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Abstract Key Points

. . . . . Question Are reproductive factors and
IMPORTANCE Despite evidence of an association between reproductive factors and endometrial . ] )
. . ) o . . endometrial cancer risk associated
cancer risk, prospective studies have been conducted mainly in non-Asian countries.

OBJECTIVE To assess the association between reproductive factors, such as number of deliveries,
age at menarche, or menopause, and endometrial cancer risk.

DESIGN, SETTING, AND PARTICIPANTS This cohort study used pooled individual data from 13
prospective cohort studies conducted between 1963 and 2014 in the Asia Cohort Consortium.
Participants were Asian women. Data analysis was conducted from September 2019 to April 2023.

EXPOSURES Reproductive factors were assessed using a questionnaire in each cohort.

among individuals in East Asia?

Findings In this pooled cohort study of
332 625 women including 1005
endometrial cancer cases from 13 Asian
cohort studies, late menarche, early
menopause, and a greater number of
deliveries were associated with a lower
risk of endometrial cancer.

Meaning The findings from this large

MAIN OUTCOMES AND MEASURES The main outcome was time to incidence of endometrial
cancer. A Cox proportional hazards model was used to calculate hazard ratios (HRs) and 95% Cls.

pooled analysis in Asia, which are
consistent with previous evidence, may
have an impact on the understanding

of risk factors for endometrial cancer.
RESULTS A total of 1005 endometrial cancer cases were detected among 332 625 women (mean

[SD] age, 54.3 [10.4] years) during a mean (SD) of 16.5 (6.4) years of follow-up. Increasing number of
deliveries was associated with a decreased endometrial cancer risk in a dose-response manner (=5 *+ Supplemental content
deliveries vs nulliparous [reference]: HR, 0.37; 95% Cl, 0.26-0.53; P for trend < .001). Compared
with menarche at younger than 13 years, menarche at 17 years or older had an HR of 0.64 (95% Cl,
0.48-0.86; P for trend < .001). Late menopause (age =55 years) showed an HR of 2.84 (95% Cl,

1.78-4.55; P for trend < .001) compared with the youngest age category for menopause (<45 years).

Author affiliations and article information are
listed at the end of this article.

Age at first delivery, hormone therapy, and breastfeeding were not associated with endometrial
cancer risk.

CONCLUSIONS AND RELEVANCE This large pooled study of individual participant data found that
late menarche, early menopause, and a higher number of deliveries were significantly associated
with a lower risk of endometrial cancer. These convincing results from Asian prospective studies add
to the growing body of evidence for the association between reproductive factors and

endometrial cancer.
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Introduction

Endometrial cancer is the sixth most common cancer among women worldwide and accounted for
2% of new cancer cases and 1% of deaths in 2020." The region-specific incidence varies worldwide;
the age-standardized rate (per 100 000) was 21.1in North America and 8.2 in Eastern Asia.%> In
addition to regional variations, the incidence rate differs according to race. According to the
Surveillance, Epidemiology, and End Results Program in the United States, the incidence rate was
28.0 among non-Hispanic White people and 22.6 among Asian and Pacific Islander people.*
Although previous studies have prospectively investigated reproductive factors and the risk of
endometrial cancer in the United States and Europe,”” limited studies in this regard have emanated
from Asian countries.®

The endometrium modifies its structure in response to the menstrual cycle, with fluctuations in
estrogen and progesterone levels. It has been hypothesized that unopposed estrogen exposure
leads to endometrial hyperplasia, which increases the risk of endometrial cancer.>'® Reproductive
factors, such as parity, age at menarche, and menopause, are potentially associated with differences
in unopposed estrogen exposure among individuals and might lead to different endometrial cancer
risks. Prospective studies have examined these associations,”” and meta-analyses including case-
control and prospective studies have been published."" According to an umbrella review, which
included 171 meta-analyses of 1354 individual studies of 53 risk factors, parity, higher age at last birth,
and higher age at menarche were associated with a decreased risk of endometrial cancer.'®
Moreover, many previous studies have shown that multiparity, higher parity, and early menopause
are associated with a decreased risk of endometrial cancer.*'> However, the association of some
factors, such as age at the first pregnancy or breastfeeding, with endometrial cancer risk has been
controversial in prospective studies.>”™*

In Asian countries, investigating factors associated with endometrial cancer in a single
prospective cohort is likely to be difficult because the incidence rate of endometrial cancer is
relatively low.23 Therefore, in this study, we pooled 13 Asian prospective cohort studies in the Asia
Cohort Consortium (ACC), aiming to investigate the association between reproductive factors and
endometrial cancer with a large sample size.

