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Abstract

Background: Ovarian cancer has the highest mortality rate among gynecological

malignancies and is associated with poor prognosis. Since the accurate assessment

of the global burden along with the trend of cancers contributes to the development

of policies, this study aimed to explain the incidence, mortality, and burden of

ovarian cancer using the global burden of disease (GBD) 2019 study.

Methods: Epidemiological data have been collected from the study of the GBD

2019. Data were extracted globally for 204 countries and groups based on a socio‐

demographic index (SDI), WHO regions, continents, World Bank regions, and 22

GBD regions.

Results: In 2019, a total of 294,422 new cases of ovarian cancer were reported. The

highest age‐standardized incidence rate (ASIR) was reported in areas with higher

SDI, World high‐income countries, continental Europe, and then America. In GBD

regions, the highest age‐standardized incidence is in Central Europe. In 2019, a total

of 198,412 deaths due to ovarian cancer were reported. The highest ASR death is

related to countries with high SDI and the World Bank high‐income countries. In

2019, adjusted years of life with disabilities (DALYs) due to ovarian cancer were

reported to be 5,359,737, of which 5,205,660 were related to lost years of life

(YLLs), and 154,077 were related to years of life with disabilities (YLDs).

Conclusions: In 2019, the highest age‐standardized incidence of ovarian cancer, ASR

death, and DALYs ASR belong to the high SDI countries. Designing interventions

based on risk factors as well as providing preventive approaches to reduce the risk of

this cancer, improving the treatment of ovarian cancer, and using appropriate and

invasive treatments are recommended.
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1 | INTRODUCTION

Cancer is the most common cause of death in many countries.

Ovarian cancer is the most common gynecological cancer after cervix

and uterine cancers.1 Ovarian cancer has the highest mortality rate

among gynecological malignancies and is associated with poor

prognosis, low survival rate, and is the most deadly reproductive

cancer among women.2 It is estimated that by 2040, the incidence

rate of ovarian cancer will increase significantly.3 Statistics have

shown that the ovarian cancer mortality rate increased by 84.2%

between 1990 and 2017.4 Asymptomatic growth of the tumor,

delayed onset of symptoms, and lack of proper screening methods

for this cancer have prevented more than 70% of ovarian cancer

sufferers from early diagnosis until the advanced stages of the

disease. All these factors have led to this cancer being named the

“secret killer.”2,5

According to epidemiological data, the incidence of ovarian

cancer varies in different parts of the world. According to the global

burden of disease (GBD 2017), Central Europe showed the highest

incidence, adjusted years of life with disabilities (DALYs), and

standardized mortality rate by age. South and East Asia accounted

for the largest percentage increase in incidence rate from 2007 to

2017 which can be attributed to several factors such as the

prevalence of risk factors.6

Almost all ovarian tumors originate from one of three types of

epithelial cells (90%), stromal cells (5%–6%), and germ cells (2%–3%).7

According to the epidemiological studies, the known risk factors for

ovarian cancer include higher age, genetic susceptibility, infertility

treatments, and family history. Pregnancy, lactation, and oral

contraceptive pills have been mentioned as protective factors.2 By

eliminating risk factors, the incidence of ovarian cancers will be

reduced by one‐third to two‐fifths.3

Since the accurate assessment of the global burden along with

the trend of cancer contributes to the development of policies,

efficient management planning, improved service delivery, targeted

resource allocation for diagnostic and treatment measures, and better

healthcare decision‐making, the use of epidemiological studies is

instrumental in achieving these goals.8 In the present study,

epidemiological data including incidence cases, deaths, age‐

standardized rate (ASR) incidence, lost years of life (YLLs), years of

life with disabilities (YLDs), and DALYs, have been collected from the

GBD 2019 and presented separately.

