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Abstract 

Endometrial cancer is a common gynecological cancer that occurs frequently in perimenopausal and postmenopausal 
women. Several factors influence the incidence of endometrial cancer, such as age, family history of cancer, Body Mass 
Index, parity, diabetes mellitus, age at menarche, menopausal status, and age at first birth. This study aims to determine 
the risk factors associated with endometrial cancer in Dr. Soetomo's hospital in Surabaya. This research uses an analytical 
observational design with a case-control approach. The subjects were chosen by convenience sampling, and 70 patients in 
the case group and 69 in the control group were obtained. Bivariate analysis using Mann-Whitney and Chi-square, then 
multivariate analysis using the logistic regression test with significance p<0.05. The results showed that age, family 
history of cancer, diabetes mellitus, menopausal status, and age at first birth were related to endometrial cancer. Body 
mass index, parity, and age at menarche are variables not associated with endometrial cancer. Diabetes mellitus is the 
most dominant factor in increasing endometrial cancer incidence with Odd Ratio (OR)= 7.085 (95% CI; 1.299-38.637). 
This research provides information about what factors are related to and influence the incidence of endometrial cancer. 
The development of these findings needs to be carried out in a larger sample size and using a cohort study. 
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1. Introduction 

A prevalent gynecological malignancy that often affects postmenopausal and perimenopausal women is 
endometrial cancer [1]. Generally, endometrial cancer prognosis is good because the majority of women 
present at an early stage. However, it is estimated 20% of patients are dying as a result of this disease, which 
is associated with women who present and diagnosed at an advanced age so that the prognosis for recurrence 
is poor [2], [3]. 

Endometrial cancer growth is brought on by genetic mutations, prolonged estrogen stimulation, and 
lifestyle modifications. Prolonged exposure to estrogen without resistance from progesterone triggers 
endometrial cancer [4], [5]. A high increase in the incidence of endometrial cancer has been linked to multiple 
studies that have found a relationship between estrogen exposure factors and obesity, nulliparity, early 
menarche, menopausal status, anovulation or oligo ovulation, polycystic ovary syndrome (PCOS), and a 
family history of endometrial and colorectal cancer [6], [7]. Genetic mutations linked to Lynch syndrome, 
Cowden syndrome, and polymerase prof-reading polyposis are among the genetic variables that are also risk 
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factors for endometrial cancer [8]. The high incidence coincides with several lifestyle factors such as 
increasing obesity, increasing age and older age at first birth [9]. The growth of endometrial cancer can also be 
caused by hyperinsulinemia and increased levels of the insulin hormone growth factor in patients with 
diabetes mellitus, resulting in increased endometrial proliferation [6]. 

Apart from risk factors, there are protective factors, several study results also state that late menarche, early 
menopause and the application of hormonal contraception has the potential to lower endometrial cancer risk 
[10]. Each pregnancy is additionally linked to a decline in endometrial cancer, both from parity and 
gestational age where very high progesterone levels during pregnancy can reverse premalignant changes [11]. 

Endometrial cancer cases increase by 1-2% every year [2]. Data from 2020 shows that uterine cancer in the 
world recorded 417,368 new cases, or 10.8 new cases per 100,000 population. Meanwhile in Indonesia there 
were 7,773 new cases of uterine cancer or 2% of all new cases of cancer, with a total of 2,026 deaths. Apart 
from the relatively high mortality rate, late treatment of cancer patients causes the cost burden to increase. For 
the 2019-2020 period, government insurance cover the cost of cancer approximately 7.6 trillion rupiah [12], 
[13]. Dr. Soetomo hospital is an academic hospital and referral center in the city of Surabaya, where the 
hospital has an Oncology Polyclinic service as a center for outpatient services, especially cancer. The number 
of new patients with endometrial cancer at Dr. Soetomo hospital in 2020 was 57 patients, in 2021 there were 
86 patients and in 2022 there were 96 patients. 

Based on the findings above, researchers are looking into risk factors that might be correlated to a rise in 
endometrial cancer cases at Dr. Soetomo General Academic Hospital, Surabaya, Indonesia. 