Methods

Study Population

ACC s a consortium of prospective studies conducted in Asia. The details of the ACC have been
described elsewhere.””""® Thirteen cohort studies were included in the endometrial cancer project,
among which 8 were conducted in Japan,?°%” 3 were conducted in Korea,?®3° 1in China,>'and 1in
Singapore.®? These cohort studies provided information on reproductive factors, the incidence of
endometrial cancer, follow-up duration, and potential confounders, such as age, current smoking
status, and alcohol drinking status at the baseline. We excluded participants with the following
characteristics: male sex (n = 241676); missing data regarding sex and age (n = 2422); history of
endometrial cancer at the baseline survey (n = 1039); follow-up duration of O or less or missing

(n =1858); history of hysterectomy at baseline (n = 10 004); body mass index (BMI [calculated as
weight in kilograms divided by height in meters squared]) of less than 14 or greater than 45

(n = 7571); and missing data on parity (n = 15 884). A total of 332 625 participants were included in
this study.

Ethics Approval and Consent to Participate

The institutional review board of the National Cancer Center Japan approved the protocol for the
analysis in the ACC. Each cohort study protocol, including that pertaining to informed consent, was
approved by the respective institutional ethics committees. Reporting of this study followed the
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Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline.

Exposure, Outcome, and Other Variables

Our working group in the ACC cleaned the data to harmonize responses to different questions in the
participating cohort studies. The detailed process is described in the eAppendix in Supplement 1. For
example, given that the response to number of deliveries was categorical in 2 participating studies,
we used the categorical values in the analysis and defined the cutoff values included in the original
categories. Regarding the question about pregnancy, we focused on the number of deliveries (full-
term births) rather than the number of pregnancies because most cohorts asked this. Moreover, we
defined the plausible range of the age at first delivery (10-49 years), age at menarche (10-23 years),
and menopause (=20 years), and responses to age beyond this range were treated as missing so as
not to include implausible answers in the analyses.

Regarding reproductive factors, questions pertaining to pregnancy (never and ever), the
number of deliveries (0, 1-2, 3-4, and =5 times), age at first delivery (=20, 21-25, 26-30, and =31
years or nulliparous), age at menarche (<13, 13-14, 15-16, and =17 years), menopausal status
(premenopausal and postmenopausal), age at menopause (<45, 45-49, 50-54, and =55 years),
breastfeeding status (never and ever), and hormone therapy (HT) status (never and ever) were asked
in the baseline questionnaire of each prospective study. A limited number of cohorts included
questions pertaining to breastfeeding and HT status. Since oral contraceptive (OC) use (never or
ever) was asked in 5 cohorts, we did not assess the association of OC use with the risk of endometrial
cancer. Also, since the number of deliveries was not assessed in the Life Span Study (LSS), results
regarding the number of deliveries were not included. In addition, the Japan Collaborative Cohort
Study (JACC) and LSS included questions about age at first pregnancy (not delivery).

The incidence of endometrial cancer was determined in each prospective study via linkage to
local cancer registries. The International Classification of Diseases for Oncology, Third Edition, codes
for endometrial cancer are C54 and C55.9. First primary cancer was included in this study.
Information on whether the endometrial cancer was primary, secondary, or more was collected in
each cohort and submitted to the study coordinating center. Because information regarding
morphological and histological codes was submitted for a limited number of cohorts, topological
codes were used for the definition. Age (continuous), BMI (continuous), current smoking status (yes
and no), and current alcohol consumption status at the baseline (yes and no) were considered as
possible confounding variables in the model.

