile, although targeted therapies and
immunotherapies offer new hope for patients with advanced or
recurrent endometrial cancer (42), their limited applicability to the
population and the high cost of treatment limit their widespread use
and may not be effective in counteracting the risk of death
associated with the increase in morbidity and invasive subtypes.
Only a small subset of patients could benefit from these novel
treatments, which failed to counteract the mortality risk from the
rising incidence of aggressive subtypes and further exacerbated the
post-2013 mortality surge.
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4.4 Strengths and limitations of the study

The strength of this study lies in the use of high-quality national
mortality surveillance data from the CDC with a long time horizon,
large sample size, and robust results. Through the application of the
Joinpoint regression model, we were able to accurately identify and
quantify changes in mortality trends, which is an important
improvement over previous studies. However, as an ecological
study based on population-based mortality, individual clinical
data (e.g., BMI, comorbidities, tumor histological subtypes,
molecular typing, and treatment regimens) were not available in
this study, thus preventing direct validation of some of the potential
explanatory factors. Further, our failure to identify any cross-
sectional comparisons with current data available in other
developed nations made it difficult for us to evaluate trends in
mortality due to endometrial cancer in America.

4.5 Public health implications and
conclusions

In conclusion, the present study reports that endometrial cancer
mortality in adult women in the United States has shown a marked
and rapidly accelerating upward trend over the last two decades
with a clear inflection point around 2013 with important differences
across populations and geographies. This finding sounds a public
health alarm that thorough investigations into the causes of the
mortality acceleration post-2013 are urgently needed. Public health
policies should focus on high-risk groups (e.g. Black women) and
areas with steep mortality increases, and create more targeted
prevention and early detection strategies at the same time.
Improvements should be made in public education to raise
awareness of warning signs like postmenopausal bleeding. In
addition, the development and availability of novel treatments
should also be promoted. This study offers useful information on
endometrial cancer disease burden dynamics in the United States. It
provides guidance for future research inquiries and the
development of population-based cancer prevention and control
strategies at the national level.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: the CDC Wide-Ranging Online Data for
Epidemiologic Research (WONDER) database.
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