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Abstract

Background and Aim: Endometrial cancer (EC) is the sixth most common cancer

among women worldwide. Since global studies are based on awareness of the

incidence trend, mortality, geographical diversity, and level of social development

and income of countries, this study was conducted to investigate the trend of

uterine cancer (UC) in the world in 2019.

Methods: Age‐standardized rates (ASR) of incidence, deaths, prevalence, and disability‐

adjusted life years (DALYs) of UC, as well as targeted risk factors, were extracted from

the Global Burden of Disease (GBD) online database 2019. Pearson correlation

coefficient and SPSS 16 were used to calculate the correlation between risk factors and

ASR of epidemiological indicators. Statistical significance was considered as p < 0.05.

Results: In 2019, the age‐specific incidence and death rate of UC was peaking at 60–64

and 65–69 years, respectively. The highest age‐standardized incidence rate per 100,000

people for UC has been reported in the Northern Mariana Islands, high sociodemographic

index (SDI) countries, World Bank High‐Income category, Europe continent and among

World Health Organization (WHO) regions were found in the European Region. The

highest age‐standardized death rate per 100,000 people for UC has been reported in

Grenada, high SDI countries, the World Bank High‐Income category, Europe continent,

and among WHO regions found in the European Region. In 2019, the age‐standardized

DALYs rate was 53.54 per 100,000 inhabitants, of which 48.49 cases were related to

years of life lost (YLLs) and 5.05 cases were related to years lived with disability.

Conclusion: According to GBD‐2019, the highest incidence, mortality, and DALY of

UC are in Europe. The evidence and traces of diversity can be seen in the inequalities

of UC. Race, ethnicity, economic status, level of education and awareness, co‐

morbidities, access, grade, and histological type of tumor are the most important

causes of this inequality.

K E YWORD S

burden, global, incidence, mortality, uterine cancer

Health Sci. Rep. 2024;7:e1835. wileyonlinelibrary.com/journal/hsr2 | 1 of 14

https://doi.org/10.1002/hsr2.1835

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2024 The Authors. Health Science Reports published by Wiley Periodicals LLC.

http://orcid.org/0000-0002-9851-6771
http://orcid.org/0000-0001-7642-5214
mailto:alesaleh70@yahoo.com
https://onlinelibrary.wiley.com/journal/23988835
http://creativecommons.org/licenses/by-nc/4.0/


1 | INTRODUCTION

Endometrial cancer (EC) is the sixth most common cancer among

women all over the world, and its incidence has increased

dramatically over the past two decades.1 In 2019, a total of

435,041 new cases of EC were diagnosed and 91,641 related deaths

occurred worldwide. Based on FIGO guidance, this cancer is classified

into I, II, III, and IV stages reflecting the various histological types,

tumor patterns, and molecular classification.2 Early‐stage disease is

the most common disease, and its associated 5‐year overall survival

(OS) is 81%. However, the 5‐year OS for stage IVA and IVB EC is only

17% and 15%, respectively.3

Genetic, reproductive, lifestyle, and anthropometric factors are

associated with the occurrence of EC.4 Although no effective

screening method has yet been identified for this disease, approxi-

mately 70% of patients are diagnosed in the early stages of cancer.

Therefore, the 5‐year survival rate of this cancer is high.5 Despite the

favorable prognosis of EC, some patients still have a low survival rate,

which is due to factors such as socioeconomic inequalities.

EC is mainly a postmenopausal disease and the average age of

patients diagnosed with this cancer is 60 years.5 The incidence of EC

in premenopausal ages is between 14% and 20%.6 Most of the young

women with EC have more favorable histology with better prognosis,

and are diagnosed in early stages of cancer with less involvement of

myometrium and the absence of lymphatic vascular invasion.6,7 Most

patients seek treatment with symptoms such as postmenopausal

bleeding or abnormal uterine bleeding, and in advanced stages, they

may have pain, abdominal bloating, bowel and bladder dysfunction,

premature fullness, dyspnea, and dyspareunia.5

Due to the fact that the awareness about the incidence trend,

mortality, geographical diversity, and also the level of social

development and the income of countries are basis for global studies,

this study was conducted with the aim of investigating the trend of

EC in the world in 2019.

2 | METHODS

Uterine cancer (UC) was defined according to the International

Classification of Diseases (ICD)‐10 codes as C55, as well as according

to the ICD‐9 code as 182.0.