2 | MATERIALS AND METHODS

ASRs of the incidence, deaths, disability‐adjusted life years (DALYs),

YLLs, and YLDs of OC were extracted from the online GBD database

2019. This year is the calendar year in which the most recent data for

epidemiological indices are available at http://ghdx.healthdata.org.

The GBD has estimated epidemiological indicators of 369 diseases

and injuries for both sexes in 204 countries and territories based on

various divisions of countries. For an accurate interpretation, we

extracted OC data for 204 countries and for a variety of classifica-

tions based on the age groups, socio‐demographic index (SDI), World

Health Organization (WHO) regions, continents, World Bank regions,

and GBD regions.1 The SDI is a summary measure that identifies the

position of countries or geographic areas on a scale of development

from 0 (lowest) to 1 (highest). The SDI is the geometric mean of three

factors including per capita income; average years of schooling, and

total fertility rate (TFR).2 The World Bank categorizes economies for

analysis into four income groups: low, medium‐low, medium‐high,

and high. It does this by using per capita gross national income (GNI)

data in the United States dollars, converted into local currency using

the World Bank's Atlas method, which applies to smooth changes in

exchange rates.3

For GBD, an internationally standardized form of QALY has been

developed, known as the adjusted year of life (DALY). DALY is defined

as the years of life lost due to premature death and the years lived with

a disability of specified severity and duration. A DALY is therefore a

wasted year of healthy living. “Premature” death is defined as a death

occurring before the age at which the dying person would have

expected to survive if they were part of a standardized population with

a life expectancy at birth equal to that of the longest surviving

population in the world, Japan. For calculating the total number of

DALYs for a given condition in a population, YLLs and years of

disability of known severity and duration (YLDs) for this condition

should be estimated and then added together.9

The data were reported as values at a 95% confidence interval

(CI). ASRs were expressed in figures per 100,000 population to

remove the influence of different ages in the patient population and

to ensure comparability of statistical indicators. Definitions of the

terminology used can be found at https://www.healthdata.org/

terms-defined and https://www.healthdata.org/gbd/ (Figure 1).9

This study was approved by the ethics committee of the Birjand

University of Medical Sciences (ethics committee approval code IR.

BUMS. REC.1400.316). Because we routinely used anonymous

electronic data, there was no need for patient consent.

3 | RESULTS

In 2019, a total of 294,422 new cases and 198,412 death due to

ovarian cancer were reported. Most incidence cases, death cases, and

burden number of ovarian cancer are observed in the age group of

50–69 years, but the highest crude rates is reserved for the age group

above 70 years. The highest age‐standardized incidence rate (ASIR)

was reported in areas with higher SDI, World high‐income countries,

continental Europe, and then America. In GBD regions, the highest

age‐standardized incidence is in Central Europe. In 2019, a total of

198,412 deaths due to ovarian cancer were reported. The highest

ASR death is related to countries with high SDI and the World Bank

high‐income countries. In 2019, adjusted years of life with DALYs

due to ovarian cancer were reported to be 5,359,737, of which

5,205,660 were related to YLLs, and 154,077 were related to YLDs.

More details have presented in the following.
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3.1 | The global incidence rate of ovarian cancer

In 2019, a total of 294,422 new cases of ovarian cancer were

reported with a 95% CI of (329,727–260,649) in women worldwide,

with an ASR incidence of 6.87 per 100,000 people.

The highest standardized incidence rate of ovarian cancer per

100.0000 population was reported to be in Monaco (22.75), Brunei

Darussalam (16.12), Pakistan (15.85), Seychelles (15.66), American

Samoa (15.60), United States Virgin Islands (14.13), Greenland

(13.57), United Kingdom (13.22), Samoa (13.12), and Ireland (12.84).

Also, the lowest standardized incidence rate of ovarian cancer

per 100.0000 population was in Niger (2.15), Chad (2.25), Mali (2.50),

Dominican Republic (2.53), Yemen (2.59), Central African Republic

(2.66), Fiji (2.95), the Democratic Republic of the Congo (2.98), Sudan

(3.07), and Egypt (3.27).