Statistical Analysis

This analysis was conducted from September 2019 to April 2023. In the present analysis, we
examined the association between reproductive factors and endometrial cancer incidence using
hazard ratios (HRs) and 95% Cls in the Cox proportional hazards model. The shared frailty model was
applied to pooled individual data, and we used the variable of a cohort in the RANDOM statement of
the PHREG procedure in SAS software.3* We created 2 statistical models: age-adjusted and
multivariable-adjusted. The age-adjusted model incorporated adjustment for age at the baseline,
while the multivariable-adjusted model incorporated adjustment for age at the baseline, current
smoking status, current drinking status, and other reproductive factors (age at menarche and
menopause were adjusted in the model of parous status, number of deliveries, and age at first
delivery; age at menopause and parous status were adjusted in the model of age at menarche; age at
menarche and parous status were adjusted in the model for age at menopause; parous status, age
at menarche, and menopause were adjusted in the model for HT use and breastfeeding). Regarding
missing values for menopausal status, we defined postmenopausal when participants’ menopausal
status was missing and their age was 54 years or older and those aged 44 years or younger were
defined as premenopausal because the median age at menopause is approximately 50 years among
Japanese women, and these statuses were plausible.>* On the other hand, the menopausal status
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of participants with age 45 to 53 years was left as a missing at the time of this variable cleaning. Next,
5 rounds of multiple imputation were performed on the pooled individual data for missing adjusted
variables. Reproductive factors, age at the baseline, BMI, follow-up duration, and diagnosis of
endometrial cancer were included in the multiple imputation procedure in SAS, and the Markov chain
Monte Carlo method was used. The 5 calculated estimates were combined into the final estimates
according to Rubin rule using the SAS MIANALYZE procedure. To calculate the P for trend, we used
the mean value of each category when there was a range of values in that category. For example, for
age 45 to 49 years in the second category of age at menopause, we applied 47 to calculate P for
trend. We performed stratified analyses classified by BMI (greater or less than the median),
menopausal status, and parity. In addition, because nulliparous women could not be distinguished
from women who did not report age at first pregnancy in LSS, we further examined associations
excluding LSS to confirm the consistency of the results. All statistical analyses were performed using
SAS version 9.4 (SAS Institute Inc), and P < .05 indicated statistical significance.

Results

Among 332 625 women (mean [SD] age, 54.3 [10.4] years at baseline) from 13 cohort studies, a total
of 1005 endometrial cancer cases were observed. The baseline characteristics of the cohort studies
are presented in Table 1. The mean participants’ age at baseline ranged from 49.5 to 61.2 years. More
than 90% of the participants experienced pregnancy, except those included in the LSS. A majority
of participants reported experiencing menarche at age 13 to 16 years and menopause at age 45 to
54 years.

The results pertaining to associations between reproductive factors and the risk of endometrial
cancer are shown in Table 2. Participants who reported ever being pregnant showed a significantly
lower risk of endometrial cancer than the nulliparous group (HR, 0.54; 95% Cl, 0.48-0.67). An
increased number of deliveries was associated with a decreased risk of endometrial cancer.
Compared with nulliparous women, the HRs for women with 1to 2, 3 to 4, and 5 or more deliveries
were 0.54 (95% Cl, 0.42-0.70), 0.50 (95% Cl, 0.38-0.64), and 0.31(95% Cl, 0.22-0.45),
respectively (P for trend < .001). Among parous women, when the lowest category of number of
deliveries (1-2) was set as a reference, the HRs for the highest category (=5 deliveries) was 0.57 (95%
Cl, 0.42-0.78) (P for trend = .003). The results adjusted for age as a categorical variable were similar
and are shown in eTable 1in Supplement 1.

Older age at menarche and younger age at menopause were significantly associated with a
lower risk of endometrial cancer. When the youngest categories of age at menarche (<13 years) and
menopause (<45 years) were defined as references, the HR of the highest age at menarche (=17
years) was 0.64 (95% Cl, 0.48-0.86; P for trend = .004) and that of menopause (=55 years) was
2.84(95% Cl, 1.78-4.55; P for trend < .001). Age at first delivery, HT use, and breastfeeding were not
associated with endometrial cancer risk, although point estimates of the HR for HT use and ever
breastfeeding were less than 1.0. We examined the influence of one study by excluding each study,
but the results did not change largely (eTable 2 in Supplement 1). Moreover, the results did not
change significantly when missing values were treated as a single category.

The Figure shows the results stratified by BMI, menopausal status, and parity, and the detailed
results are shown in eTable 3 in Supplement 1. Most results were similar to those obtained in the main
analyses. Because the number of cancer cases became small due to stratification, the associations
of pregnancy among postmenopausal women and the number of deliveries among parous women
with lower BMI in the premenopausal group were not statistically significant. In addition, because the
number of deliveries was not asked in LSS, we examined the association excluding LSS (eTable 4 in
Supplement 1). Although the results were not largely changed, the results for age at menarche were
no longer statistically significant.
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Discussion

In this pooled analysis comprising 332 625 participants from 13 cohort studies, parity, a greater
number of deliveries, late menarche, and early menopause were associated with a lower risk of
endometrial cancer among Asian women. Because there are a limited number of prospective reports

Table 2. Association Between Reproductive Factors and Endometrial Cancer Risk Among Prospective Cohorts in the Asia Cohort Consortium