2.1 | Data sources

Age‐standardized rates (ASR) of incidence, deaths, prevalence, and

disability‐adjusted life years (DALYs) of UC, as well as targeted risk

factors, were extracted from Global Burden of Disease (GBD) online

database 2019, which presented the latest data for disease

epidemiology indexes at http://ghdx.healthdata.org. In GBD, epide-

miologic indicators for 369 illnesses and injuries for both sexes in 204

countries and territories based on different country divisions have

been estimated.

For a precise interpretation, EC data have been extracted for 204

countries and a variety of classifications based on age groups,

sociodemographic index (SDI), World Health Organization (WHO)

regions, continents, World Bank regions, and GBD regions.8–10 The

SDI identifies the position of countries or geographical areas on a

development scale ranging from zero (minimum) to one (maximum); and

is the geometric mean of three factors, including income per capita, the

average number of years of education, and the overall fertility rate.11

TheWorld Bank (WB) classifies economies for analysis according

to four income groups (low, lower‐middle, upper‐middle, and high

income). For this purpose, it uses data on per capita gross national

income in the United States (US) dollars converted into local

currency, using theWorld Bank's Atlas methodology, which is applied

to smooth exchange rate fluctuations.12

In GBD, the developed internationally standardized form of

quality‐adjusted life years was defined as DALYs and is equal to the

summation of the years of life lost (YLL) due to premature death and

the years lived with a disability of specified severity and duration.10

2.2 | Definitions

In GBD 2019, high body mass index (BMI) was defined as adults (age 20+

years) with BMI≥25 kg/m2 and using thresholds from the International

Obesity Task Force standards for children (aged <20 years).13

In GBD, metabolic risks included high fasting plasma glucose

(FPG), high low‐density lipoprotein (LDL) cholesterol, high systolic

blood pressure (SBP), high BMI, low bone mineral density (BMD), and

kidney dysfunction. In previous meta‐analysis studies, the minimum

level of death or DALY‐weighted multicause risk factor curves is

defined to be the theoretical level of exposure to the minimum risk of

one specific risk factor.13,14

High FPG levels are defined as any level above 4.8–5.4 mmol/

L,15 high LDL cholesterol levels are defined as LDL‐cholesterol levels

above 0.7–1.3 mmol/L,16 and high SBP levels are defined as SBP

levels above 110–115mmHg.17

In the staging criteria for acute kidney injury classification (CKD

stages 1–5), the definition of kidney dysfunction was based on urinary

albumin to creatinine ratio and estimated glomerular filtration rate.18

Based on the NHANES study, the 99th percentile of BMD by age

and sex was determined to be the TMREL of low BMD due to

variations in bone mineral content.13

In GBD 15 dietary risk factors have been investigated. We

selected seven of these risk factors that we thought were associated

with UC. In GBD study, diet low in vegetables has been defined as

the mean daily consumption of vegetables (fresh, frozen, cooked,

canned, or dried vegetables, excluding legumes and salted or pickled

vegetables, juices, nuts, seeds, and starchy vegetables such as

potatoes or corn) with the Optimal level of intake 360 g/day. Diet

low in whole grains has been defined as the Mean daily consumption

of whole grains (bran, germ, and endosperm in their natural

proportion) from breakfast cereals, bread, rice, pasta, biscuits,

muffins, tortillas, pancakes, and other sources with the optimal level
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of intake 125 g/day. Diet low in fruits has been defined as the mean

daily consumption of fruits (fresh, frozen, cooked, canned, or dried

fruits, excluding fruit juices and salted or pickled fruits) with the

optimal level of intake equal to 250 g/day.19–23

Also, diet high in red meat has been identified as the mean daily

consumption of red meat (beef, pork, lamb, and goat, but excluding

poultry, fish, eggs, and all processed meats) with the optimal level of

intake between 0 gr and 14.3 gr per day. Diet high in processed meat

has been identified as the mean daily consumption of meat preserved

by smoking, curing, salting, or addition of chemical preservatives with

the optimal level of intake equal to 2 g/day.19–23

Diet high in trans fatty acids has been identified as the Mean

daily intake of trans fat from all sources, mainly partially hydroge-

nated vegetable oils and ruminant products with the optimal level of

intake equal to 0.5% of total daily energy. Diet low in calcium has

been defined as the mean daily intake of calcium from all sources,

including milk, yogurt, and cheese with the optimal level of intake

equal to 1.25 g/day.19–23

2.3 | Statistical analysis

The ASR of incidence, deaths, prevalence, and DALYs were expressed

as numbers per 100,000 populations and with a 95% confidence

interval (CI) for the different classification's description. The influence of

different ages in the patient population was removed by using ASRs in

figures per 100,000 populations. Pearson correlation coefficient and

SPSS 16 were used to calculate the correlation between chewing

tobacco, diet low in vegetables, diet low in whole grains, diet high in

processed meat, diet high in trans fatty acids, high fasting plasma

glucose, and high BMI and age‐standardized incident rates, death rates,

and DALYs rates of UC. Statistical significance was considered as

p < 0.05. Definitions used in this study can be found at https://www.