Most cases of ovarian cancer occure in the age group of

50–69 years, but the highest crude incidence rate is reserved for the

age group above 70 years.

Statistics show that the higher the SDI index is, the higher the

ASIR of ovarian cancer per 100.0000 population would be, and the

highest age‐standardized incidence of ovarian cancer is in countries

with high SDI.

According to the World Bank classification, ASR incidence rate

has the highest value (9.50) in theWorld Bank high‐income countries

and the lowest value in the World Bank low‐income countries (4.88).

Among continents, the highest ASR incidence rate has been

reported in continental Europe and then America, and the lowest has

been observed in Africa.

Among the regions of theWorld Health Organization, the highest

ASR incidence rate is related to Europe with 10.29 and the United

States with 8.42, and the lowest value is related to the African Region

with 4.94 per 100,000 people.

In GBD regions, the highest ASIR is in Central Europe (11.73) and

the lowest is in Central Sub‐Saharan Africa. More details was

presented in Table 1.

3.2 | The global mortality rate of ovarian cancer

In 2019, a total of 198,412 deaths due to ovarian cancer were

reported in women worldwide (95% CI: 175,357–217,665), with its

ASR being equal to 4.56 (95% CI: 4.03–5.00). The highest

standardized deaths from ovarian cancer have been reported in

Monaco (13.67), Pakistan (11.84), Brunei Darussalam (10.08),

American Samoa (10.00), United States Virgin Islands (9.84),

Greenland (9.51), Latvia (9.22), Lithuania (9.09), Poland (9.05), and

Seychelles (8.87).

The lowest standardized death rate from ovarian cancer has also

been reported in the Dominican Republic (1.70), Niger (1.72), Chad

(1.83), Fiji (1.93), Mali (1.93), Yemen (1.94), Sudan (2.18), Egypt (2.18),

Central African Republic (2.24), and Syrian Arab Republic (2.29).

Most death cases of ovarian cancer are observed in the age

group of 50–69 years, but the highest crude death rate is reserved for

the age group above 70 years.

The highest ASR death is related to countries with high SDI so, in

high SDI countries, the value of ASR death is 5.67. Also, the lowest

ASR death is related to medium SDI level countries (3.66) and low

SDI level countries (4.01).

According to the World Bank classification, the highest ASR

death belongs to the World Bank high‐income countries.

F IGURE 1 Global crude rate of incidence, death, and disabilities (DALYs) of ovarian cancer (per 100.000) in 2019. [Color figure can be
viewed at wileyonlinelibrary.com]
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Among the continents, the highest number of ASR deaths have

been reported in continental Europe followed by America, and have

lowest has been reported in Africa.

According to the World Health Organization, the highest ASR

death rate belongs to the European Region, followed by the American

region, and the lowest belongs to the Western Pacific Region.

Also based on GBD regions, the highest ASR death rate is in

Central Europe and the lowest is in Central Sub‐Saharan Africa. More

details was presented in Table 1.

3.3 | The global burden of ovarian cancer

In 2019, DALYs number due to ovarian cancer were reported to be

5,359,737 (95% CI: 4,692,949–5,954,993), of which 5,205,660 (95%

CI: 4,579,409–5,768,211) were related to YLLs cases and 154,077

(95% CI: 111,432–199,195) were related to YLDs cases. The DALYs

ASR for women with ovarian cancer was reported to be 124.68 per

100.000 worldwide, and the value for YLLs ASR and YLDs ASR was

121.08 and 3.60 per 100,000, respectively.

The highest DALYs ASR have been reported in Pakistan (348.37),

Monaco (342.07), Brunei Darussalam (9281.99), American Samoa

(278.73), Seychelles (263.45), United States Virgin Islands (262.27),

Greenland (258.85), Latvia (256.61), Lithuania (255.91), and Guyana

(247.63).