2. Methods  

This study uses a case-control methodology and is an observational analytical investigation that was carried 
out from July to October 2022 following receiving approval for the study from the Dr. Soetomo Hospital's 
ethics committee (0719/KEPK/VII/2023), which was published on July 17, 2023. The study population was 
all patients diagnosed with endometrial cancer at the oncology clinic (case group) and patients diagnosed with 
something other than cancer at the obstetrics-gynecology clinic (control group) who were undergoing 
treatment visits. Calculation of the case: control sample size (1:1 ratio), using the n4study application with the 
case-control study formula and obtained a minimum sample size of 67:67. The inclusion criteria for the case 
group in this study were patients with endometrial cancer proven by anatomical pathology results. The control 
group was patients diagnosed with something other than cancer. Histological analysis is a basic test to 
determine whether it is benign or malignant [14]. All research subjects have agreed by providing informed 
consent. The exclusion criteria for this study were patients who could not speak and were seriously ill, so they 
could not provide the information the researchers needed. The sampling technique used was convenience 
sampling. This study's dependent variable is endometrial cancer, and the independent variables are age, family 
history, Body mass index (BMI), parity, Diabetes Mellitus (DM), age at first birth, age at menarche, and 
menopausal status. Data collection through interviews using questionnaires. Bivariate (chi-square and Mann-
Whitney) and multivariate (binary logistic regression) data were analyzed using IBM Corp. Released in 2019. 
IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp. The alpha significance value used 
in this research is 0.05. 

3. Result 

In this study, there were 70 patients with endometrial cancer and 69 patients without cancer, according to 
the inclusion criteria. The number of patients included in the analysis were patients who had given birth, 
resulting in the number of respondents being endometrial cancer patients being 48 and 51 non-cancer patients. 
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Table 1 shows that people with endometrial cancer are often found in women who are pre-elderly, have a 
BMI that is more than normal, are multiparous, have normal menarche and have gone through menopause. 
Respondents who were found to have a history of cancer in their families were all people with cancer, and as 
many as 14 (87.5%) DM sufferers were found to have endometrial cancer. The age at first birth comparison 
can be seen in Table 2, which shows that the median age at first birth of endometrial cancer sufferers is 
younger than non-cancer sufferers. 

Significant values show the relationship of independent variables with endometrial cancer in Table 1 and 
Table 2. Variables that have p-value < 0,05 are age (p=0.000), family history of cancer (p=0.028), DM 
(p=0.002), menopause (p=0.000) and age at first birth (p=0,004). Variables that have p-value>0,05 are BMI 
(0.067), parity (p=0.199), and age at menarche (p=0.194). 

Based on the result of the binary logistic regression test in Table 3, it shows that the independent variables 
that have a significant effect on endometrial cancer with p-value <0.05 are the age (1) with OR=5,351 (95% 
CI; 1,863-15,370), DM (1) with OR= 7,085 (95% CI; 1,299-38,639) and menopausal status with OR= 
6,894(95% CI; 2,036-23,336) directly significantly influence endometrial cancer. Age (1) is the difference 
between DM type II and non-DM, and menopause is the menopause group. 
 
Table 1. Distribution of characteristic of subject on risk factor 

 
Characteristic subject Endometrial cancer (n=70),n(%) Non-cancer (n=69), n(%) Significant value 
Age (years old)    

Adults (19-44) 9 (16.1) 47 (83.9) 0.000 
Pre-elderly (45-59) 45 (72.6) 17 (27.4) 
Elderly (>60) 16 (76.2) 5 (23.8) 

Family History of cancer    
No history 64 (48.1) 69 (51.9) 0.028 
There is history 6 (100) 0 (0) 

BMI    
Underweight (< 18.5 Kg/m2) 3 (60) 2 (40) 0.067 
Normal (18.5-22.9 Kg/m2) 11 (33.3) 22 (66.7) 
Overweight (23 – 24.9 Kg/m2) 16 (53.3) 14 (46.7) 
Obesity I (25-29.9 Kg/m2) 21 (52.5) 19 (47.5) 
Obesity II (≥30 Kg/m2) 19 (61.3) 12 (38.7) 

Parity    
Nulliparous 19 (48,7) 20 (51,3) 0.199 
Primiparous 12 (35.3) 22 (64.7) 

Multiparous 35 (60.3) 23 (39.7) 
Grand multiparous 4 (50.0) 4 (50.0) 

DM history    
Not DM 56 (45.5) 67 (54.5) 0.002 
DM type II 14 (87.5) 2 (12.5) 

Menarche age (years old)    
Early (<10) 1 (100) 0 (0) 0.194 
Normal (10-16) 66 (51.2) 63 (48.8) 
Late (>16) 3 (33.3) 6 (66.7) 

Menopausal status    
Not yet menopause 23 (28) 59 (72) 0.000 
Menopause  47 (82.5) 10 (17.5) 

 
Table 2. Distribution of age at first birth  
 

Age at first birth (years old) Endometrial cancer Non-cancer p-value 

Min-Max 
Median 

16-41 
20 

17-39 
24.5 

0.004 
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Table 3. Regression binary logistic analysis  
 

Variable B p- value Exp(B) 95% CI for EXP (B) 
Age   0.004   
Age (1) 1.677 0.002 5.351 1.863-15.370 
Age (2) 0.758 0.390 2.135 0.378-12.051 
DM (1) 1.958 0.024 7.085 1.299-38.639 
Menopause 1.931 0.002 6.894 2.036-23.336 
Constant -3.749 0.000 0.024  

 

4. Discussion 

This study presents findings regarding factors that impact the prevalence of endometrial cancer. The results 
of chi-square and Mann-Whitney tests showed a statistically significant correlation between age, family 
history of cancer, DM, menopausal status and age at first birth with the incidence of endometrial cancer. 
However, BMI, parity, and age at menarche did not have a significant relationship. Type I endometrial cancer 
is most commonly diagnosed, and 80% is caused by excessive estrogen exposure [15].  