healthdata.org/terms-defined and https://www.healthdata.org/gbd/.10

3 | RESULTS

3.1 | Global age‐specific distribution of UC

In 2019, the age‐specific incidence of UC was peaking at 60–64

years with 72,318 (95% CI: 65,593–79,605) new cases. Age‐

specific death counts were peaking at 65–69 years with 14,335

(95% CI: 13,125–16,017) death, respectively. Also, most DALYs

counts were recorded in 50‐54 years with 387,230 (95% CI:

34,8301–429,782) (Figure 1).

3.2 | Incidence of UC

A total of 435,041 (95% CI: 397,021–479,729) new cases of UC were

reported worldwide in 2019, with an age‐standardized incidence rate

(ASIR) of 9.99 (95% CI: 9.12–11.02) per 100,000 populations.

The highest ASIR per 100,000 peoples for UC have been

reported in Northern Mariana Islands (32.77), Russian Federation

(32.55), Bulgaria (30.66), American Samoa (29.82), Grenada (29.41),

Latvia (29.1), the US (28.8), Italy (26.93) and Cuba

(26.49), respectively.

The lowest ASIR per 100,000 peoples for UC have been reported

in Nigeria (2.83), Bangladesh (3.99), Palau (2.78), Yemen (3.38),

Malawi (2.86), Kenya (3.19), Sudan (3.63), Nepal (5.38) and India

(3.26), respectively.

Statistics show that the highest ASIR for UC occurs in countries

with High SDI (19.16 per 100,000) and the lowest ASIR occurs in

countries with Low SDI (4.43 per 100,000).

According to the World Bank classification, the ASIR for UC is

highest in the high‐income category (19.91 [95% CI:

17.81–22.17] per 100,000 population). The lowest rates were seen

in low‐income countries (4.43 [95% CI: 3.64–5.07] per 100,000

population).

Among the continents, the highest ASIR was reported in Europe,

while the lowest was observed in Africa.

The highest ASIR for UC among WHO regions was found in the

European Region (20.74 [95% CI: 18.62–23.14] per 100,000

population). The lowest was reported in the African region (3.35

[95% CI: 2.63–4.04] per 100,000).

In the GBD regions, the highest ASIR is seen in High‐income

North America (27.82 per 100,000) and then Eastern Europe (27.50

per 100,000) and the lowest inWestern Sub‐Saharan Africa (2.64 per

100,000). More details are presented in Table 1 and Figures 2,

3, and 4.

3.3 | Death of UC

In 2019, 91,641 (95% CI: 82,389–101,502) death due to UC was

reported worldwide. The age‐standardized death rate (ASDR) of UC

worldwide was 2.09 (95% CI: 1.88–2.32) per 100,000 inhabitants.

The highest ASDR per 100,000 peoples for UC have been

reported in Grenada (11.3), American Samoa (10.74), Saint Vincent

and the Grenadines (8.08), Northern Mariana Islands (7.66), Barbados

(7.55), Solomon Islands (7.53), Jamaica (7.04), Guyana (6.9), and

Nauru (6.88), respectively.

The lowest ASDR per 100,000 peoples for UC have been

reported in Palau (0.52), Algeria (0.75), the Republic of Korea (0.77),

Nigeria (0.8), San Marino (0.83), Turkmenistan (0.91), Bangladesh

(0.93), Iran (Islamic Republic of Iran) (0.98), and Yemen

(0.98), respectively.

Statistics show that the highest ASDR for UC occurs in countries

with High SDI (2.52 per 100,000). The lowest ASDR occurs in

countries with Middle SDI (1.61 per 100,000).

According to the World Bank classification, the ASDR for UC is

highest in the World Bank High‐Income category (2.62 [95% CI:

2.42–2.75] per 100,000 population). The lowest rates were seen in

World Bank Upper Middle‐Income countries (1.78 (95% CI: 1.56‐

2.08) per 100,000 population).
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F IGURE 1 Global age‐specific incidence,
deaths, and disability‐adjusted life years cases
of uterine cancer in 2019.
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Among the continents, the highest ASDR was reported in

Europe, while the lowest was observed in Asia.