The lowest ASR DALYs have been observed in Niger (49.54),

Dominican Republic (50.30), Chad (52.55), Yemen (56.53), Fiji (56.99),

Mali (57.64), Sudan (63.40), Central African Republic (64.30), Egypt

(64.79), and Syrian Arab Republic (66.46).

The highest YLDs ASR have been also reported in Monaco

(12.63), Brunei Darussalam (8.63), Seychelles (8.57), American

Samoa (8.04), Croatia (7.71), United Kingdom (7.38), Pakistan

(7.33), Ireland (7.15), United States Virgin Islands (7.12), and

Czechia (7.02). Meanwhile, the lowest YLDs ASR have been

observed in Niger (1.06), Chad (1.1), Mali (1.25), Central African

Republic (1.27), Yemen (1.34), Dominican Republic (1.36),

Democratic Republic of the Congo (1.46), Angola (1.57), Burkina

Faso (1.6), and Benin (1.6).

The highest YLLs ASR have been reported in Pakistan (341.04),

Monaco (329.45), Brunei Darussalam (273.35), American Samoa

(270.69), United States Virgin Islands (255.14), Seychelles (254.87),

Greenland (252.07), Latvia (250.89), Lithuania (249.90), and Guyana

(241.86). Meanwhile, the lowest YLLs ASR have been reported in

Niger (48.48), Dominican Republic (48.94), Chad (51.45), Yemen

(55.19), Fiji (55.34), Mali (56.39), Sudan (61.79), Central African

Republic (63.03), Egypt (63.05), and Syrian Arab Republic (64.54).

Most burden number of ovarian cancer are observed in the age

group of 50–69 years, but the highest crude burden rate is reserved

for the age group above 70 years.

According to the SDI classification, the highest DALYs ASR

belong to the high SDI countries, and the lowest DALYs ASR belongs

to the medium‐low SDI countries. High SDI countries also have the

highest values of YLLs and YLDs.T
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In terms of World Bank classification, the highest DALYs ASR

and YLLs ASR belong to the World Bank high‐income and lower‐

middle‐income countries, respectively. The highest ASR YLDs belong

to the World Bank high‐income countries and the lowest ASR YLDs

belong to the World Bank low‐income countries.

On different continents, the highest DALYs ASR values belong to

Europe and then American continents. Regarding YLLs ASR and YLDs

ASR, the highest value is related to continental Europe and the lowest

value is related to Africa.

According to WHO regions, the highest DALYs ASR and YLLs

ASR have been reported in the European Region, followed by the

Eastern Mediterranean Region, while the lowest DALYs ASR and

YLLs ASR have been reported in the Western Pacific Region.

Regarding YLDs ASR, the highest value belongs to the European

Region and the lowest value belongs to the African Region.

Regarding the GBD regions, the highest DALYs ASR, YLLs ASR,

and YLDs ASR of ovarian cancer have been reported in Central

Europe and the lowest have been reported in Central Sub‐Saharan

Africa.

More details was presented in Table 1.

4 | DISCUSSION

According to the results of this study, in 2019, a total of 294,422

cases of ovarian cancer occurred in the world and 19,841,212 deaths

were recorded due to this cancer. Ovarian cancer caused 5,359,737

DALYs worldwide, of which 5,205,660 were from YLLs and 154,077

were fromYLDs. Also, incidence and mortality rates of ovarian cancer

vary according to SDI, with the highest rates occurring in high SDI

countries.