The perimenopause age group (40-55 years) is a period where there is an imbalance in DNA mismatch 
repair (MMR) activity and estrogen activity. Low MMR activity causes estrogen to increase endometrial cell 
growth and cause carcinogenesis [9], [16]. Wu et al., 2019 indicate that endometrial cancer is more common 
in women above 46.5 years of age [17]. Another study also said that those aged ≥ 55 years are predicted to get 
endometrial cancer with OR 4.69 (95% CI: 2.16-10.1) [18]. These findings show that endometrial cancer 
prevention can be done from a young age to prevent this disease from developing in old age. 

A family history of endometrial cancer increases the risk of this disease two to three times higher [6], [19]. 
Phosphatase and tensin homolog (PTEN) germline mutations in autosomal dominant syndrome/Cowden 
syndrome encode a phosphatase involved in the signaling pathway Phosphoinositide 3-kinase (PI3K/Akt) 
cells that influence proliferation, apoptosis, and energy metabolism [19], [20]. Approximately 25% of patients 
with Cowden syndrome have germline PTEN loss-of-function variants [19]. 

Comparable studies also demonstrate that a first-degree family history of cancer [18], [21] and second-
degree [21] show a strong association with endometrial cancer. The odds ratio (OR) for endometrial cancer in 
women with first-degree relatives is 3.5% (95% CI 2.8-4.2) [22]. Women who have a history of cancer in 
their family must be more alert and take precautions against endometrial cancer. 

Women with type II diabetes are more likely than those without the disease to acquire endometrial cancer 
[6]. Endometrial cancer develops primarily through three primary pathways: hormone imbalance, insulin 
resistance, and systemic inflammation. Insulin resistance causes hyperglycemia and hyperinsulinemia, which, 
when combined with chronic inflammation, increase the proliferative and anti-apoptotic properties of insulin 
and insulin growth factor (IGF-1) on endometrial cells, hence promoting endometrial tumorigenicity and 
metastasis [23]. This study supports the findings of Saed et al., 2019, who found that DM is linked to a 
statistically significant increase in the risk of endometrial cancer with RR: 1.72 (95% CI 1.21-2.01). Type II 
DM is not only caused by genetic factors but also lifestyle factors [24]. This requires attention to women to 
have a good lifestyle to prevent DM in order to lower the risk of endometrial cancer. 

Women who have gone through menopause are exposed to estrogen longer than women who have not 
gone through menopause, so endometrial cell proliferation increases. Long periods of menstruation increase 
the risk of endometrial cancer [6]. Postmenopausal bleeding is a common symptom of endometrial cancer. 
The prevalence of postmenopausal women with endometrial cancer was 91% (95%CI, 87%-93%) regardless 
of stage [25]. Tran, Kim and Park, 2023 in their research linked menopause with frequent metabolic syndrome 
problems (such as central adiposity, increased blood glucose, increased blood pressure and decreased 
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HDL(high density lipoprotein)), which can increase the risk of endometrial cancer with HR=1.47 (95 % CI; 
1.32-1.63) [26]. These findings suggest to women that apart from unavoidable exposure to endogenous 
estrogen, metabolic syndrome can be prevented with a better lifestyle starting from a young age so that at 
menopause, they can avoid metabolic syndrome, which can increase endometrial cancer risk. 

Childbearing age is linked to a term pregnancy. The high progesterone level in the last trimester has a 
resistance effect against estrogen, thereby suppressing endometrial cell mitosis. In addition, the shedding of 
the endometrial layer can eliminate preneoplastic endometrial cells [21]. In their cohort study, Sugawara et 
al., 2018 found that increasing the age at first birth reduced the risk of endometrial cancer. Compared to the 
group of women who gave birth to their first child at the age of <22, the risk of endometrial cancer was higher 
in the group of women who gave birth to their first child between the ages of 23 and 25 (Hazard Ratio (HR) = 
0.79 (95% CI; 0.49-1.26) and in the group of women who gave birth to their first child between the ages of 
>26 and <22 (HR = 0.53 (95% CI; 0.28-1.00) [27]. However, the findings in the research of Katagiri et al., 
2023 found that the age at first birth and the risk of endometrial cancer were not significantly correlated [28]. 
The risk of endometrial cancer can be lowered by being older when one first gives birth. However, this is still 
a matter of debate in previous studies. 