Age-adjusted HR

Multivariable-adjusted

Multivariable-adjusted

Factor No. of cases No. of participants (95% CI)? (with LSS)® (excluding LSS)®

Pregnancy
Never 103 23035 1 [Reference] 1 [Reference] 1 [Reference]
Ever 902 309590 0.58 (0.47-0.71) 0.54 (0.48-0.67) 0.51 (0.40-0.65)

No. of deliveries
0 72 14298 1 [Reference] NA 1 [Reference]
1-2 496 152056 0.58(0.45-0.75) NA 0.54 (0.42-0.70)
3-4 276 101606 0.56 (0.43-0.72) NA 0.50(0.38-0.64)
25 54 34166 0.37(0.26-0.53) NA 0.31(0.22-0.45)
P for trend NA NA <.001 NA <.001

No. of deliveries among parous

women
1-2 496 152 056 11 [Reference] NA 1 [Reference]
3-4 276 101 606 0.94 (0.80-1.10) NA 0.90 (0.76-1.06)
25 54 34166 0.61(0.45-0.83) NA 0.57 (0.42-0.78)
P for trend NA NA .01 NA .003

Age at first delivery among parous

women, y©
<20 97 34418 1 [Reference] 1 [Reference] 1 [Reference]
21-25 451 152016 1.05(0.84-1.31) 1.11(0.89-1.39) 1.05(0.82-1.33)
26-30 278 95634 0.91(0.71-1.16) 0.99 (0.77-1.26) 0.94(0.73-1.21)
231 63 21169 0.91 (0.66-1.26) 0.99(0.72-1.37) 0.91 (0.65-1.28)
P for trend NA NA 12 .20 .20

Age at menarche, y
<13 93 23751 1 [Reference] 1 [Reference] 1 [Reference]
13-14 402 109950 0.95(0.76-1.20) 0.99(0.79-1.24) 0.99 (0.78-1.25)
15-16 336 110560 0.84(0.67-1.07) 0.89(0.70-1.13) 0.91(0.71-1.16)
217 105 53353 0.60 (0.45-0.80) 0.64 (0.48-0.86) 0.66 (0.49-0.89)
P for trend NA NA <.001 <.001 .002

Age at menopause among

postmenopausal women, y
<45 39 27479 1 [Reference] 1 [Reference] 1 [Reference]
45-49 122 66324 1.32(0.92-1.89) 1.33(0.92-1.91) 1.36 (0.93-2.00)
50-54 235 84221 2.15(1.52-3.04) 2.14 (1.51-3.02) 2.12 (1.46-3.06)
255 35 10249 2.92(1.82-4.67) 2.84(1.78-4.55) 2.90(1.77-4.75)
P for trend NA NA <.001 <.001 <.001

HT used
Never 586 169003 1 [Reference] NA 1 [Reference]
Ever 17 10246 0.57 (0.35-0.93) NA 0.62 (0.38-1.01)

Breastfeeding®
Never 55 15189 1 [Reference] NA 1 [Reference]
Ever 246 97195 0.77 (0.57-1.04) NA 0.76 (0.56-1.02)

Abbreviations: HR, hazard ratio; HT, hormone therapy; LSS, Life Span Study; NA, not

applicable.

@ Adjusted for age at baseline. HRs were calculated using the Cox proportional hazard

frailty model (with random effects).

breastfeeding. HRs were calculated using the Cox proportional hazard frailty model

(with random effects).

pregnancy (not delivery).

¢ Japan Collaborative Cohort Study and LSS included questions about the age at first

b Adjusted for age at baseline, body mass index, age at menarche, age at menopause d Model for HT use included 8 cohorts and that for breastfeeding included 7 cohorts.

(including premenopausal), current smoking, current drinking, parity, HT use, and
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owing to the low incidence of endometrial cancer, this report provides evidence regarding
reproductive factors and endometrial cancer in Asian countries.
The results regarding multiparity, age at menarche, and age at menopause in this study were
consistent with previously published evidence. In an umbrella review,'® parity showed strong
evidence, delay in achieving menarche showed suggestive evidence, and prolonged breastfeeding
showed weak evidence of a lower risk of endometrial cancer. Although that review included 171 meta-
analyses, only 6 focused on the reproductive factors investigated in this study. Among more than
100 individual studies included in these 6 meta-analyses, 7 were from Asian countries, and only 2
were prospective. Regarding other reproductive factors investigated in other meta-analyses, an

increase in parity and early menopause showed an association with a lower risk of endometrial
cancer, similar to the results of our study.™> One systematic review>® showed that breastfeeding