Compared to the results of GBD 2017, the incidence of this

cancer has been increasing,10 which is associated with various factors

such as changes in the risk factors, improved disease registration, and

lifestyle changes. About 50% of ovarian cancers occur in high SDI

countries, and a significant proportion of DALYs/YLLs belong to

these countries. However, the share of low SDI countries in this

disease is also significant. Analysis of statistics shows that to achieve

and guarantee sustainable development, identifying and eliminating

health inequalities has a high priority because when access to cancer

care increases and medical treatment improves, the mortality rate

decreases.11

According to GBD results, the incidence, mortality, and

DALYs associated with ovarian cancer have been increasing from

1990 to 2019, and this increase has been greater in recent

decades. Although changes in ASIR, ASDR, and age‐standardized

DALY rates are generally not significant, they show a significant

decrease in high SDI areas. This trend has been slowly increasing

in the medium‐low SDI and low SDI regions.12 ASIR, ASDR, and

age‐standardized DALY rates are positively correlated with SDI.

However, when the SDI value is greater than 0.7, ASIR, ASDR,

and the age‐standardized DALY rate decrease rapidly with

increasing SDI.13

Ovarian cancer is more common in postmenopausal women and

the European and Western Pacific regions than in Africa and the

Eastern Mediterranean Region.13 Some of these statistical differ-

ences can be justified by considering the risk factors associated with

this disease.

The use of oral contraceptives (OC) is associated with a

reduction in all histological types of ovarian cancer.14,15 The results

of a study showed a reduction in ovarian cancer in cohorts born in

the 1920s in Australia and the United States, which could be due to

the onset of OC use in the 1960s.16 In addition, the decline in cancer‐

related statistics is greater in countries where OC use has a long

history and is more widely used. Reducing the use of OC and other

methods of contraception as well as changing the formulation of OC

may change the trend of ovarian cancer in recent years. In addition to

OC, the use of menopausal hormone therapy is also related to the

risk of ovarian cancer. In this regard, the result of a study showed the

successful experience of US in reducing the rate of ovarian cancer

after a marked reduction in the use of menopausal hormone

therapy.17

The results of studies show that pregnancy plays a protective

role against ovarian cancer.18–20 A history of a full‐term pregnancy or

multiple deliveries are associated with a reduction in the incidence of

ovarian cancer in individuals.2 Therefore, an increase in the rate of

ovarian cancer in some countries may be due to a decrease in the

tendency of women to conceive in these areas. Adaptation to the

western lifestyle in some areas is associated with changes in ovarian

cancer rate.21 In this regard, the result of s study reported a gradual

increase in the ASR of ovarian cancer until 2012 in China (Shanghai),

Spain (Navarra) and Slovakia, which was closely related to the decline

in the TFR during the same period.22

There is an inverse relationship between the duration of

breastfeeding, the number of breastfed children, and the risk of

ovarian cancer.23 Studies show that promoting breastfeeding, in

addition to its benefits for the infant, is associated with a reduction in

ovarian cancer cases.2 Due to the increase of working women and

the introduction and promotion of powdered milk around 1970, the

rate of breastfeeding among mothers born between 1935 and 1939

decreased to 44 percent. By 1975, the proportion of mothers who

were breastfeeding began to increase, and between 70% and 75% of

mothers born in 1960 or later were breastfeeding their children. This

evidence made breastfeeding to be included in the list of successful

experiences of countries to reduce the incidence of ovarian cancer24

Today, in countries where breastfeeding is more common, ovarian

cancer is expected to be less.25

Obesity is associated with an increased risk of ovarian cancer,

decreased survival rate, and increased mortality.26 The current

lifestyle and the increase in obesity in recent years have played a

role in increasing the incidence of ovarian cancer.27 Theoretically, red

meat is associated with an increased risk of ovarian cancer as it

contains several mutagens such as carcinogenic heterocyclic amines,

endogenous formation of nitroso compounds, fat, salt, and iron.28

According to the study by Micha, the lowest consumption of

meat has been reported in South Asia (7.3 g/day), Southeast Asia
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(26.0 g/day), West Sub‐Saharan Africa (33.0 g/day), East Sub‐Saharan

Africa (34.1 g/day), and Caribbean (34.4 g/day).29 On the other hand,

the consumption of vegetables, vitamin supplements, beta‐carotene,

and B‐complex vitamins has been shown to reduce the risk of ovarian

cancer.30 Therefore, diet modification should be considered one of

the priorities.