A BMI that is more than normal is reflected in the accumulation of body fat. Excessive conversion of 
androstenedione to estrone and The decrease in sex hormone-binding globulin (SHBG) protein causes the 
concentration of free estrogens to rise, which in turn promotes the growth of cancer and endometrial 
hyperplasia [29]. Many studies are similar, and the results are quite consistent that BMI is associated with 
endometrial cancer. There exists a correlation between a high body mass index and the likelihood of 
developing further gynecological illnesses such as polycystic ovary syndrome, infertility, pelvic organ 
prolapse, urinary incontinence, postmenopausal bleeding, menstrual disorders (oligomenorrhea, 
hypomenorrhea, irregular cycles, polymenorrhea, menorrhagia and premenstrual syndrome), and pregnancy 
with preeclampsia [30], [31], [32]. As many as 37.1% of the non-cancer group had gynecological problems as 
a result of excessive BMI, and this may be the reason why the research results on the BMI variable did not 
have significant differences, thereby allowing for bias. 

According to Mehta and Singla, 2019 and Jia et al., 2020 Endometrial cancer is linked to the number of 
anovulatory cycles in nulliparous women, which raises estrogen levels in infertile women [6], [33]. 
Nulliparity is linked to a two-fold rise in endometrial cancer. In contrast to research conducted by Yang et al, 
2015, nulliparous women had an increased risk of endometrial cancer with OR=1.22 (95% CI: 1.13-1.33) 
[34]. Raglan et al., 2019, in their meta-analysis, stated that women who give birth decrease the risk of 
endometrial cancer in comparison to women who are nulliparous by 40% [35]. Previous studies consistently 
state that there is a strong correlation between endometrial cancer and parity. This lack of significant 
differences is due to some respondents in the non-cancer group having gynecological problems that cause 
infertility, such as endometriosis, PCOS, amenorrhea and ovarian cysts, thus allowing bias. 

Several studies say that endometrial cancer risk rises with early menarche [6]. Early menarche age is linked 
to earlier estrogen exposure. Endometrial tumors express estrogen receptors, and greater exposure to 
circulating estrogens is linked to somatic mutation of endometrial cells through enhanced DNA replication 
and mitotic activity, which results in the malignant transformation of cells [36]. A meta-analysis from Gong, 
Wang and Ma, 2015 revealed that age at menarche is associated with endometrial cancer, where each delay of 
menarche every two years is associated with a 4% reduced risk (Risk Ratio=0.96; 95%CI:0.94 -0.98). 
Researchers have not found research results with similar results [37]. As time goes by, the age of menarche 
tends to occur earlier, thus influencing the differences between the results of this study and previous studies. 
The decline in the age of menarche occurred in several countries, such as America, in 1900; menarche 
occurred at an average age of 14.2 years to 12.45 years in 2010. The average menarche age in Indonesia 
ranged from 15 years in 1932 to 12.69 years in 1992 [38]. 
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This research provides knowledge about the factors that influence the prevalence of endometrial cancer. 
Then this can be the reason why it is necessary to adopt a healthy lifestyle to avoid type II DM, have better 
planning for having children, and be more alert to avoid the risk of endometrial cancer. However, this 
research is not free from limitations. This research uses non-probability sampling techniques, so it does not 
provide an equal opportunity for each member of the population to become a research sample. The control 
group was taken from obstetrics and gynecology patients with various obstetric and gynecological problems 
other than cancer, some of whom had several of the same characteristics as endometrial cancer patients, such 
as BMI and parity, thereby allowing bias in some of the analysis results. 

 
Strength and Limitation 
This research provides knowledge about the factors that influence the prevalence of endometrial cancer. 

Then this can be the reason why it is necessary to adopt a healthy lifestyle to avoid type II DM, have better 
planning for having children, and be more alert to avoid the risk of endometrial cancer. However, this 
research is not free from limitations. This research uses non-probability sampling techniques, so it does not 
provide an equal opportunity for each member of the population to become a research sample. The control 
group was taken from obstetrics and gynecology patients with various obstetric and gynecological problems 
other than cancer, some of whom had several of the same characteristics as endometrial cancer patients, such 
as BMI and parity, thereby allowing bias in some of the analysis results. 

5. Conclusion 

This study revealed a valuable correlation between age, family history, DM, menopausal status and age at 
first birth on endometrial cancer. DM appears to have the most significant influence on endometrial cancer. 
Further research using probability sampling techniques and cohort studies is needed for more accurate results. 
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