The highest ASDR for UC among WHO regions was found in the

European Region (3.15 per 100,000 populations). The lowest was

reported in the Western Pacific Region (1.34 per 100,000).

In the GBD regions, the highest ASDR is seen in the Caribbean

region (5.68 per 100,000 for each region) and the lowest in East Asia

(1.19 per 100,000). More details are presented in Table 1 and

Figures 2, 3, and 4.

3.4 | Burden of UC

In 2019, 2,329,074 (95% CI: 2,092,947–2,560,886) DALYs due to UC

were reported worldwide, of which 2,109,454 (95% CI:

1,901,948–2,319,747) cases were related to YLLs and 219,620

(95% CI: 155,374–294,045) cases were related to years lived with

disability (YLDs). The age‐standardized DALYs rate (DALYs ASR) of

UC worldwide was 53.54 (95% CI: 48.13–58.84) per 100,000

inhabitants, of which 48.49 (95% CI: 43.73–53.28) cases were

related to YLLs and 5.05 (95% CI: 3.57–6.77) cases were related

to YLDs.

Worldwide, the highest ASR of DALYs has been reported in

American Samoa (285.41), Grenada (283.09), Solomon Islands

(221.03), Northern Mariana Islands (207.34), Saint Vincent and the

Grenadines (205.68), Micronesia (Federated States of Micronesia)

(191.76), Nauru (191.06), Marshall Islands (184.53), and Guyana

(184.35), respectively.

The lowest ASR of DALYs has been observed in Palau (14.07),

Algeria (16.76), Nigeria (18.04), San Marino (20) Republic of Korea

(21.63), Bangladesh (22.15), Oman (22.28), Sudan (25.32), and Yemen

(25.74), respectively.

Statistics show that the highest ASR of DALYs for UC occurs in

countries with high SDI and the lowest rates occur in countries with

middle SDI.

According to theWorld Bank classification, the ASR of DALYs for

UC is highest in the World Bank High‐Income category and the

lowest in World Bank Lower Middle Income.

F IGURE 2 Distribution of incidence, death, and disability‐adjusted life year cases of uterine cancer based on sociodemographic index and
World Bank Income level in 2019.
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Among the continents, the highest ASR of DALYs was reported

in Europe, while the lowest was observed in Asia worldwide.

The highest ASR of DALYs for UC among WHO regions was

found in the European Region. The lowest was reported in the Region

of the South‐East Asia Region.

In the GBD regions, the highest ASR of DALYs is seen in the

Caribbean and the lowest in East Asia. More details are presented in

Table 1 and Figures 2, 3, and 4.

3.5 | The correlation between global incidence,
mortality, burden of UC and SDI, tobacco, dietary
risks, and metabolic risk factors

The ASIR of UC were significantly correlated with SDI (r = 0.622,

p < 0.001), tobacco (r = 0.445, p < 0.001), smoking (r = 0.632,

p < 0.001), alcohol use (r = 0.507, p < 0.001), chewing tobacco

(r = −0.283, p < 0.001), diet low in fruits (r = −0.237, p < 0.001), diet

low in vegetables (r = −0.356, p < 0.001), diet low in whole grains

(r = 0.300, p < 0.0001), diet high in red meat (r = 0.454, p < 0.001), diet

high in processed meat (r = 0.449, p < 0.001), diet high in trans fatty

acids (r = 0.130, p < 0.001), diet low in calcium (r = −0.576, p < 0.001),

high fasting plasma glucose (r = 0.169, p < 0.001), high BMI (r = 0.304,

p < 0.001).

The ASDR of UC were significantly correlated with chewing

tobacco (r = −0.180, p < = 0.01), diet low in vegetables (r = 0.227,

p < 0.001), diet low in whole grains (r = 0.138, p = 0.049), diet high in

processed meat (r = −0.145, p = 0.035), diet high in trans fatty acids

(r = −0.174, p = 0.013), high fasting plasma glucose (r = 0.449,

p < 0.001), high BMI (r = 0.231, p = 0.001).

The age‐standardized DALYs rates of UC were significantly

correlated with Chewing tobacco (r = −0.172, p = 0.014), diet low in

vegetables (r = 0.200, p = 0.004), diet low in whole grains (r = 0.150,

p = 0.033), diet high in processed meat (r = −0.152, p = 0.030), diet

high in trans fatty acids (r = −0.171, p = 0.014), high fasting plasma

glucose (r = 0.469, p < 0.001), high BMI (r = 0.214, p = 0.002).