Since ovarian epithelial cancer is an age‐related disease and is

more common in postmenopausal women,30,31 increasing population

age in some areas has led to higher rates of ovarian cancer in these

areas.32 In addition, older age is associated with more severe diseases

and a lower survival rate.33

Part of the increase in ovarian cancer‐related mortality can be

justified by inequalities in disease‐related care and treatment

protocols as well as the standards of these protocols, although

genetic susceptibility, comorbidity, and increased risk factors also

play a role in this regard.34,35 The use of modern diagnosis and

treatment methods for ovarian cancer can reduce its mortality rate,

although not enough data are available to compare different parts of

the world in this regard.35 However, it seems that this factor can

explain part of the ovarian cancer mortality rate. On the other hand,

differences in the treatment of ovarian cancer, followed by

differences in survival rates among people with equal access to care

can also be observed. Therefore, biological, individual, and social

factors are involved in the variation of ovarian cancer mortality and

survival rates.

Designing interventions based on risk factors as well as providing

preventive approaches to reduce the risk of this cancer is recom-

mended. Improving the treatment of ovarian cancer and using

appropriate and invasive treatments should also be considered. It

seems that the use of preventive methods and appropriate treatment

can play a role in reducing ovarian cancer cases.

This study had limitations that are mentioned below. First,

although the data were collected from various sources, the data from

some regions is limited, which could affect the results of the present

study. In addition, the data are based on a variety of data sources,

such as cancer registry data and cytological results, while access to

these sources is limited in some low‐income countries, and statistical

estimates may be inaccurate.

AUTHOR CONTRIBUTIONS

Afrooz Mazidimoradi: Conceptualization; data curation; formal

analysis; funding acquisition; methodology; software; validation;

writing – original draft; writing – review and editing. Zohre

Momenimovahed: Conceptualization; data curation; funding acquisi-

tion; project administration; supervision; writing – original draft;

writing – review and editing. Leila Allahqoli: Conceptualization; data

curation; formal analysis; methodology; supervision; writing – original

draft; writing – review and editing. Azita Tiznobaik: Conceptualiza-

tion; data curation; investigation; writing – original draft; writing –

review and editing. Negar Hajinasab: Conceptualization; data

curation; investigation; software; writing – original draft; writing –

review and editing. Hamid Salehiniya: Conceptualization; data

curation; investigation; project administration; resources; supervision;

writing – original draft; writing – review and editing. Ibrahim

Alkatout: Conceptualization; investigation; project administration;

supervision; validation; writing – original draft; writing – review and

editing.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data presented in this study are available on request from the

corresponding author.

ETHICS STATEMENT

The study was approved by the ethics committee of the Birjand

University of Medical Sciences (ethics committee approval code IR.

BUMS. REC.1400.316). As we used routinely collected anonymized

electronic data, patient consent was not required. All procedures

were performed in accordance with the relevant guidelines and

regulations.

TRANSPARENCY STATEMENT

The lead author Hamid Salehiniya affirms that this manuscript is an

honest, accurate, and transparent account of the study being

reported; that no important aspects of the study have been omitted;

and that any discrepancies from the study as planned (and, if relevant,

registered) have been explained.

ORCID

Hamid Salehiniya http://orcid.org/0000-0001-7642-5214

REFERENCES

1. Ferlay J, Colombet M, Soerjomataram I, et al. Estimating the global
cancer incidence and mortality in 2018: GLOBOCAN sources and
methods. Int J Cancer. 2019;144(8):1941‐1953.

2. Momenimovahed Z, Tiznobaik A, Taheri S, Salehiniya H. Ovarian

cancer in the world: epidemiology and risk factors. Int J Womens

Health. 2019;11:287‐299.
3. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.

Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Cancer

J Clin. 2018;68(6):394‐424.
4. Zhou Z, Wang X, Ren X, Zhou L, Wang N, Kang H. Disease burden

and attributable risk factors of ovarian cancer from 1990 to 2017:
findings from the global burden of disease study 2017. Front Public

Health. 2021;9:619581.
5. Badgwell D, Bast RC Jr. Early detection of ovarian cancer. Dis

Markers. 2007;23(5‐6):397‐410.
6. Yang D, Huang H, Ruan T, et al. Global, regional, and national burden

of ovarian cancer and the attributable risk factors in all 194

countries and territories during 2007–2017: a systematic analysis of
the Global Burden of Disease Study 2017. J Obstetr Gynaecol Res.
2021;47(12):4389‐4402.

7. McCluggage WG. Morphological subtypes of ovarian carcinoma: a
review with emphasis on new developments and pathogenesis.

Pathology. 2011;43(5):420‐432.
8. Prager GW, Braga S, Bystricky B, et al. Global cancer control:

responding to the growing burden, rising costs and inequalities in
access. ESMO Open. 2018;3(2):e000285.

10 of 11 | MAZIDIMORADI ET AL.

http://orcid.org/0000-0001-7642-5214


9. Allahqoli L, Mazidimoradi A, Momenimovahed Z, et al. The global
incidence, mortality, and burden of breast cancer in 2019:
correlation with smoking, drinking, and drug use. Front Oncol.
2022;12:921015.

10. Yang D, Huang H, Ruan T, et al. Global, regional, and national burden
of ovarian cancer and the attributable risk factors in all 194
countries and territories during 2007–2017: a systematic analysis of
the Global Burden of Disease Study 2017. J Obstet Gynaecol Res.
2021;47(12):4389‐4402.

11. de Souza JA, Hunt B, Asirwa FC, Adebamowo C, Lopes G. Global
health equity: cancer care outcome disparities in high‐, middle‐, and
low‐income countries. J Clin Oncol. 2016;34(1):6‐13.

12. Zheng L, Cui C, Shi O, et al. Incidence and mortality of ovarian
cancer at the global, regional, and national levels, 1990–2017.
Gynecol Oncol. 2020;159(1):239‐247.

13. Yi M, Li T, Niu M, Luo S, Chu Q, Wu K. Epidemiological trends of
women's cancers from 1990 to 2019 at the global, regional, and
national levels: a population‐based study. Biomark Res. 2021;9(1):55.

14. Soegaard M, Jensen A, Høgdall E, et al. Different risk factor profiles

for mucinous and nonmucinous ovarian cancer: results from the
danish MALOVA study. Cancer Epidemiol Biomark Prevent.
2007;16(6):1160‐1166.

15. Tsilidis KK, Allen NE, Key TJ, et al. Oral contraceptive use and

reproductive factors and risk of ovarian cancer in the European
Prospective Investigation into Cancer and Nutrition. Br J Cancer.
2011;105(9):1436‐1442.

16. Cabasag CJ, Arnold M, Butler J, et al. The influence of birth cohort
and calendar period on global trends in ovarian cancer incidence. Int

J Cancer. 2020;146(3):749‐758.
17. Yang HP, Anderson WF, Rosenberg PS, et al. Ovarian cancer

incidence trends in relation to changing patterns of menopausal
hormone therapy use in the United States. J Clin Oncol. 2013;31(17):
2146‐2151.

18. Kim SJ, Rosen B, Fan I, et al. Epidemiologic factors that predict long‐
term survival following a diagnosis of epithelial ovarian cancer. Br
J Cancer. 2017;116(7):964‐971.

19. Huusom LD, Frederiksen K, Høgdall EV, et al. Association of
reproductive factors, oral contraceptive use and selected lifestyle

factors with the risk of ovarian borderline tumors: a Danish case‐
control study. Cancer causes & control. 2006;17(6):821‐829.