Figure. Stratified Analyses Between Reproductive Factors and Endometrial Cancer Risk by Body Mass Index (BMI),

Menopausal Status, and Parous Status

Hazard ratio
(95% Cl)

Pregnancy, ever vs never
BMI <median
BMI >median
Premenopausal
Postmenopausal

No. of deliveries, >5 vs 0
BMI <median
BMI >median
Premenopausal
Postmenopausal

No. of deliveries among parous women, >5 vs 1-2

BMI <median
BMI >median
Premenopausal
Postmenopausal

Age at first delivery, >31yvs <20y
BMI <median
BMI >median
Premenopausal
Postmenopausal

Age at menarche, >17 yvs <13y
BMI <median
BMI >median
Premenopausal
Postmenopausal
Nulliparous
Parous

Age at menopause among postmenopausal women, >55y vs <45y

BMI <median
BMI >median
Nulliparous
Parous

HT use, ever vs never
BMI <median
BMI >median
Premenopausal
Postmenopausal
Parous

Breastfeeding, ever vs never
BMI <median
BMI >median
Premenopausal
Postmenopausal

0.60 (0.44-0.82)?
0.50(0.38-0.67)?
0.41(0.31-0.53)?
0.72 (0.49-1.04)

0.50 (0.28-0.90)
0.25 (0.16-0.40)2
0.26 (0.12-0.57)2
0.47 (0.29-0.77)?

0.68(0.42-1.10)
0.54(0.36-0.81)?
0.63(0.29-1.35)
0.61(0.43-0.87)?

0.96 (0.54-1.70)
1.02 (0.69-1.51)
0.73(0.43-1.22)
1.20(0.77-1.87)

0.55(0.34-0.91)
0.66 (0.47-0.94)?
0.71(0.46-1.09)
0.69 (0.44-1.08)2
0.44 (0.18-1.09)
0.67 (0.49-0.91)?

4.26 (1.98-9.18)2
2.32(1.28-4.22)?
2.01(0.37-10.9)
2.96 (1.81-4.84)?

0.76 (0.38-1.55)
0.50(0.26-0.97)?
0.82(0.42-1.60)
0.42(0.21-0.85)?
0.58 (0.34-0.97)?

0.81(0.52-1.27)
0.70(0.47-1.05)
0.79(0.52-1.18)
0.76 (0.48-1.21)
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The model for hormone therapy (HT) use included 8
cohorts and that for breastfeeding included 7 cohorts.
Detailed results are in eTable 3 in Supplement 1.
Models were adjusted for age at baseline, BMI, age at
menarche, age at menopause (including
premenopause), current smoking, current drinking,
parity, HT use, and breastfeeding, except for the
stratification variable. Japan Collaborative Cohort
Study and Life Span Study included a question about
the age at first pregnancy (not delivery).

@ Significant (P < .05) trend of categories of each
reproductive factor.
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was significantly associated with a reduced relative risk (RR) of endometrial cancer, particularly in
North America (6 studies; RR, 0.87; 95% Cl, 0.79-0.95) but not in Asia (4 studies; RR, 0.58; 95% Cl,
0.31-1.07).% Consistent with these results, we did not find a significant association between
breastfeeding and endometrial cancer. Breastfeeding, which suppresses ovulation, may reduce the
risk of endometrial cancer. Although our pooled results can be regarded as including the maximum
number of cases possible from Asian prospective studies, further studies including information on
the duration of breastfeeding and a larger number of cancer cases might be required to establish
evidence for the association between breastfeeding and endometrial cancer.

Given that the age at menarche is likely to be higher in Asian populations than in European and
US populations,® a different category of menarche age was used in Asian studies. We included
cohorts in which data pertaining to age were acquired categorically, with the lowest and highest
categories being the ages of 13 years or younger and 17 years or older, respectively, whereas studies
conducted in Europe and the United States applied the lowest and highest age categories of 11 years
and 14 or 15 years, respectively.>®™ On the other hand, the category of age at menopause was similar,
although natural menopause has been shown to occur at a later age among Japanese Americans than

in other ethnic groups.>” Some Western studies applied the lowest age category of 50 years®%;

however, an age category of 45 years or younger was used overall, regardless of the country.>”>”
Although the categories varied slightly among studies and countries, the associations between age
at menarche and menopause and endometrial cancer were consistent.