F IGURE 3 Distribution of incidence, death, and disability‐adjusted life year cases of uterine cancer among continents and WHO regions
in 2019.
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4 | DISCUSSION

According to GBD‐2019, the highest incidence, mortality, and DALY

of UC are in Europe. Race, ethnicity, economic status, level of

education and awareness, co‐morbidities, access, grade, and histo-

logical type of tumor are the most important causes of inequality in

this cancer.24,25

Racial differences justify most of these inequalities. This

disease has the highest incidence in Europe and the lowest in

Africa. Factors such as obesity, metabolic syndrome, hormone

therapy, genetic predisposition such as Lynch syndrome and

population aging contribute to this statistical difference.5 Although

the incidence of this disease is lower in black women, mortality is

higher in them. Lack of awareness, silence about menopause,

considering postmenopausal bleeding as normal, and reduced

access to and limited resources of health care system cause black

women to be diagnosed in advanced stages of this cancer with

delay in treatment.26

The increase in the prevalence of risk factors has led to an

increase in the lifetime risk of EC over time. The most obvious

pathophysiological feature of EC is hormone dependence,27 thus

estrogen therapy is one of the risk factors of EC in women. The

increased risk of EC is associated with the hormone replacement

therapy in postmenopausal women, while the combined use of

estrogen and progesterone reduces the risk of EC. Doherty reported

an odds ratio of 11 for EC in long‐term recipients of postmenopausal

hormone therapy.28 Therefore, it is expected that the rate of cancer

will not decrease in areas where the use of hormone therapy after

menopause is still high.

There are other risk factors for EC, most of which are related to

the effect of estrogen. Obesity contributes to carcinogenesis by

changing the hormonal environment. It is also an important risk factor

for EC before and after menopause. Obesity is the cause of 40% of

EC and more than 70% of people with type I cancer are obese. The

increasing and parallel trend of obesity with EC in all ages shows a

dose‐dependent effect, which increases the chance of cancer with an

increase in obesity.29 Compared to normal women, there is a two to

five times increase in EC in obese women, and the survival rate of

these women is low.30 In addition to being associated with obesity,

nutritional factors play a role in the occurrence of EC. Consumption

of animal fats and sugar is associated with an increased risk of EC,

and a diet rich in fruits and vegetables is associated with a decreased

risk of this cancer. The Western diet, which is rich in animal fats and

carbohydrates, is associated with a 60% increase in the incidence of

EC.31 Case–control studies showed that the risk of EC was

significantly elevated by 5% for each 10% kilocalorie of total fat

intake and by 17% for each 10% g/1000 kcal of saturated fat

intake.32

F IGURE 4 The age‐standardized incidence rate (ASIR), age‐standardized death rate (ASDR), and age‐standardized disability‐adjusted life
years rate (DALYs ASR) of uterine cancer in 22 Global Burden of Disease regions, 2019.
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EC mainly occurs in postmenopausal women. Therefore, popula-

tion aging plays a significant role in the trend of EC.5 In addition to

higher disease progression in this group, less use of surgery and

adjuvant treatment hinder optimal treatment and, therefore, lead to

unfavorable outcome in these patients.33 In recent years, the role of

fertility changes in increasing the incidence of EC has been the focus

of many researchers. Accordingly, early menarche, late menopause,

increased number of menstrual cycles and nulliparity increase the risk

of EC.4,6,34 In this regard, results of a study showed that obesity,

nulliparity, and early menarche are risk factors for EC in premeno-

pausal women.6

SDI is associated with lifestyle, dietary patterns, and disease risk

factors. The incidence of EC in high SDI areas is higher than in low

SDI areas, and this trend has increased in the last three decades,

which can be attributed to the westernization diet and aging of the

population in these countries.35

Today, lifestyle changes and physical activity,35 not using

hormone therapy after menopause and improving people's aware-

ness about cancer are recommended as the primary prevention

methods in the high‐risk groups.

This study had some limitations such as limitations in the data

from some regions which could affect the results of the present

study, and lack or inaccuracy of cancer registry data and cytological

results in some low‐income countries and inaccuracy in statistical

estimates. Also, based on the GBD results, data for different

classifications of the participant's calorie intake each day is not

available.

5 | CONCLUSION

According to GBD‐2019, the highest incidence, mortality, and DALY

of EC are in Europe. After examining the evidence, traces of diversity

can be seen in the inequalities of UC. Race, ethnicity, economic

status, level of education and awareness, co‐morbidities, access,

grade, and histological type of tumor are the most important causes

of inequality in this cancer.
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