20. Adami HO, Lambe M, Persson I, et al. Parity, age at first childbirth,
and risk of ovarian cancer. The Lancet. 1994;344(8932):1250‐1254.

21. Beavis AL, Smith AJB, Fader AN. Lifestyle changes and the risk of
developing endometrial and ovarian cancers: opportunities for
prevention and management. Int J Womens Health. 2016;8:
151‐167.

22. Hao W, Zhang Y, Li Z, et al. International trends in ovarian cancer

incidence from 1973 to 2012. Arch Gynecol Obstet. 2021;303(6):
1589‐1597.

23. Riman T, Dickman PW, Nilsson S, et al. Risk factors for epithelial
borderline ovarian tumors: results of a Swedish case‐control study.
Gynecol Oncol. 2001;83(3):575‐585.

24. Sopik V, Iqbal J, Rosen B, Narod SA. Why have ovarian cancer

mortality rates declined? part I. Incidence. Gynecol Oncol.
2015;138(3):741‐749.

25. Luan N‐N, Wu Q‐J, Gong T‐T, Vogtmann E, Wang Y‐L, Lin B.
Breastfeeding and ovarian cancer risk: a meta‐analysis of epidemio-
logic studies. Am J Clin Nutr. 2013;98(4):1020‐1031.

26. Bandera EV, Lee VS, Qin B, Rodriguez‐Rodriguez L, Powell CB,
Kushi LH. Impact of body mass index on ovarian cancer survival
varies by stage. Br J Cancer. 2017;117(2):282‐289.

27. Wichmann IA, Cuello MA. Obesity and gynecological cancers: a toxic
relationship. Int J Gynaecol Obstetr. 2021;155 (suppl. 1):123‐134.

28. Kolahdooz F, van der Pols JC, Bain CJ, et al. Meat, fish, and ovarian
cancer risk: results from 2 Australian case‐control studies, a
systematic review, and meta‐analysis. Am J Clin Nutr. 2010;91(6):
1752‐1763.

29. Micha R, Khatibzadeh S, Shi P, Andrews KG, Engell RE, Mozaffarian D.

Global, regional and national consumption of major food groups in 1990
and 2010: a systematic analysis including 266 country‐specific nutrition
surveys worldwide. BMJ Open. 2015;5:e008705.

30. Pan SY, Ugnat AM, Mao Y, Wen SW, Johnson KC. Canadian Cancer

Registries Epidemiology Research Group. A case‐control study of
diet and the risk of ovarian cancer. Cancer Epidemiol Biomark Prevent.
2004;13(9):1521‐1527.

31. Chan JK, Urban R, Cheung MK, et al. Ovarian cancer in younger vs
older women: a population‐based analysis. Br J Cancer. 2006;95(10):

1314‐1320.
32. Teng Z, Han R, Huang X, et al. Increase of incidence and mortality of

ovarian cancer during 2003–2012 in Jiangsu province, China. Front
Public Health. 2016;4:146.

33. Ries LAG. Ovarian cancer. Survival and treatment differences by age.

Cancer. 1993;71:524‐529.
34. Cabasag CJ, Fagan PJ, Ferlay J, et al. Ovarian cancer today and

tomorrow: a global assessment by world region and human development
index using GLOBOCAN 2020. Int J Cancer. 2022;151(9):1535‐1541.

35. Sopik V, Rosen B, Giannakeas V, Narod SA. Why have ovarian

cancer mortality rates declined? Part III. Prospects for the future.
Gynecol Oncol. 2015;138(3):757‐761.

How to cite this article: Mazidimoradi A, Momenimovahed Z,

Allahqoli L, et al. The global, regional and national

epidemiology, incidence, mortality, and burden of ovarian

cancer. Health Sci Rep. 2022;5:e936. doi:10.1002/hsr2.936

MAZIDIMORADI ET AL. | 11 of 11

https://doi.org/10.1002/hsr2.936