Moreover, age at menarche and menopause are influenced by BMI.3° The consistent results
from Asian countries with lower BMI (mean BMI, 22.0-24.6 in our analysis) are worth reporting to
broaden the evidence. In a dose-response meta-analysis of BMI,*° the risk of endometrial cancer
increased more obviously when BMI was 25 or greater. In our analysis, the P value for the interaction
between the higher and lower BMI groups was not significant, and the trend of age at menopause
in the low BMI group was significant (median BMI, approximately 23). While some reproductive
factors, such as the number of deliveries, did not show significant associations in the low-BMI group,
it is possible that protective effects of these factors may occur in higher-BMI groups. However, the
limited number of cases in the low-BMI group indicates the need for further studies with larger
numbers of participants from lower-BMI populations. The presence of unopposed estrogen underlies
the association between selected reproductive factors and the risk of endometrial cancer.®'04!
Excess estrogen causes endometrial cell proliferation and is a risk factor for endometrial cancer.*?
Parity, menarche, and menopause cause changes in estrogen and progesterone levels. For example,
parous women have lower estrogen levels than nulliparous women.*? In line with this, higher age at
last birth has been proposed to be associated with a lower risk of endometrial cancer because
decreased estrogen levels accompanying pregnancy among women approaching menopause may
have a protective effect against cancer. Moreover, OC use might reduce the cancer risk, and HT
(especially estrogen therapy) is a potential risk factor for endometrial cancer.***> However, in the
present study, age at last birth, OC use, and type of HT could not be investigated as exposure or
confounding factors because the age at last birth and type of HT were not included in the
questionnaires, and OC and HT use were uncommon in Asian countries, particularly in the 1990s.
According to data from the United Nations in 2019, the estimated prevalence rates of OC use were
2.9% in Japan and 3.3% in Korea, compared with 15.1% in North America and 19.1% in European
countries.*® Regarding HT use, the total prevalence reported in surveys of nurses in Japan was
13.8%, which was lower than that in non-Asian countries.*” Although most of the participating
cohorts did not include information on the type of HT, a Korean study*® found that the proportion of
HT use among women older than 40 years was 7.8%, and the rate of estrogen therapy was 3 times
higher than that of estrogen-plus-progesterone therapy in 2002.4 In the future, such a study
including HT type may be required because the lifestyle in Asian countries may be westernized.
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Strengths and Limitations
This study has strengths. To our knowledge, it is the largest pooled analysis of Asian prospective
studies with a large number of cases and long follow-up durations. Although generalizability of
results was limited to Asians, individual data from multiple sites in Asia were collected and analyzed.
However, our study also has several limitations. First, each cohort used a different
questionnaire, and questions regarding reproductive factors differed slightly among the participating
cohorts. Although we checked each questionnaire, and data cleaning was performed by a working
group, JACC and LSS included questions about the age at first pregnancy, and categorical variables
were applied to include all possible cohorts. Second, not all cohorts were asked about all
reproductive factors investigated in this study, such as a history of hysterectomy, duration of
breastfeeding, type of HT, and number of deliveries in LSS. Histological cancer types or types | and |l
classifications were not considered in this study because morphological information was obtained
in 5 cohorts. As obesity and reproductive factors might be influenced more by type Il tumors,*®
further studies including endometrial cancer types are essential. Moreover, we did not collect
information on the history of cancer other than endometrial cancer in this study, and participants
with a history of cancer other than endometrial cancer were not excluded from analyses. Third,
confounding factors other than age, country, smoking status, and drinking status were not included
in the model. Physical activity, family history of endometrial cancer, and education level might be
important confounding factors but could not be adjusted for in this study due to lack of data.
Although further studies with full adjustment are ideal, we observed an HR trend that is consistent
with the existing evidence, and these confounding factors may not have changed the results. Fourth,
because we collected the data on reproductive factors at baseline, misclassification may have
occurred, especially for factors such as menopausal status that change with time. Harmonization of
time-varying data should be considered in future studies.

Conclusions

In conclusion, among 1005 endometrial cancer cases recorded in 13 Asian cohort studies comprising
332 625 women, late menarche, early menopause, and a higher number of deliveries were
significantly associated with a lower risk of endometrial cancer. These results are consistent with
previous evidence emanating mainly from non-Asian countries. Breastfeeding was not significantly
associated with endometrial cancer in this study. Since Asian countries are characterized by a low
incidence of endometrial cancer, this study contributes to expanding the generalizability of evidence
on the risk and protective factors for endometrial cancer.
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